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MNOSACHUTEJIbHAS 3ATINCKA

MonenpHasi CHHXpPOHHM3WPOBaHHAs paboyas mporpamma 1o ¢usuke (0a30BBIN U
yriryOneHHbI ypoBHH) 1uisi oOyuarommxcst 10-11 kiaccoB cocraBieHa Ha OCHOBE
CJIEIyIOLIMX HOPMAaTUBHO-IIPABOBBIX JOKYMEHTOB:

1. ®enepanbHblii 3akoH 0T 29.12.2012r. Ne273-03 «O0 oOpa3zoBanuu B Poccuiickoi
denepannn

2. ®enepanbHblii TOCYIaPCTBEHHBIN 00pa30BaTeNIbHbINA CTAHAAPT CPEAHETO OOLIETO
ob6pazoBanus (ITpukaz MunucrepcTBa 06pa3zoBanus u Hayku Poccuiickoit Deaepaiuu ot
17 mast 2012 . No413»).

3. ®enepanbHas paboyas mporpaMma CpeiaHero oluiero oOpa3oBaHMs TpeaMeTa
«Duzuka» (aa 10-11 kmaccoB oOpa3zoBaTeNbHBIX OpraHu3anuii). bazoBelil ypoBeHb. —
Mocksa, UICMO. - 2025.

4. ®enepanbHas pabodas mporpamma CpeAaHEro oOIero oopa3oBaHus MpenMeTa
«Duzukay (aist 10-11 kaccoB oOpazoBaTeIbHBIX OpraHu3alnii). YIiiyOJeHHbIA YPOBEHbD.
— Mocksa, UCMO. — 2025.

¢ yuérom DeepanbHOil paboueil mporpaMMbl BOCIIUTaHUS.

JlaHHasi mporpaMMa CIIYXKUT OCHOBaHUEM JJIS yUUTENd MO pa3pabdoTke padoueit
nporpamMmel o (U3HMKE B KJaccax, TAE Peanu3yroTcsl MYJbTUIPO(HUIBbHBINA y4eOHbIN
mwiaH. B paspene «Temarnueckoe IUIaHMpPOBaHUE» YYEOHOro Kypca COAeprKaHue
00y4Y€eHHUs CUHXPOHU3UPOBAHO JJI1 OCBOCHHMS 00yYarOIIMMHUCS MPEAMETa KaK Ha 0a30BOM,
TaK 1 yIIIyOJICHHOM ypOBHE.

Kypcueom ¢ mekcme npozpammol evioenenvt nemenmui: Ilenu u 3a0auu,
Ilpeomemnvie pezynomamor u Coodepricanue yueOH020 mamepuana, Komopbvie
npeocmaegnensvlt 01 U3yueHus moabKo Ha yeiuyonéHHomM ypoGHe.

JlanHasi TporpamMma oONpeenseT o00s3aTeIbHOe NPEIMETHOE CONAEp KaHue,
yCTaHaBJIMBAET MPUMEPHOE pacipeie]ieHue YIeOHbIX YACOB 110 TEMAaTUYECKUM pasjiesiamMm
Kypca M PEKOMEHAYEMYIO MOCJEI0BaTeIbHOCTh M3YYEHHS] TEM U Pa3iesioB y4eOHOro
npeaMera ¢ y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSA3€H, JJOTUKH Y4E€OHOTO
npoliecca, BO3pacTHbIX 0coOeHHOCcTel oOydaromuxcs. [Iporpamma ga€t npeacrapieHue
0 UEeNsX, cooepxcanuu, ooOweti CTpaTerud OOy4YeHHUs, BOCIUTAHHUS U Pa3BUTHUSA
oOyyJaromuxcsi cpeicTBaMu yueOHoro npeamera «Pusnkay Ha yrIyOJEHHOM ypOBHE U
0a30BOM ypOBHE.

H3yyenue Kypca usuku yemnyOnéHHO20 YpOGHS NO360/em pearuso8ams 3a0ayu
npogeccuoHanbHol OpueHmayuu, HanpagieHo Ha co30aHue Yclosuil OJisi NPOosA6ieHUs.
CBOUX UHMENLTIEKMYATIbHBIX U MBOPUECKUX CNOCOOHOCMEU KANHCObIM YUAUWUMCSL, KOMOpble
HeobX00uMbvl Ol NPOOOANCEHUST 00PA308AHUS 8 BbICUUUX YUeOHbIX 3A6€0eHUSX NO
PAMUYHBIM DUSUKO-MEXHUYECKUM U UHHCEHEPHBIM CReYUATbHOCHISIM.

B nporpamme onpenensitorcs MmiaHupyeMble pe3ylibTaTbl 0CBOCHUS Kypca (GU3UKU
Ha YpPOBHE CpeaHero oOImero o0pa3oBaHUs: JIMYHOCTHBIC, METalpeIMETHBIC,
npenMeTHole (Ha yriyOnéHHoM U 06a3oBoM ypoBHeE). HayuHo-Meromonoruueckoin
OCHOBOM 11 pa3pabOTKM TpeOOBaHUNM K JMYHOCTHBIM, METANpPEIMETHBIM U
OPEIMETHBIM pe3yJbTaTaM O0YyYaroluXcs, OCBOMBILIMX MPOrpaMMy CpPEAHEro OOIIEro
o0pa3oBaHus Ha yIIIyOJEHHOM YPOBHE, SIBISIETCS] CUCTEMHO-/1€ITEIbHOCTHBIN MOAXO/I.

IIporpamma BK/II04aer:

IUTAHUPYEMbI€ PE3YNIbTaThl OCBOCHUS Kypca (pU3MKK Ha yrmyOn€HHOM U 0a30BOM
YPOBHE, B TOM YHCIIE:

e IPEIMETHBIE PE3YJIBTATHI IO roJjaM 00yUYEeHHUS;



e coziepkaHue yueOHoro npeamera « Pu3nkay mo rojaM o0y4eHus;

e TEMaTUYECKOE IUJIAHKPOBAHUE IO rojam o0yyeHus

e nepeyeHb (Kooupukamop) npogepsemvix mpeboeaHull K pe3yivmamam 0C80eHUs.
OCHOBHOU 00pPA308AMENbHOU NPOSPAMMbL CPeOHe20 0bwe20 00pa308aHus U EeMeHmos
cooepocanus no gusuxe.

[Iporpamma umMeeT IPUMEPHBIN XapaKTep U MOXKET ObITh HCTIOJIh30BaHA YUUTEISIMU
(U3HUKYU A1 COCTABIICHUS CBOMX Pa0OUYUX MPOTPAMM.

[Tporpamma no ¢uzuke NpeoCTaBISIET BOBMOXKXHOCTH JIJI PEATU3ALUN PA3TUYHBIX
METOJUYECKUX TOJIXO/I0B K IMPENoJaBaHUI0 (PU3MKU Ha YIIIYyOJIEHHOM YpPOBHE IIpH
YCIIOBUU COXpaHEHUs1 003aTeIbHON YacTH COIepKaHUs Kypca.

dus3uka Kak Hayka O Hanbojee OOIIMX 3aKOHAX MPHUPOJIBI, BBHICTYIAs B KaueCTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUU 00
okpyxatomieM wmupe. [lkonpHbIA Kypc (U3MKHM — CHCTEMOOOpA3yIOIUN IS
€CTECTBEHHO-HAYYHBIX YYE€OHBIX PEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIEXKAT B
OCHOBE IIPOLIECCOB U SIBJICHUM, H3ydaeMbIX XHUMHEH, Ouonorueu, Qusnueckoin
reorpagueit 1 actpoHoMuen. Vcrnonp30BaHuE U aKTUBHOE NpPUMEHEHHE (U3NYECKUX
3HaHUU OMNpEAENUIO XapakTep U OypHOE pa3BUTHE PA3HOOOpPA3HBIX TEXHOJIOTHI B
chepe PHEpPreTUKH, TPAHCIOPTAa, OCBOEHHUS KOCMOCA, MOJTYYEHHsI HOBBIX MaTepHajioB
C 3aJaHHBIMU CBoWcTBaMHU U Ap. M3yueHue (QuU3MKM BHOCUT OCHOBHOH BKJaja B
(opMUpOBaHUE €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa ydaluxcs, B (opmupoBaHUE
YMEHUN TPUMEHSATh HAyYHbIM METOJ MO3HAHWS MPU BBINOJHEHUH HUMH Y4eOHBIX
HUCCJICIOBAHUM.

B ocHoBy kypca ¢Gu3MKH CpeIHEH MIKOJbI MOJOXKEH PSAM UIeH, KOTOphIe MOXKHO
paccMaTpHUBaTh KaK IPUHIIUIIBI €M0 TOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBMM C HEU KypC SBIAETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPNKHUT MaTepHall M3 BCEX pa3leyioB (PU3MKH, BKIIIOYAET Kak
BONPOCHI KJTACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoesa zenepanuzayuu. B cooTBETCTBUU ¢ HEW MaTepHall Kypca GU3UKA 00beTMHEH
BOKpYr (Qusnmueckux Tteopuil. Benymum B Kypce sBiusieTcs (OpMHpOBaHHE
IPECTABIECHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus MNOpeanoNaraetT HCHOJIb30BaHUE
rYMaHUTApHOTO MOTEHIMANa GU3HUUECKOM HAayKd, OCMBICICHHE CBS3UM  Pa3BUTHUS
¢u3uku c pa3BuUTHEM OOIIECTBA, aTaKXe C MUPOBO33PEHUECKUMH, HDABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoea npukxnaomon nanpaenennocmu. Kypc ¢Gusuku yriyOI€HHOTO ypOBHS
OPEIosaraeT 3HAKOMCTBO C IHMPOKUM KPYTOM TEXHMUYECKHUX M TEXHOJIOTHYECKUX
IIPUJIOKEHUN M3YYEHHBIX TEOPUM U 3aKOHOB. [Ipu 3TOM paccmarpuBaroTCs HA YpPOBHE
OOUIMX MPEACTABICHUN U COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA U TEXHOJIOTUH.

Hoesn 3xonocuzayuu peanusyercs NOCPEICTBOM BBEACHUS 3JIEMEHTOB COIEpKaHUS,
MOCBSIIEHHBIX JKOJIOTMYECKUM TPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKM M TEXHOJOTWH, a Takke OOCYXJIeHHUs MpoOiIeM palloHaIbHOTO
MPUPOOTIONB30BAHUS U IKOJIOTMUECKON 0€30MacHOCTH.

OcBoeHue CoAep)KaHUus MPOTPaMMBbI JOJKHO OBITh MOCTPOCHO HAa MPHUHIIUATIAX
CUCTEMHO-/IEATEeIbHOCTHOTO mnoaxona. s (usuku peanuzanus 3THX MPUHIUIIOB
0asupyeTcs Ha UCIOJIb30BAHUM CAMOCTOSITEIBHOTO SKCIEPUMEHTAa KaK MOCTOSHHO
JENCTBYIOIIEro (pakTopa yueOHOTO Mmpoliecca.

s yenybnénnoeo ypoeHus — 9mo cucmema camoCmOSMeENbHO20 YYeHUUEeCKO20
9KCHEpUMeHma, BKAYaAruiec0 @GpPOoHmalbHvle YYeHUdecKue Onvlmvl NpuU U3y4eHuu



HO6020 Mamepuand, 1aOopamopHvle pabomel u pabomel npakmukyma. llpu s3mom
B03MOJICHbL 084 CnOCoOA peanuzayuu Quzuuecko2o npakmuxyma. B nepsom cayuae
npaxmuxym npogooumcs aubo 6 konye 10 u 11 xnaccos, 1ubo nocne nepsoeo u 6mopozo
NOMY200Ull 8 KAHCOOM U3 dMUX K1accos. Bmopoti cnocob — smo unmezpayus pabom
NPaKmukyma 6 cucmemy J1abopamopHvix pabom, Komopwvle HNpOBOOSIMCs 8 npoyecce
usyuenus pazoena (memol). llpu smom nood pabomamu NpaAKMUKyMa HNOHUMAENCS
camocmosimenbHoe UCCie008anue, Komopoe npo8oOUMcs N0 pyKo8OOCMEY C8EPHYMO20,
0000 EHHO20 8UOA Oe3 NOUA2080U UHCIMPYKYULU.

B nporpamme cuctema ydeHHYECKOTO SKCIIEPHUMEHTa, J1abOpaTopHbIX paboT u
MpaKkTUKyMa TMpEACTaBICHA €AWHBIM TepedyHeM. BBIOOp TeMaTuku sl dTUX BHIIOB
YUYEHHUYECKUX MPAKTUUECKUX padOT OCYIIECTBIACTCS Y4aCTHUKaMHU 00pa3oBaTeIbHOTO
npouecca HCXolIs U3 OCOOEHHOCTEH MOYpPOYHOIO IUIAHMPOBAHMSI M OCHAIEHUS
kabunera ¢usuku. [Ipu sToM obecrieunBaeTcs OBIaJeHUE OO0YYAIOIUMUCS YMEHUSIMU
OPOBOAWTH TMpPSIMbIE M KOCBEHHBIE W3MEPEHMs, HCCIEAOBAHUS 3aBUCUMOCTEH
(bu3HUEeCKUX BEJIMYMH U MOCTAaHOBKY OMBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yaesieTcsl pelieHrIo pacuETHBIX U Ka4eCTBEHHBIX 3aj1ad. [Ipu
ATOM JIJI PAcUETHBIX 3aJ]]a4 MPUOPUTETOM SBIIIOTCS 3a7a4u C SBHO 33JIaHHOM U HesA8HO
3a0anHotl PU3NIECKON MOEINBIO, TTO3BOJISIONINE MPUMEHITh H3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pa3iena Kypca, TaK U MHTETPUPYS NPUMEHEHHE
3HAHUU U3 Pa3HBIX pa3zenoB. [Jig KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3aJaHUS
Ha OOBsICHEHHE / TIpelCKa3aHWe MPOTeKaHWs (PU3MUECKUX SIBJICHUN W IPOIIECCOB B
OKpYy>Karomiel Ku3zHu, TpeOyrone BbIOOpa (U3UYECKOM MOACIM [JIs CUTyalluu
MPAKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu GI'OC COO k marepuasbHO-TEXHUYECKOMY
o0ecreueHuIo yueOHOro Tpoiecca Kypec (U3NKK yriayOl€HHOTO M 0a30BOr0 YpOBHS B
CpelHel IIKOJIe TOJDKEH M3y4aThCsl B YCJOBUSIX MpeIMeTHOro kaduHera. B xaOunere
GU3UKK TOMKHO OBITH HEOOXOAMMOE JIA0OpAaTOpHOE OO0OPYAOBAHHE JJIS BBIMOTHEHUS
yYKa3aHHBIX B MpOrpaMMe YYEHUYECKHX OIbBITOB, JabOparopHbIX paboT u padoT
IPaKTUKyMa, a TAK)Ke IEMOHCTPAIIMOHHOE 000PyI0BaHUE.

JleMoHCTpanroHHOe 00opynoBaHue (HOopMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHHAMAJIbHON JIOCTaTOYHOCTH M OOECIICYMBACT IIOCTAHOBKY TICPCYUCIICHHBIX B
porpaMMe KIIFOUEBBIX JECMOHCTPAIMA I HWCCIICIOBAaHUS HM3ydaeMbIX SIBICHUN W
IPOIIECCOB, OMITMPUYCCKUX H  (PYHIAMEHTAJbHBIX 3aKOHOB, WX TEXHHUYCCKUX
MIPUMEHECHUM.

JlaboparopHoe oOopymoBaHuE I YYCHHYECKMX  TMPAKTHUYECKUX  padoT
dbopMupyercs B BUJE TEMATUYECKUX KOMIJIEKTOB ¥ 00€CTICUMBACTCS B Pacy€Te OIHOTO
KOMIUIEKTa Ha JBYX oOOyd4arommuxcs. TeMaTudeckue KOMILIEKTHI JabopaTopHOTO
000pyIOBaHUs TOJKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM MCIIOJIb30BaHUH aHAJIOTOBBIX
U U(POBEIX TPHUOOPOB, a TaKKE KOMIBIOTEPHBIX HM3MEPHTEIBHBIX CHCTEM B BHJIIC
U (POBBIX JTaA00PATOPHIA.

OCHOBHBIMU LIETSIMU U3yUYEHUS PU3UKU B 00I11IeM 00pa30BaHUH SBISIOTCS:

e (opMHpOBaHHE MHTEpPECA U CTPEMJICHHS OOyYaIOUUXCsA K HayYHOMY H3YyUEHHUIO
MIPUPOJIBI, Pa3BUTHE UX HHTEIICKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

e pa3BUTHE TPEACTABICHUN O HAYYHOM METO/IC MO3HAaHUA U (POPMUPOBAHHE
HCCIIEIOBATEIHCKOTO OTHOIICHUSI K OKPY)KAIOIITUM SIBIICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHMPOBO33PEHMSI KaK pe3yabrara H3y4yeHUsT OCHOB
CTpOCHHsI Marepuu U (QyHIaMEHTATbHBIX 3aKOHOB (DPM3HKHU;



e (QopmupoBaHre yMEHHUI OOBSICHATH SIBJICHUSA C UCHOJIb30BaHUEM (PU3HUECKUX
3HAHUI W HAyYHBIX JI0KA3aTENIbCTB;

e (QopmMupoBaHHe TPEACTABICHUN O pPOAM (PUIUKU [ Pa3BUTHUS  JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHUIA;

e pazeumue npeocmasienuli 0 603MOJICHLIX chepax Oyoyujel npogheccuoHaIbHOU
0esImeNbHOCMU, CEA3AHHBIX C (PUSUKOU, NOO2OMOBKA K OaNbHeuuleMy 00y4eHuio 6
9MOM HANPABIEHUU.

JlocTkeHre JTUX Leded OoOecrneurnBaeTcsl peIIeHHEeM CIeAYIOUIMX 3a7ad B
npolecce u3ydeHus Kypca Gu3NKu Ha ypOBHE CPEAHETO 00IIero 0Opa3oBaHus:

e TMpHOOpEeTEeHHE CUCTEMBbI 3HAHUN 00 OO0mMX (QUIUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHsIX, BKJIIOYass ~ MEXaHHMKY,  MOJIEKYIIpHYIO  (DU3UKY,
ANIEKTPOJUHAMUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPOPU3HKH;

e (opMHUpOBaHHE YMEHUH TNPUMEHSATh TEOPETUUYECKUE 3HAHUS Uil OOBSICHEHMS
bu3nUecKuX SBICHUNA B MPUPOAE U JJIsi NMPUHATUSA MPAKTUUECKUX PEIICHUN B
IIOBCEIHEBHOM JKHU3HU;

e OCBOCHHME CIOCOOOB PELIECHUS Pa3IUYHBbIX 3a7ay C SIBHO 3aJaHHOW (U3NYECKOU
MOJIEJIBbIO, 33J1ad, MOAPa3yMEBAIOIIUX CaMOCTOATEIBHOE CO3/laHue (PU3NYECKON
MOJIENIM, AJ€KBAaTHOW YCJIOBHUSIM 3aJadd, B TOM YHCIE 3a7ad WHXKEHEPHOIO
XapaKkTepa;

® [IOHMMaHUE (PU3NYECKUX OCHOB U NMPUHLHUIIOB ICUCTBUS TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTMYECKUX MPOLECCOB, UX BIHUSHUS Ha OKPYKAIOIIYIO CPEAY;

e OBJAJACHUE METOJAMHU CaMOCTOSITEJIBHOIO IIJJAHUPOBAHHUS M IIPOBEICHHUS
(u3NYeCKUX HSKCIEPUMEHTOB, aHallu3a W UHTepIpeTrauud uHpopMau,
ONPEIENECHHS I0CTOBEPHOCTH MOIYYEHHOTO PE3YJIbTaTa;

e CO3JaHME VYCJIOBUM JUIS PAa3BUTUS YMEHUW MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU AEATEIIbHOCTH;

e pazeumue unmepeca K cpepam npogheccuoHanbHoU 0essmenbHOCmu, CEs3AHHOU C
Qusuxoti.

B cootBerctBumn ¢ TpedoBanusimMu OI'OC COO yrinyOnéHHbI ypOBEHb H3yUYEHUS
ydueOHoro npeaMera «DPu3nka» Ha YPOBHE CPEIHETr0 00IIero o0pa3oBaHusl BRIOUpAETCS
00y4aroIUMHKCS, TUIAHUPYIOIUMH TPOJIOJDKEHHE OOpa3oBaHUs MO CHEHUATIbHOCTIM
(U3UKO-TEXHUUECKOTO MPODUIIS.

VY4eOHbIM MIIaHOM MPEAYCMOTPEHO u3yueHue Gusnuku B 00béme 340 v 3a ABa rona
oOyuenwust: 5 u B Hepeno B 10 u 11 knaccax.

Ha 0a3oBoM ypoBHe 0O0llee YUCIO YacoB, PEKOMEHJIOBAaHHBIX ISl W3YyYEHUs
¢usuku, — 136 gacos: B 10 kiracce — 68 yacoB (2 gaca B Heento0), B 11 kiracce — 68 yacon
(2 yaca B Hezeln).

B nporpamme o ¢uzrke KOKIOTO Kiiacca Mpeyiaracrcsi pe3eps BpEMEHH, OTBOAMMBIA Ha
BApUATUBHYI0 YacThb NPOIPaMMBblL, COIEpKaHHE KOTOpOM  (hOpMHpYyeTcsl — y4acTHHKaMU
00pa30BaTeILHOTO MpoLIEcca.



IINTAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHHUA YYEBHOI'O IIPEIMETA
«PU3UKA» HA YPOBHE CPE/JHEI'O OBIIIEI'O ObPA30BAHMUA

OcBoenue yueOHOro npeamera «Pu3uka» Ha ypOBHeE CpeHEro o0uero o0pasoBanusi
HOJIZKHO 00eCeYUTh JO0CTUKeHHEe CJeAYIOIUX JHUYHOCTHBIX, MeTanpeIMeTHbIX U
npeaIMeTHbIX 00Pa30BaTeIbHbIX Pe3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS yueOHOTO npeameTa «Du3nkay JOJIKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYarouIuxcs pPYKOBOJICTBOBAaThCSA C(HOPMUPOBAHHOMN
BHYTPEHHEW MO3WLHMEN JTUYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHEHTALWW, MO3UTHUBHBIX
BHYTPEHHUX YOEKJEHUMN, COOTBETCTBYIOIINX TPATUIIMOHHBIM LIEHHOCTSM POCCUHCKOTO
oOlIllecTBa, pacUIMPEHHE >KU3HEHHOTO ONBbITa M ONbITa JACATEIBHOCTH B MPOIECCE
peanr3anuyd OCHOBHBIX HAIpaBICHUN BOCIUTATENIBHOW JEATEIbHOCTH, B TOM YHCIIE B
YacTU:

1) rpamaaHCKOro BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW TO3ULMM OOYyYaroOlIEerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUMCKOTO OOIIECTBA;

MIPUHATHE TPATUIUOHHBIX OOIIEUETIOBEYECKUX T'YMAHUCTUYECKUX U JIEMOKPATUYECKHUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHLHOCTh B MHTEPECAX IPa)KJaHCKOro OOIIECTBa,
y4acTBOBaTh B CAMOYIIPABJICHUU B 00pa30BaTEIbHON OpraHU3aIlNig;

YMEHHE B3aUMOJICUCTBOBaTh C COLMAIBHBIMU WHCTUTYTAMH B COOTBETCTBHUHM C UX
(GYHKIIUSMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOM U BOJOHTEPCKOU JAESITEIBHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHUS:

c(hopMHUPOBAHHOCTH POCCHICKOM IpaKIaHCKON WIEHTUYHOCTH, MATPUOTU3MA,
IIEHHOCTHOE OTHOIIEHUE K TOCYapCTBEHHBIM CUMBOJIAM, JIOCTHXKEHUSIM POCCUMCKUX
YYEHBIX B 001aCTH (PU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO IMOBEICHHUS;

CITOCOOHOCTH OIEHUBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSIChH
Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ICSITEILHOCTH YUCHOTO;
OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOSCHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTHY€eCKOro BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOUAsI 3CTETUKY HAyYHOTO TBOPYECTBA, TPUCYILIETO
busnuecKor HayKe;

5) TpynoBOro BoCnuTaHMS:

WHTEpEC K pasnuyHbiM chepaM mnpodhecCHOHATBLHON IeATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOp OymyIiei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHbIE TUTAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMIO U CaMOOOpa30BaHMIO B 00JaCcTH (PU3HKU Ha
NPOTSHKEHUH BCEU KU3HU;

6) IK0JIOrM4eCKOro BOCIIUTAHMSL:

c(hOpMHUPOBAHHOCTh 3KOJIOTMYECKOM KYIBTYpbl, OCO3HAaHHE TJIOOANIBHOIO Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIECHUE JCHCTBUM B OKPYXKAIOILIEH Cpele Ha OCHOBE 3HAHUSA
LeJIed YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA;



paciMpeHue OIbITa JeSTEIbHOCTH HKOJIOTUYECKOM HAampaBleHHOCTH Ha OCHOBE
MMEIOIUXCS 3HAaHUH 10 (PUBHKE;

7) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUs (HU3HUECKON HAYKH;

OCO3HAHME IIECHHOCTH HAyYHOH AESITENbHOCTH, TOTOBHOCTD B IPOIIECCE N3YUCHUS PU3UKU
OCYIIECTBIISITh MPOEKTHYIO U HCCIEAOBATENbCKYIO ACSITEIbHOCTh WHANBUAYAIBHO U B

rpynne.

B mpouecce mocTHkeHUsT TMYHOCTHBIX PE3YIBTATOB OCBOSHUS MPOTPaMMBI 10 (U3KKE
Ui YPOBHSL cpenHero ooOmiero o0pa3oBaHHS y OOYYaIOIIUXCS COBEPUICHCTBYETCS
SMOLIMOHAJIBHBIN UHTEJIEKT, IpeAnoaraionui copMUpOBaHHOCTD:
® CaMOCO3HaHMsI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE SMOLIMOHAIBHOE
COCTOSIHHME, BUAETh HAPaBJICHUS Pa3BUTUSI COOCTBEHHON 3MOIIMOHAIILHON C(epbl,
OBITh YBEPEHHBIM B Ce0€;
® CaMOpEryJlupOBaHHWs, BKJIIOYAIOMIETO CAMOKOHTPOIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIIOBEJCHHE, CIOCOOHOCTh aJalTUPOBATHCS K
HYMOIIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIISTH THOKOCTh, OBITH OTKPHITHIM HOBOMY;
® BHYTPEHHEH MOTHBAllMM, BKJIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHUIO LIETU U
ycIiexy, ONTHUMM3M, WHUIUATUBHOCTh, YMEHHE JEHCTBOBATh, UCXOIsS M3 CBOUX
BO3MOKHOCTEH;
® DHMIMATWH, BKIIIOYAIOMICH CIIOCOOHOCTh TMOHMMATh SMOIMOHAIBHOE COCTOSHUE
ApYyTUX, YYUTBIBaTH €T0 TPHU OCYIIECTBICHUH OOIICHHs, CHOCOOHOCTh K
COYYBCTBHUIO U COTIEPE)KUBAHUIO;
® COLMAJBHBIX HABBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTh BBICTpAauBaTh OTHOILEHUS C
APYTUMU JTFObMU, 3a00TUTHCSI, IPOSBIATH MHTEPEC U pa3peliaTh KOH(IUKTHI.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YYeOHbIE NeiiCTBUSA

ba3oBbIe JJornuyeckue aeiicTBUA:

CaMOCTOSTENIbHO (OPMYIMPOBATh W aKTyaJIU3UPOBaTh MPOOJIEMY, paccMarpuBaTh €€
BCECTOPOHHE;

ONPEAEIATH LIEIU AEATCIIbHOCTH, 3a/1aBaTh TApaMETPhl U KPUTEPUU UX JOCTUKCHUS,
BBISIBJIAITH 3aKOHOMEPHOCTU M TMPOTHUBOPEYMS B paccMaTpUBAEMBbIX (PU3UUECKHUX
SIBIICHUSAX

pa3pabarbIBaTh IJIaH PEIICHHS] TPOOJIEMBI C YIETOM aHAIM3a UMEIOIUXCSI MaTepUaTbHbBIX
Y HEMaTepUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISAM,
OLICHUBATh PUCKH MOCJICICTBUH JICITECILHOCTH;

KOOPJAMHUPOBATh ¥ BBIMOJHATH PadOTy B YCIOBHUSX PEATLHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICIICTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble ucciaenoBarejbcKye 1eMCTBUSA.

BJIaJICTh HAYYHOM TEPMUHOJIOTHUEH, KIIFOUEBBIMH MOHATHUSAMU U METOJaMU (hU3NUYECKOU
HayKHu;

BJIaJICTh HABBIKAMH Y4EOHO-UCCIIEIOBATEILCKON U MPOEKTHOM JEATeIbHOCTH B 00JIaCTH
(bu3UKH, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METO/IOB PEIICHUS
3a1a4 (PU3NYECKOTO COACPIKAHUS, TPUMEHEHUIO PA3TUIHBIX METOJOB IMO3HAHMS;



OCYLIECTBIISITh PA3MYHbIE BUJBI JESITEIBHOCTA MO MOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIPETALNN, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3IMUYHbIX YUYECOHBIX CUTYaIUsX, B
TOM YHCJIE MPU CO3TAaHUH YUYECOHBIX MPOEKTOB B 00J1aCTH (DU3HUKU;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIC CBSI3M M AaKTyaJlU3UpOBaTh 3a/iady, BBIJIBUTaTh
TUIIOTE3Y €€ PEIICHUs, HaXOIUTh apTYMEHTHI JUIsl JOKa3aTeIhCTBA CBOUX YTBEPIKICHUMH,
3a/1aBaTh MapaMeTPhl U KPUTESPUH PEIICHUS;

aHAJM3WPOBATh TIOJIYYCHHBIC B XOJA€ PEIICHHS 3a7add pPe3yJIbTaThl, KPUTHYECKH
OIICHWBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTHh W (OPMYIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIIbHON JEATEILHOCTH, B
TOM YHCJIE TIPU U3YYCHUU DU3HKY;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OMBIT;

YMETh MEPEHOCUTDH 3HAHUS TI0 (PU3MKE B MPAKTUUECKYIO 00JIACTh KUZHEIEATEIbHOCTH;
YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTb OPUTMHAIBHBIE TOAXO/bI U PEIICHHUS;

CTaBUTD MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

Pabora ¢ ungopmanmeii:

BJIaJIETh HABbIKAMU MOy4YeHUsI HHPOpMAIu (PU3UIECKOTO COACPIKAHUS U3 UCTOUHUKOB
Pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECCTBISATh TOWCK, aHAINW3, CHUCTEMAaTH3aIlUI0 U
WHTEPIpPETANHIO HHHOPMAIIUHA PA3TUIHBIX BUIOB M (JOPM TPEICTABICHUS;

OIICHUBAThH JI0CTOBEPHOCTHh HHPOPMAITUH;

HCITOJIB30BaTh CpeACTBA HMH(GOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJIOTHH B
pEIICHIN KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3AIMOHHBIX 3aa4 ¢ COOTIOICHUEM
TpeOOBaHWIA SPrOHOMUKH, TEXHUKH OC30MAaCHOCTH, THUTHCHBI, PECYpPCOCOEpeKEHUS,
MIPABOBBIX U ITHUECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacCHOCTH;

CO3/1aBaTh TEKCTHl (DU3UYECKOTO CONEpKaHUS B PA3IUYHBIX (opMaTax € y4ETOM
Ha3HaYeHUsT UHPOpPMAIMU U IICJICBOM ayAUTOPHH, BHIOWpas ONTUMAIBHYIO (opMy
IPE/ICTABIICHUS U BU3YyaIU3allUU.

KoMmMyHuKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIE el CTBUS

OO0menne:

OCYIIECTBIIATH O0IIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JIEATCITHLHOCTH;
pacrmo3HaBaTh MPEANOCHUTKH KOH(PIUKTHBIX CUTYaIlui U CMSATYaTh KOH(IUKTHL,
Pa3BepHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PECHHS C HMCIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAaS 1eTEJIbHOCTD:

MIOHMMATh U HUCITOJIH30BaTh MPEUMYIICCTBA KOMAaHIHON ¥ HHIUBHUIYyaIbHOU paOOTHI;
BBIOMPATh TEMATUKy M METOABl COBMECTHBIX JNEHCTBHH C YUETOM OOIIMUX WHTEPECOB, U
BO3MOXKHOCTEH KaKJIOTO YJIeHA KOJUICKTHBA,;

MPUHUMATh 1€ COBMECTHON JeATEIHbHOCTH, OPraHW30BLIBATH U KOOPIAMHUPOBATH
JEUCTBHUS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH IEMCTBUM, pACTIPEAENATH POJIA C YUETOM
MHEHUI Y9aCTHHKOB, 00CYKJIaTh PE3yIbTaThl COBMECTHOU PaOOTHI;

OIICHMBATh KAY4€CTBO CBOETO BKJIAJA M KAXKJIOTO YYACTHUKA KOMAH/IbI B OOIITUI pe3yiIbTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

npejiaratb HOBbIE MPOEKTHI, OLEHUBATh UJIEU C MO3UIIMM HOBU3HbBI, OPUTUHAIBLHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYLIECTBIISATh TMO3UTUBHOE CTPATETHMYECKOE IOBEICHUE B PA3JIMYHBIX CUTYalMsIX,
IPOSIBIISATH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBEpPcaJbHbIE YUueOHbIe 1eiicTBUSA

Camoopranusanus:



CaMOCTOSITEJIbHO OCYIIECTBIISITh [MO3HABATEIBHYIO JESITEIbHOCTh B 00NacTu (PU3UKU U
aCTPOHOMUHU, BBISIBISITH MPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTABJIATh IUIAH PEUIEHUS PACUETHBIX W KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI MPAKTUYECKOW pabOThl C YYETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEU U NPEANIOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

pacuIMpATh pAMKH Y4EOHOTO MTPEIMETAa Ha OCHOBE JIMYHBIX MPEANOYTEHHII;

7ieJiaTh 0CO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO W TIPOSIBICHUIO JPYIULMUA B 00JaCTH (PU3MKH,
IOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BIAJI€Th HABBIKAMHU IIO3HABATEIbHOW pEQPIEKCUU KaK OCO3HAaHUS COBEPIIAEMBIX
JNENUCTBUI U MBICIIUTENBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHU;

MCIIOJIB30BATh MPUEMBI peIIEKCUHU ISl OLIEHKH CUTyallud, BEIOOpa BEPHOTO PEIICHHUS;
OLICHMBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTHUBBI M APTYMEHTHI IPYTHUX [IPY AHAJIA3E PE3YIBTATOB JAEATEIBHOCTH.
IIpunsitue cedst u Apyrux:

MPUHUMATh ce0s, MOHUMAasi CBOM HEIOCTAaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHUBBI U APTYMEHTHI IPYTHUX MIPY AaHAJIA3E PE3YIBTATOB JECSATEIBHOCTH;
PU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OIITHOKY.

HNPEAMETHBIE PE3VYJIBTATDBI

B nporiecce uzydenus kypca ¢husuku ynryoneHHoro ypoBHs B 10 kiacce oOygaroniuiics
HAY4YHUTCS:

NOHUMAmMb  PONb  QU3UKU 6 DKOHOMUYECKOU, MEXHOI02UUEeCKOU, IKON02UUECKOU,
COYUANBHOU U IMUYECKOU chepax O0essmenrbHOCU YeloBeKd, Polb U Mecmo (QU3UKU 8
COBPEMEHHOU HAYYHOU KApMUHe MUpa, 3Ha4eHue onucamenbHol, cucmemamusupyrouetl,
00BACHUMENbHOU U NPOCHOCMUYECKOU QYHKYUll dusuyeckol meopuu — MEXaAHUKU,
MONEKYAPHOU PU3UKU U MEPMOOUHAMUKY, POTb PU3ULecKol meopuu 6 Gopmuposanuu
npeocmasiieHutl 0 huzuueckoll Kapmune Mupa,

pasnuyarh yYCIOBHUS MPUMEHUMOCTH MOACIICH (PU3NYECKUX TSN M TPOIECCOB (SIBICHUMN):
WHEpIHMaNbHAs CHUCTEMa OTcYeTa, aOCONIOTHO TBEPAOE Teo, MaTephaibHas TOYKa,
PaBHOYCKOPEHHOE JIBIDKCHHE, CBOOOMHOE MajieHne, abCOMIOTHO yrpyras jaedopManus,
a0COJIOTHO YIIPYTO€ U a0COJIFOTHO HEYNPYTOoe CTOIKHOBEHUS, MOJICTTU Ta3a, )KUJIKOCTH U
TBEPAOTO (KPUCTAUIMYECKOTO) TeJa, WICATbHBINA Ta3, TOUCYHBIA 3apsll, OJHOPOIHOE
AIIEKTPUUECKOE TIOJIE;

pasnuyarh yclioBus (TpaHUIBI, OOJACTH) TNPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI xapakTep (YHIAMEHTAIBHBIX 3aKOHOB M OTPAaHUYEHHOCTh
MCTIOIH30BAHMSI YACTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBSICHATH MEXaHHUUECKHE MTPOIIECCHI U SIBIICHUS, HCTIONIB3YSl OCHOBHBIC
MIOJIOKCHUSI W 3aKOHBI MEXaHWKH (OTHOCHUTEIBHOCTh MEXaHMUYECKOTO JIBHIKCHWS,
(GopMyNbl KUHEMaTHKU PaBHOYCKOPEHHOTO JBMKECHHsI, mpeoOpa3oBanus [amumes ams
CKOPOCTH W TIEpeMelIeHUs], 3aK0OHbl HBIOTOHA, MPUHIMIT OTHOCHUTEIhHOCTU [anmies,
3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHHS UMITYJThCa U MEXaHHUUECKON YHEPTHH,



CBSI3b pabOTHl CHJIbI C M3MEHEHHEM MEXAHMYECKOW JHEpPruu, YCJIOBHS PaBHOBECHS
TBEPAOrO Teja), MpU HTOM HCIOIb30BaTh MATEMAaTHUYECKOE BBIPAXKEHUE 3aKOHOB,
yKa3bIBaTh YCJIOBHS MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IpeoOpazoBaHuil ["anumes,
BTOPOTO U TPETHhETo 3aKOHOB HbI0TOHA, 3aKOHOB COXpaHEHUS UMITYJIbCAa U MEXaHUYECKOM
SHEPIUH, 3aKOHA BCEMHUPHOT'O TATOTECHHUS;

aHAJIM3UPOBATh M OOBSCHSATH TEIIOBBIE MPOLIECCHI U SABICHUS, WCIONB3YyS OCHOBHBIC
MOJIOKEHUSI MOJICKYJIIPHO-KMHETUYECKOW TEOPUH U 3aKOHBI MOJEKYIAPHOU (DU3HKU H
TEPMOJUHAMUKH (CBA3b JABJIEHUS UICATBHOIO I'a3a CO CPEAHEN KHUHETUUECKOW IHEPTUEH
TEIJIOBOTO JIBUJKEHUS U KOHLUEHTpPAIMEN €ro MOJIEKYJI, CBA3b TEMIIEPATyphl BEIIECTBA CO
CpelHEll KMHETHYECKOM PHEprued TEIUIOBOTO JBHXKEHHSI €0 YacTHI, CBSI3b JaBICHUS
UJealbHOTO Ta3a C KOHIEHTpalued MOJEKyl M €ro TeMIlepaTypoi, ypaBHEHHE
MeneneeBa—Knaneiipona, nepBplil 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHUS YJHEPTUU
B TEIJIOBBIX MPOIIECCAX ), IPU FTOM HCIIOJIb30BaTh MATEMATHUYECKOE BBIPAKEHHUE 3aKOHOB,
yKa3bIBaTh YCJIOBHS IPUMEHUMOCTH ypaBHeHU MenaeneeBa—KiamneipoHa;
AHAIU3UPOBAMb U OOBACHAMb NEKMPUUECKUE A8eHUS, UCNOJIb3YS OCHOBHbLE NOJIOHCEHUS
U 3aKOHbL INEKMPOOUHAMUKYU (3AKOH COXPAHEHUsL JIeKMPUYECKo20 3apada, 3akon Kynona,
NOMEHYUANbHOCb  JNLeKMPOCMAmMUYeckoeo  noJi, NPpUHYUN  CYNepno3uyuu
NIeKMPUYECKUX Nojiel, npu IMoM YKa3vléas yclous npumeHumocmu 3akona Kynona, a
Makce NPaKmuyecKu 8axcHvle coomuouenus: 3akonvl Oma 0ns yuacmka yenu u OJisl
3AMKHYMOU dleKkmpudeckol yenu, 3axon [ocoyna—/lenya, npasuna Kupxeogha, 3axonwl
Dapades 0ns snekmponusa),

ONMKCHIBATh (PU3UUECKUE MPOLIECChl U SBJICHUSA, UCIOJIb3YSl BEJIUYHMHBL MEpEMEIICHHE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC TE€JIa U CUCTEMbI TE€Jl, CHUJIa, MOMEHT CHWJIbI, ABJICHUE,
MOTEHIIMAJIbHAS SHEPTUs, KHHETUUYECKasi SHEPTHsl, MEXaHUYeCKasi JHEPTusi, padoTa CUIIbI,
LHEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, CHJIa TSKECTH, CWJIA YIPYIOCTH, CUJa TpPEHHS,
MOIIIHOCTb, SHEPTUsl B3aUMOJICUCTBUS Teja ¢ 3emiield BOIM3U €€ MOBEPXHOCTH, SHEPTUs
yrnpyroi negopMaiiuu npy>KUHbI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TEMIIepaTypa Tea,
paboTa B TepMOJMHAMUKE, BHYTPEHHSSI SHEPTHUS HICAIbHOTO OTHOATOMHOTO Ta3a, paboTa
UJICAIBHOTO Ta3a, OTHOCHUTEJbHAs BIAXKHOCTh BO3AYyXa, KOAIPQPUIMUEHT IOJIE3HOTO
JNEUCTBUSA MJICAJIbHOTO TEIUIOBOTO JBUTATENs; 3JEKTPUYECKOE MO0J€, HANPSKEHHOCTh
AIIEKTPUUYECKOTO TOJIs, HAPSHKEHHOCTD MOJISI TOYEUHOTO 3apsia WK 3apsyKEHHOTO 11apa
B BaKyyM€ U B JAUDJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATHUYECKOrO IIOJI, Pa3HOCTb
NOTEHIIMAJIOB, JJIEKTPOJBIIKYIIAs CHJIA, CUia TOKa, HaNpsHKeHHWE, MOIIHOCTh TOKa,
AIIEKTpUYECKasi €MKOCTh IIJIOCKOTO KOHJIEHCATOpa, COMPOTUBICHUE yYacTKa LEnu ¢
NOCJIEIOBAaTeIbHBIM M MapajuleJIbHbIM ~ COCIMHEHUEM  pPE3UCTOPOB,  DHEPIUs
AIIEKTPUUYECKOTO TOJIsl KOHJIEHCATOPA;

OOBSICHATH OCOOEHHOCTH MPOTEKAHUS (PU3NYECKUX SBICHUI: MEXaHUYECKOE JIBUKCHHE,
TEIUIOBOE JIBUYKEHUE YaCTHI] BEILIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JABUKEHUE,
muddy3usa, ucnapeHre, KHUICHHE W KOHJEHCAlWs, TUIABICHHE W KPUCTAUIA3aIus,
HallpaBJICHHOCTh  TEIUIONEpeNayd,  JJICKTpU3alMs  Teld, SKBUIOTCHI[MAJIBHOCTD
MTOBEPXHOCTHU 3apPSKEHHOTO MMPOBOJHUKA;

MPOBOJIUTh HCCJIEIOBAaHUE 3aBHCUMOCTH OJHOW (M3UYECKOW BEIUYUHBI OT JIPYroil ¢
UCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHUH, MpU OSTOM KOHCTPYHUPOBATH YCTaHOBKY,
bukcupoBarh pe3ylbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIUYUH B BUJEC
rpa@uKoB C y4eTOM aOCOJIOTHBIX MMOTrPEUIHOCTEN H3MEpEeHUM, nenaTh BBIBOJBI I10
pe3yabpTaram MCCIIeOBaHUS;



IPOBOAWTH KOCBEHHBIE U3MEpPEHUs (PU3NYECKUX BEIUYMH, IPU STOM BbIOMpATh
ONTUMAJIbHBIA METOA HM3MEpPEHUs, OIIEHUBaTh aOCOJIOTHbIE W OTHOCHTENIbHbIE
NOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUN;

npoeooums  Onblmsvl N0  NPOBEPKe  NPEOJIONCEHHOU  cUNOme3vbl.  NIAHUPOBAMb
9KCHnepumMenm, cooupams IKCNePUMEHMAIbHYIO YCMAHOBKY, AHATUIUPOBANb NOTYYeHHble
pe3yibmamsl U 0eams 861800 0 CIAMYce NPEOIOHCEHHOU SUNOME3bl,

coOmoaTh mpaBuiia OE30MAaCHOTO Tpylda MPU MPOBEIACHUU HCCIEIOBAHUM B pamMKax
y4eOHOTO JKCIEPUMEHTa, TPAKTHKyMa M Y4eOHO-HCCIEHOBATEIbCKOW W IMPOCKTHOM
JESATETPHOCTH C WCIOJIB30BAHUEM W3MEPHUTENIBHBIX YCTPONCTB U J1abOOpPaTopHOTO
000pynOBaHUs;

peniarh pacueTHbIC 3a/1a4M C SIBHO 33JJaHHOU U Hes8HO 3a0anHOU (PU3NUECKON MOJIETIBIO:
HA OCHOBaHUHM aHajgu3a YCJIOBUS OOOCHOBBIBaTH BBIOOp (u3Myeckoil Momend,
oTBevarolleld TpeOOBaHUSM 3a7aud, TPUMEHSITH (OPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl  (PUBMUECKUX TEOPUH TPH MCIOJIB30BAHUM MATEMaTHYECKUX METOJI0B
peleHust 3a1a4, MOPOBOAUTH pacyeThl HAa OCHOBAHMU HMEIOIIUXCS JTaHHBIX,
aHaJIM3UPOBATh PE3YIbTAThl U KOPPEKTUPOBATH METOBI PELICHHUS C YYETOM MOTYyYEHHBIX
pE3YJIbTATOB;

peliaTh Ka4eCTBEHHBIE 3a/1a4u, TPeOyIolNe NPUMEHECHUS 3HAHUN W3 Pa3HbIX pa3eiioB
Kypca (U3UKH, a TAaKXKE HMHTErpallMi 3HAHUW M3 JAPYTHX NPEIMETOB €CTECTBEHHO-
HAyYHOTO IMKJIA: BBICTPAUBATh JIOTUYECKYIO LIEMOYKY PACCYKIAECHUM C UCIOJIb30BAHUEM
M3YYEHHBIX 3aKOHOB, 3AKOHOMEPHOCTEN U PU3NUYECKUX SABIICHU;

WCIIOIb30BaTh TEOPETUUECKUE 3HAHUS JJI1 OOBSICHEHUS] OCHOBHBIX MPUHIIUIIOB PabOThI
M3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJOTHUYECKHUX MPOIECCOB;
PUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apPYOEKHBIX YUCHBIX-(U3UKOB B Pa3BUTHE
HayKd, B OOBSICHEHHE IIPOIIECCOB OKPYKAIOIIEr0 MHUpa, B PA3BUTHE TEXHUKH W
TEXHOJIOTUM;

aHAJIM3UPOBATH U OIIEHUBATH MO CIEACTBUS OBITOBOM U IPOU3BOJICTBEHHOM EATEILHOCTH
YeJioBeKa, CBSI3aHHOM C (PU3UYECKUMHU TPOIEcCaMH, C TO3UIUNA IKOJIOTUYECKON
0€30MacHOCTH, TPEJCTABICHUNA O palMOHAIBHOM MPUPOJONOIL30BAHUN, a TaKKe
pPa3yMHOM HCHOJIb30BAHUN JIOCTHUKEHHM HAyKHM W TEXHOJOTMW IS JaJbHEHIIEro
Pa3BUTHUSI YEJIOBEYECKOTO 00IIECTBA;

MPUMEHSITh Pa3INYHbIE CIIOCOOBI padOThl ¢ HHPOpMaLKE (PU3MIECKOTO COAEPKaHUs C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX  MH(OPMAIMOHHBIX  TEXHOJOTHM, TIPU  ITOM
UCIIO0JIb30BaTh COBPEMEHHbIC WH(POPMAIIMOHHBIE TEXHOJIOTUH TSI TIOUCKA, epepadoOTKU
U MPEIBIBICHUS YY4EOHOU U HAyYHO-TIOMYJISIPHOM HMHQOpMAILIMK, CTPYKTYPUPOBAHUS U
UHTEpIpeTauuy uHQOpMaluu, MOJTYYECHHON W3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUYECKU
aHAJM3UPOBATh TONy4aeMyl0 HH(POPMAIIMIO U OIICHUBATh €€ JOCTOBEPHOCTHh KaK Ha
OCHOBE UMEIOIIUXCS 3HAHUH, TaK U HA OCHOBE aHAJIM3a KCTOYHUKA HH(POPMAIINK;
MPOSIBISATh  OPTaHU3allMOHHBbIE W [O3HABaTEIbHBIE YMEHHUSI CaMOCTOATEIBHOTO
MpUOOpPETEHUS HOBBIX 3HAHWM B TMPOIECCE BBIMOJTHEHUS MPOEKTHBIX H y4eOHO-
HCCIIEIOBATENbCKUX PaldoT;

paboTaTh B Tpynme C HMCIOJHEHHWEM Pa3JIMYHBIX COIMAJIBHBIX DPOJIEH, TMIaHUPOBAThH
paboTy Tpymnmbl, palUMOHANIBHO PpACIPEACNATh JAESITeNIbHOCTh B HECTaHAAPTHBIX
CUTyallUsIX, OLICHMBaTh BKJaJ KaXJOr0 W3 YYACTHUKOB TPYIIBI B PEUICHUE
paccMaTpuBaeMou MpoOIEMBI;

OpOSIBIISATH  MOTHBAIMI0O K  Oyaymiedl  npodecCHOHANbHOM — ACSTENbHOCTH IO
CHEHUATBHOCTAM (U3HKO-TEXHUUECKOTO TPO(UIIs.



B npouecce u3yuenus kypca pusuku yriyOneHHoro ypoBHs B 11 kiacce oOydaronuiics
HAy4YUTCS:

MOHUMATh POJIb GU3UKU B IKOHOMUYECKOM, TEXHOIOTUYECKOM, COIIMATIbHON U ATUYECKON
chepax IesATEIBHOCTH YEJIOBEKa, POJIb U MECTO (DU3MKU B COBPEMEHHOM HAay4dyHOU
KapTUHE MHUpa, pOJIb ACTPOHOMHHM B MPAKTUYECKOM NEATEIbHOCTH 4YEJIOBEKa U
JanbHENIeM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HaYEHUE ONHCATENBHOM,
CHUCTEMAaTU3UPYIOIIeH, OOBSCHUTENIPHON W MPOTHOCTUYECKON (PyHKUMN (Pu3ndecKon
TEOPUH — BJIEKTPOAMHAMUKH, CHELHUATbHOM TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOW
¢uzuku, poab GuU3NYecKod TEopuu B (HOPMUPOBAHMHU MPEACTABICHUNH O (PU3NUECKON
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NPEICTABICHUIN O IPUPOJIE;

pasnuyarh YCIOBUS MPUMEHUMOCTU MojieNield PU3NYECKUX TeJl U MPOIIECCOB (SBICHUN):
OJHOPOJHOE DJJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TMOJs, TapMOHHYECKUE
KoJieOaHusi, MaTeMaTMYeCKUW  MaATHHUK, UJACAIbHBIM  TPYKUHHBIA  MasTHUK,
rapMOHUYECKHE BOJHBI, WICAIbHBIA KOJEOATENbHBIN KOHTYp, TOHKAsl JTUH3a, MOJEJeH
aToMa, aTOMHOTO siipa U KBAHTOBOW MOJIECIIH CBETA;

paznuyarh yclioBus (TpaHUIbI, OOJACTH) MNPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
MOHUMAaTh BCEOOHIMI xapakTep (YHIaMEHTAJIBHBIX 3aKOHOB M OrPaHUYEHHOCTh
MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

AHAJIM3UPOBAaTh U OOBSCHATH 3JEKTPOMAarHUTHBIE MPOLIECCHl M SBJICHUSA, HCIOJIb3YS
OCHOBHBIE TMOJIOKEHHSI M 3aKOHBl JJICKTPOAMHAMUKMA UM CHEUUAJBbHOM TEOpUHU
OTHOCHUTEIBHOCTH (3aKOH COXPAHEHMs JJIEKTPUUYECKOro 3apsjaa, cuia Ammepa, cuia
JlopeHua, 3akOH DSIIEKTPOMAarHUTHOM WHAyKIuH, npaBwio Jlenna, cBszp JIC
CaMOMHAYKIIMH B 3JIEMEHTE AIEKTPUUECKOM LEMU CO CKOPOCTHIO U3MEHEHHUSI CHIIBI TOKa,
MOCTYJaThl CIIEIUATIbHON TEOPUU OTHOCUTEIBHOCTU DUHIITEIHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIC MIPOLIECCHI U SIBICHUSI, UCTIONB3YS MOJTOKCHUS
KBaHTOBOM (u3uku (ypaBHeHue OuHIITEHA s doTodddexTa, mepBbIii U BTOPOI
nocTyjarel bopa, MPUHIIUII COOTHOIIEHUS HeompeneleHHocTer [eiizenOepra, 3aKOHBI
COXPAaHEHMS 3apsA0BOIO M MACCOBOIO YMCENI M 3HEPIUU B SIIEPHBIX PEaKLUUAX, 3aKOH
pPaaMoaKTUBHOTO pacnajia);

ONMKCHIBATh (PU3NYECKHE MPOLECCHl U SBICHUS, UCIOIb3YsI BEIMUYHMHbBI: HAMPSKEHHOCTD
AIIEKTPUUYECKOTO MOJIsA, MOTEHIMAI AMEKTPOCTATUYECKOTO OIS, PA3HOCTh MOTEHIIMAJIOB,
AIIEKTPOABMKYIIAS CUJIA, MHAYKIMS MATHUTHOTO MOJIsL, MATHUTHBIN OTOK, cujia AMIiepa,
UHIYKTUBHOCTD, 3JIEKTPOJBIIKYIIAS CHJIA CAMOUHIYKUUU, SHEPTrUs MAarHUTHOTO MO
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMIYJIbC, MOJHAs JHEPIusi, SHEPTus MOKOsS
CBOOOJHOW YacTHIIbl, YHEPTUs W UMIYIbC (POTOHA, MACCOBOE YHMCIO W 3apsj sjpa,
SHEPrusl CBS3U AJIpa;

OOBSICHATH OCOOCHHOCTH TMPOTEKaHUs (HU3UUYECKUX SBICHUN: DJICKTPOMarHUTHAs
WHIYKIUS, CAMOMHIYKIINS, PE30HAHC, MHTEPPEPEHIIHNS BOIH, TUPPAKIUS, TACIIEPCHS,
MOJIHOE BHYTpPEHHEE oTpaxkeHue, hotoanexrpuaeckuid 3pdext (hotorddexr), anbda- u
Oera-pacmajsl saep, TaMMa-u3NydeHUe sep, pusnueckue NMPUHIUMIBI CIEKTPATBLHOTO
aHanu3a u paboThI Jiazepa;

ONPENENATh HANPABICHUE WHAYKIUHA MAarHUTHOIO TOJIA MPOBOJHHMKA C TOKOM, CHJIBI
Awmnepa u cuisl JlopeHna;

CTPOUTh H300paKEeHHUE, CO3/aBAEMOE IUIOCKMM 3€pKajoM, TOHKOM JIMH30U, U
PaCcCUUTHIBATh €r0 XapaKTEPUCTUKH;

IPUMEHSITh OCHOBOIIOJIATAIOIINE ACTPOHOMHUUYECKHUE TOHSTHS, TEOPUM WM 3aKOHBI IS
aHaiau3a U 00bsICHEHUS! (PU3NYECKUX MPOIECCOB, MPOUCXOISIINX B 3B€3/aX, B 3BE3AHBIX



CUCTEMaX, B MEXTraJaKTUYECKON cpene; ABMKEHHSI HEOECHBIX Tell, SBOIIOLMU 3BE3/ U
Bcenennoi;

IPOBOAMUTH HKCCIIEOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIWYUH C HCIOJIb30BAHHEM
NPSIMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCUPOBATh PE3YIbTATHI
MOJIYYCHHOW 3aBHCHUMOCTH (U3MYECKUX BEIWYMH B BUIE TPAPUKOB C YIETOM
aOCOIOTHBIX ~ TIOTPEIIHOCTeH W3MEpPEHWH, JeJarh BBIBOIBI 10  pe3yjbTaram
HCCIIEIOBAHUS;

MPOBOJANTh KOCBEHHBIE W3MEpEHUS (PU3MUECKUX BEIWYHMH, MPU O3TOM BEIOWpATH
ONTUMAJIbHBIA METOJT HM3MEpPEHHUs, OIICHUBATh AaOCOJIIOTHBIE U OTHOCUTEJIbHbBIC
MOTPENTHOCTH NPSIMBIX U KOCBEHHBIX H3MEPECHUM;

IPOBOJIUTH OMBITHI 10 MPOBEPKE MPEITIOKEHHON TUIIOTE3BL: TIIIAHUPOBATh SKCIIEPUMEHT,
coOUpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJYYCHHBIC PE3YAbTATHI U
JI€JIaTh BBIBOJI O CTATyCE MPEMJIOKEHHON TUTIOTESBI;

ONMUCHIBATh METO/IbI MOJIYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;

coOmronate mpaBuia OE30MacCHOTO TpyJda MpH MPOBEJACHUU HMCCIENOBAaHUN B paMKax
y4eOHOTO JKCIEPUMEHTa, MPAKTUKyMa U Y4eOHO-UCCIEIOBATEIbCKOW W TMPOEKTHOU
JESITETLHOCTH C MCIOJB30BAaHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1a0OpPaTopHOro
000pynoBaHus;

peliaTh pacueTHbBIC 3a7a4 C IBHO 3aJJaHHOW U HESIBHO 33JIaHHOM (PU3UYECKON MOJIEIBIO:
Ha OCHOBaHUU aHaJIW3a YCJIOBHUS BbIOMpaTh (PU3MUECKUE MO, OTBEYAIOIINE
TpeOOBaHUAM 3a/ay, MPUMEHATH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJATHI
bU3UYECKUX TEOPUN MPHU HCIOIB30BAHUM MATEMaTHYECKUX METOJOB pEIICHUs 3ajad,
MPOBOJUTH PACUYEThl HA OCHOBAHUY UMEIOIIMXCS TaHHBIX, aHATU3UPOBATh PE3YJIbTATHI U
KOPPEKTUPOBATH METO/BI PELICHUS C YUYETOM IOJYYEHHBIX PE3YJIbTATOB;

pemarh KaueCTBEHHbBIE 3a/1a4M, TpeOyIolue MPUMEHEHNS 3HAHUN U3 Pa3HBIX Pa3/esioB
Kypca (GU3MKH, a TakKe WHTETPAMM 3HAHWM W3 JIPYTUX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LIMKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOYKY PACCYKIAEHUM C UCIIOJIb30BAHUEM
M3YYECHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NIECKUX SBICHUMN;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS NIl OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB PAOOTHI
M3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJOTHUECKHUX MPOIECCOB;
MPUBOUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKu, B OOBSCHEHHE IIPOIIECCOB OKPYXKAIOIIETO MHpA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHM;

aHaJIM3UPOBATh U OLICHUBATH IMOCJICICTBUS OBITOBOM 1 MPOU3BOICTBEHHOM €SI TEILHOCTH
YeJIOBeKa, CBSI3aHHOM C (UBMYECKUMHU TMpoIeccaMu, C TO3UIMK  IKOJOTHUECKOM
0€30MacHOCTH, TPEACTABICHUM O palMOHAIBLHOM MPUPOAOIOIL30BAHUHN, a TaKKe
Pa3syMHOM HCHOJIb30BAHUU JIOCTMKEHHM HAyKHM W TEXHOJOIMU U JAJbHEHMIIEro
Pa3BUTHS YEJIOBEYECKOTO OOIIECTRA;

MIPUMEHSTh Pa3INYHbIE CIIOCOOBI paboThl ¢ MH(pOpMaIEl GU3NUECKOTO COACPIKAHUS C
WCIIOJIb30BAaHUEM  COBPEMEHHBIX  WH(MOPMAIIMOHHBIX  TEXHOJOTWUM, TIPH  ITOM
MCIIOJIB30BaTh COBPEMEHHBIC MH(OPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOMCKA, TIEpepadOTKH
U TIpeAbsIBICHUS yIeOHONW M HAyYHO-TIOMYJISIPHOW HWH(POPMAIIUU, CTPYKTYPUPOBAHUS U
UHTEpHpeTanu UHPOPMallUY, MOJTYYEHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHAJIM3UPOBATh MOJy4aeMyl0 MH(POPMAILMIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOLIMXCS 3HAHUH, TaK U HA OCHOBE aHaJIM3a UCTOYHHUKA HH(POPMALIUK;
NOPOSIBISATh OPraHU3allMOHHBIE W [IO3HABATEJIbHBIE YMEHHUS CAMOCTOATEIBHOTO
OpUOOPETeHUs] HOBBIX 3HAHWKA B TMPOLIECCE BBHIMOJHEHUS MPOEKTHBIX W y4eOHO-
UCCIIeI0BATENIbCKUX PadoT;



paboTarh B IpyNIe C UCIOJHEHHEM Pa3JIMYHBIX COLIMAIBHBIX POJEH, MIIAHUPOBATbH
paboTy TIpynmbl, pPaLUOHAIBHO PACIpPENeNsaTh MAESITENbHOCTh B HECTaHJAPTHBIX
CUTyalllsX, OLICHMBATh BKJIAJ KaXIOTO W3 YYACTHUKOB TIPYIIBl B pELICHUE
paccMmarpuBaeMoi IpoOJIEMBL;

OpOSIBISITH  MOTHBALIMIO K Oyaymied  mpoecCHOHaNbHOM — ACSTENbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUYECKOTO PODUIISL.



COIAEPXKXAHHUE YYEBHOI'O ITPEMETA «®PU3UKA»

10 kaace

basoBsIii ypoBeHb (2 daca)

VriryoneHHbii ypoBeHs (5 yacoB)

Pazmen 1. ®usuka v METOBI HAYYHOT'O MMO3HaHKS (2 yaca)

Paszngen 1. Hayuubiit MmeTox nmo3Hanus npupoasl (6 yacos)

®duznka — Hayka o npupoe. Hayunsle MeToAbI IO3HAHMSI OKPYXKAKOLIET0 MUpA.
Posp 5KCnIEprMEHTa U TEOpUU B NMPOLIECCE NO3HAHMS IIPUPOBI. DKCIIEPUMEHT B
¢uzuke. MozpenupoBanue GpU3NUECKUX SIBICHUN U ITPOLIECCOB.

Hayunsle runoressl. @Pu3ndeckue 3aKOHbI M TEOpUU. | paHUIIbI IPUMEHUMOCTH
¢usnueckux 3akoHoB. [IpuHuun coorBerctBus. Pomb u Mmecto (usuku B
(OpMUPOBAaHUU COBPEMEHHOM HAy4yHON KapTUHbl MHpa, B MPAKTUYECKOU
NIEATEIIBHOCTH JIIOACH.

Jlemonctpanuu 1. AHanmoroBble M LHU(POBBIE H3MEPUTEIbHBIE IPUOOPHI,
KOMITbIOTEPHbBIE JATYUKHU

dusnka — QyHAaMeHTaIbHAS HayKa O pupoze. HayuHblii MeTO TO3HAHUS
METONIbI WCCIICIOBAHUSI (PU3UYECKUX SIBJICHUH. DKCIIEPUMEHT U TEOpHS B
mpolecce no3HaHus mpupoabl. HabmoaeHne u SKCIepuMEHT B (pU3HKE.
Cnocobvl uzmepenusi @usuueckux 6elUuduH (aHanrozoevle U YUPposvie

usmMepumenvhvle NPUOOPLL, KOMNLIOMEPHLIE OAMYUKOBbIe — CUCTIEMbL).
[locpewnocmu  usmepeHutl  Quauyeckux — eluyuH  (abcortomuas U
OMHOCUMENbHAS).

MogenupoBanue (U3NYECKUX SBICHUNA U IMPOLECCOB (MaTepuaibHasl TOUKa,
a0COJTIOTHO TBEPJOE TEJO, HACATbHAS KUIKOCTh, UACATBHBIN Ta3, TOUCUHBIN
3apsia). ['munoreza. Pu3nMyecKkuid 3aKOH, TPAHUIBI €r0 MPUMEHUMOCTH.
dwusndeckas Teopusi. Porb 1 MmecTo pusuku B GopMHUPOBAHUH COBPEMEHHON
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKON AEATEIbHOCTH JIFOIEH.
Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomwl, NPAKMUKYM
1. Usmepenue cunvt moxa u HanpsdiceHus 6 yenu NOCMOAHHO20 MOKA

npu NOMOWU AHANO0208bIX U YUPDPOBBIX UIMEPUMETLHBIX NPUOOPOS.

2. 3uaxomcmeo c¢ yughposoii nabopamopueii no ¢usuxe. [Ipumepoi

UsMepeHus hu3UUecKux 8eaudun npu NOMOWU KOMNbIOMEPHBIX OAMYUKOS.

Paznen 2. Mexanuka (18 gacoB)

Pa3znen 2. Mexanuka (35 yacoB)

Tema 1. Kunemaruka (5 yacos)

Tema 1. Kunemaruka (10 gyacoB)




Mexanuueckoe JBHKeHHE. OTHOCUTETFHOCTh MEXAaHMUYECKOTO IBUKECHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemernienue, CKOpocTh (CpelHssl CKOPOCTb, MIHOBEHHasi CKOPOCTb) M
YCKOpPEHHE MaTepUabHON TOUYKHU, X MPOEKIUU Ha OCH CHUCTEMBblI KOOPIMHAT.
CroxxeHue rnepeMeleHui 1 CI0KEHUE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOPEHHOE MpsSIMOIMHENHOe BKeHue. [ paduku
3aBUCUMOCTHU KOOPJIUHAT, CKOPOCTHU, YCKOPEHUS, IIyTH U NIEPEMEILECHUS
MaTepHaIbHON TOUKH OT BpEMEHHU.

CBoOoaHOE majieHue. YCKOpeHre CBOOOTHOTO MaICHUS.

KpuBonuneitHoe ABMkeHue. /[BuxkeHne MmareprualbHON TOYKU 1O
OKPYXHOCTH C IIOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO. YITIOBasi CKOPOCTb,
nuHeiHas ckopocTs. [lepuosa u yacrota obpamienus. LlenTpocTpemurensHoe
yCKOpeHHUE. Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue:
CIOUJOMETD,

Mexanuueckoe IBuxkeHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUXKEHHSI.
Cucrema orcuéra.

[Ipsimas u obpamuas 3a0a4u MeXaHuKu.

Paouyc-eekmop mamepuanvHol mMoYKU, e20 NpoeKyuu HaA OCU CUCmembl
Koopounam. TpaekTopusi.

[lepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHE MaTepUabHONW TOYKH, X MPOCKIIMU HA OCH CHCTEMBI KOOPIUHAT.
CroxeHue nepeMenieHui U ciio)KeHUe CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKEHUE. 3aBHCHUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTU MaTepUaIbHOM TOUYKU OT BPEMEHU U
uX rpaduKy.

CBoOonHoe maneHue. YCKopeHue CBOOOMHOrO MaAeHUs. /[eudiceHue mena,
OpPOWEHNH020 NOO Y2lIoM K 20pU30HmMY. 3a8UCUMOCTb KOOPOUHAM, CKOPOCHU




NBU>KEHUE CHAPSJIOB, LIETTHBIE U PEMEHHBIE TIEPEIavH.
/lemoncmpayuu
1. Mogmens cuUCTEMEL
XapaKTePUCTUK JBUKCHHUSL.
2. [IpeobpazoBanue ABUKEHUHN C UCIIOJI30BAHUEM MPOCTHIX MEXaHHU3MOB.
3. [Tagenwue Ten B BO3IyXE U B pa3pesKeHHOM MPOCTPAHCTBE.
4, HaOnroneHue OBWIKEHUS Teja, OPOIICHHOTO IO/ YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.
5. U3mepenne yckopeHust CBOOOAHOTO MAJACHHUS.
6. HanpaBneHune CKOpOCTH IIPH ABMKCHUU TI0 OKPY)KHOCTH.
Yuenuueckuii 3xcnepumenm, naéopamopuvle pasomol®
1. U3ydeHue HepaBHOMEPHOTO [BIKEHHS C IEJIbIO OINpeAeTeHHs
MTHOBEHHOM CKOPOCTH.
2. MHccnenoBaHue COOTHOMICHUS MEXKAY MyTSAMU, TPONHICHHBIMU TEJIOM 32
MOCJIEI0BATEILHBIC PaBHBIE MPOMEKYTKH BPEMEHHU MIPH PAaBHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYIIO.
3. V3ydeHune NBIOKEHUS IIApPHUKa B BI3KOH JKUIKOCTH.
4. V3y4yenuie ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

OTC‘léTa, WIUIIOCTpanuaA  KUHCMATHUUYCCKHX

U YCKOpeHUsL MamepuaibHOL mouyky om apemeHu u ux epaguxu. KpuBoauHeiHog)
NBIDKeHUE. [|BIDKEHNE MaTepHaIbHOM TOUKH IO OKPYXHOCTH. YIJIOBasl U JIMHEHAas

ckopoctb. llepmog u wacrora oOpamenus. LleHTpocTpeMUTEnBHOE
(HOpManbHOE), KacaTellbHOE (TaHTeHIMAJIbHOE) W TOJHOE YCKOPEHHUE
MaTepuagIbHON TOUKH.

TexHuueckue ycmpoiicmeéa U MexHOLo2UYeCKue npoyeccvl: CIUIOMETP,

NBIKCHUE CHApSAOB, IENHBbIC, IIecTepéHdYaTsie W pPEeMEHHBIE Tepeaadw,
CKOpOCmHble Tuhmel.

Vlemoncmpayuu

Mopenb CUCTeMBI OTCU€Ta, WIUTIOCTPAIUSl KHUHEMATHUYECKHUX XapaKTEPHUCTHK
TIBYDKCHUS.

Cnocobul ucciedo8arus 08UNCEHUI.

Unnrocmpayus npedeibHo2o nepexooa u usmepenue MeHO8eHHOU CKOPOCMU.
[TpeoOpa3oBaHue IBUKEHUH C NCIIOIB30BaHHUEM MeXaHu3MoB. [lajgeHue

TEJ B BO3JyXC U B Pa3pPEIKEHHOM MTPOCTPAHCTBE.

HaOnrofieHne JIBMXKCHHs Tella, OPOIICHHOTO 0] YIJIOM K TOPH30HTY W
TOPHU30HTAIBHO.

HanpapneHue CKOpOCTH MPH IBHKSHHUH IO OKPY>KHOCTH.

[ Ipeobpazosanue yeno6oii CKOpocmu 8 pedyKkmope.

Cpasnenue nymei, mpaekmoput, CKOpocmetl 08UNCEHUs 00HO20 U MO20 Hce
mena 6 pasHvlX CUCIeMAax Omc4éma.

Yuenuueckuit Ixcnepumenm, nadopamopnvie pabdomvl, NPAKMUKYM
M3ydyeHrne HEpaBHOMEPHOTO IBHKEHUS C IIENbI0 OMpEeAeNICHUS MTHOBEHHOU
CKOpOCTH.

H3mepenue yckopeHus npu npamMoIUHeuHoOM PAeHOYCKOPEHHOM OBUNCEHUU NO
HAKJIOHHOU NIIOCKOCHU.

Hccnedosanue 3agucumocmu nymu Om 8peMeHU Npu  PAEHOYCKOPEHHOM
08UIICEHULL.

U3mepenue yckopenust c60000H020 naodenusi (PeKOMEeHO0B8AHO UCHOIb308AHUE]
yugposoti 1abopamopuu).

V3ydeHune IBMKSHUS Tea, OpOIIICHHOTO TOPU30HTANIBHO. [Iposepka eunomeswvl
0 NPAMOU NPONOPYUOHANLHOU 3A8UCUMOCU MEXHCOY OANbHOCIbIO NOAEMA U

HaYAIbHOU CKOpoCcmbvlo meia.

2 3pnech M fanee NPUBOAMTCA PaCILMPEHHbIN NepeyeHb 1abopaTopHbIX PaboT U OMbITOB, U3 KOTOPOTO yuuTe b AenaeT BbIGOP NO CBOeMY YyCMOTPEHMIO € y4ETOM BbibpaHHoro YMK 1 umetoleroca o60pyaosaHus.



U3yuenue O8udiceHus mena mno OKPYIHCHOCMU C NOCMOAHHOU NO MOOVIIO
CKOPOCMbIO.

Hccnedosanue 3a8ucumocmu nepuooa oopauyeHusi KOHUYecKko20 MasmHuKd

om e20 napamempos.

Tema 2 . Jlunamuka (7 4acoB) Tema 2. lunamuka (10 gacoB)

[IpuHnun  orHocurensHocTd  [amwted.  llepseii  3axkoH  Herotona. |[lepBeiii 3akoH Hberorona. MHepuumanpHble cucrteMbl orcuéra. IIpumHuumn
M HepuuaibHble CUCTEMBI OTCUETA. otHocutenbHOCcTH  [anmnes.  Heunepyuanvuvie  cucmemvl  omcuema
Macca tena. Cuna. [Ipunnun cynepno3uninu cui. Bropoit 3akoH HeroToHa 171 |(onpedenenue, npumepoi).

MaTepHaIbHON TOYKH. Tpernii 3akoH Hbr0TOHA JU1sl MarepuaibHbIX TOYEK. Macca tena. Cuia. [IpuHnun cynepno3uumu cuil.

3akoH BceMupHOro TsaroteHus. Cuna tsoxectu. [lepBas kocmuueckas ckopocTts.  |Bropoii 3akoH HeroToHa A1 MaTepuaibHON TOUKH.

Cwuita ynpyroctu. 3akoH ['yka. Bec tena. Tpetuit 3akoH HproTOHA J17151 MaTe€pUaIbHBIX TOUCK.

Tpenue. Bunbl Tpenus (mokosi, ckonbxenus, kadenus). Cuna tpenus. Cyxoe |3akoH BCEMHUPHOTO TATOTEHUS. OKBUBANEHMHOCMb  2PABUMAYUOHHOU
Tpenune. Cuiia TpEeHUsS CKONBXEHUS M cuia TpeHus mnokos. KoapduumeHt |u unepmuou maccoi.

TpeHus. Cuiia CONpOTUBIICHUS IIPU ABUYKEHUH TeJla B AKHJIKOCTU HJIU Ta3e. Cuna TsKecTu. 3asucumocms yckopeHusi c60600H020 NAOEHUs. OM GblCOMbL
[TocTynarenbHOE U BpalareabHOE ABMKEHNE aDCOJIIOTHO TBEPAOTO TEA. HAO NOBEPXHOCMbIO NIAHEMbl U OM 2e02paguyeckoll wupomsl. JJeudicenue
MOMEHT cUJIbl OTHOCUTENIBHO OcH BpatieHus. [linedo cunbl. Yenosus HebecHblx men u ux cnymuukos. 3akonvl Kennepa. IlepBas xocmuueckas
paBHOBeECHsI TBEPAOIO Tea. CKOpPOCTb.
Texnuueckue ycmpoucmea u npakmuyeckoe npumenenue: TOAIMUITHUKY, Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec mena, oOsuocywezocsa c
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHHKOB. yckopenuem.
lemoncmpayuu Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUs CKOJIBKEHMSI M CHJIa TPEHUS TIOKOSL.
1. SIBnenue nuepuuy. Koadpduumenr Ttpenusa. Cuna CONpOTUBICHMS IPU JBUKEHUM Tella B
2. CpaBHeHHE Macc, B3aUMO/ICHCTBYIOIINX TeJl. DKUJIKOCTH WJIM Tasze, €€ 3a8UCUMOCMb Om CKOPOCMU OMHOCUMENbHO20
3. Bropoii 3axon HeroToHa. 0BUIICEHUS.
4. 3mepeHue cui. [asnenue. I uopocmamuueckoe oaenenue. Cuna Apxumeoa.
5. CnoxeHue cui. Texnuueckue ycmpoucmea u mexHoIo2uYecKue npoyeccvl: TOAIINITHUKH,
6. 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT JIe(hOPMAITHH. TIBUKEHHNE UCKYCCTBEHHBIX CITYTHHKOB.
7. HeBecomocTh. Bec Tena mpu yckopeHHOM NoabEéMe M MaJICHUU. lemoncmpayuu
8. CpaBHEHHUE CHIT TPEHUS TTOKOSI, KAYCHHS ¥ CKOJIBKECHUSI. Habniooenue 0gudicenus meil 6 UHEPYUANbHBIX U HEUHEPYUATbHBIX CUCTEMAX
9. YcnoBus paBHOBecHs TBEPIOTo Tesia. Buibl paBHOBECHSI. omcuéma.
Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomuol [ [punyun omHocumenbHoOCmu.
1. 3yuenue aBr>xeHHs OpycKa 10 HaKJIOHHOU TJIOCKOCTH. Kauenue 08yx yunuHopoe unu wapos pasHou Maccol ¢ 00UHAKOBLIM YCKOPEHUEM
VccnenoBanye 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOUIUX B MPYXHHE U OMHOCUMENbHO HeUHEPYUATILHOU CUCEMbL OMCUEMA.
pPE3NHOBOM 00paslie, OT UX Jedopmaluu. Cpasnenue pasnooeiicmeyroujeti NPULONCEHHbIX K MeLy CUNl C Npou3sedeHuem

I/ICCHG,Z[OBaHI/Ie yCJIOBI/Iﬁ paBHOBCCHUA TBépI[OFO TCJIa, UMEIOINETO OCh BPAICHUS. pMACCHL meld Ha e2o YCKOPEHUE 6 uHepb;uaﬂbHOIZ cucmeme omcuéma




Pagerncmeocu, 603HUKAIOWUX 6 pe3)yibmame 83aumooericmeus men. Mzmepenue
Macce no 3aumooeticmauro.

Hegecomocme.

Bec Tena npu yCKOpEeHHOM NMOABEME U MaICHUU.

[[enmpobedxchbie Mexanusmbl.

CpaBHeHHE CUJI TPEHUS MTOKOS, KAYSHUSI U CKOJIbKECHUS.

Yuenuueckuit rxkcnepumenm, nabopamopmuvie pabomvl, NPAKMUKYM
W3mepenre paBHONEHCTBYIONIECH CHJI MPHU JABMKCHUHM OpycKa MO HAKJIOHHOW
[IOCKOCTH.

[ Iposepka cunomesvl 0 HE3ABUCUMOCMU BPEMEHU OBUNCEHUS OPYCKA NO
HAKJIOHHOU NJIOCKOCMU HA 3A0AHHOe PACCMOAHUE ON €20 MACCHL.
VccnenoBanue 3aBUCMMOCTU CHJI YIPYTOCTH, BOSHUKAIOUIMX B MPYKUHE U
pE3UHOBOM 00pa3slie, OT uX AcPOpPMAIIHH.

3yueHue 08udicenuss cucmemsl mei, C6A3aHHbIX HUMbIO, NePEeKUHYMOl Yepe3
1éeKkuil O10K.

H3mepenue koagpuyuenma mpenus no eeruyune y2n068020 Kodghguyuenma

sasucumocmu F (N).

mp
Hccnedosanue 0sudicenuss Opycka no HAKIOHHOU NIOCKOCHU C NePeMeHHbIM
K02 puyuenmom mpenus.

H3yuenue 0sudiceHus epy3a Ha 6ALy ¢ MPeHUeM.

Tema 3 Craruka TBepaoro Tena (5 gacos)

AOcomtoTHO TBEpHoe Teno. IlocTymarenbHoe M BpallarelibHOE JBH)KEHUE
TBEpPOro Tesna. MOMEHT CHUJIbl OTHOCUTEIBHO OCH BpauieHus. Ilinedo cuibl.
Cnoxenue cuil, NPWIOKEHHBIX K TBEpHomy Temy. LleHTp Tspkectu Tena.
YcnoBus  paBHOBECHS TBEPAOrO Tena. YCTOMYMBOE, HEYCTOMYMBOE,
0e3pa3IMyHOe PaBHOBECHE.

Texnuueckue ycmpoucmea u MeXHOI02UYeCKUe npoyeccol: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pelIETYaTble KOHCTPYKIUH.

Vlemoncmpayuu

'YciioBus paBHOBecus. Busl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnsvie pabomul, npakmuKkym
VccnenoBanue ycioBUil paBHOBECHUS TBEPIOTO TeENa, UMEIOLIETO OCh
BpallleHUsI.

KoHcTpynpoBaHue KpOHIITEHHOB U PAaCYET CUIT YIIPYTOCTH.




M3ydeHue ycTon4MBOCTH TBEPAOIO TEJIA, UMEIOLIETO IUIONAAb OIOPHI.

Tema 3 3akoHbI cOXpaHeHUs B MexaHHKe (6 4acoB)

Tema 4 .3axkonbl coxpaneHus B Mexanuke (10 gacoB)

Hmnynbc MaTepuaibHON TOYKH (Teja), CHCTEMbl MaTepHAIbHBIX TOUEK.
MMIysibC CHIIBI M1 N3MEHEHHE UMITYJIbCA TEIa.
3aKOH COXPAaHEHUS UMITYJIbca. PeakTUBHOE BUKEHUE.
Pabota cuibl. MOITHOCTh CHJIBI.
Kunernyeckas sHeprus mMarepuajibHON Touku. Teopema 06 H3MEHEHUU
KUHETUYECKOW SHEPTUH.
[TorenuunanbHas sHeprus. [loTeHnanbHas sHeprus ynpyro aepopMiUpoOBaHHOM
npyxusbl. [loTeHnManpHas 3Heprust Teia BOJIU3U MOBEPXHOCTH 3EMIIH.
[loTeHnManbHbIe U HEMOTEHIHANBHBIE CUJIbl. CBA3b paOOTHI HEMOTEHIUATBHBIX
CHJI C U3BMEHEHHEM MEXaHUUECKOM SHEPIruu CUCTEMBI TeJl. 3aKOH COXPAHEHUs
MEXaHUYECKOU SHEPTUH.
YIpyrue v Heynpyrue CTOJIKHOBEHMUS.
Texnuueckue ycmporicmea u npakmuieckoe npumeHenue. BOGOMET, KONED,
[PYKUHHBII UCTOJIET, IBUKEHUE PAKET.
/lemoncmpayuu
1. 3akoH coxpaHeHHs UMITyJIbCa.
2. PeakTUBHOE JIBH)KEHUE.
3. [lepexon moTeHIMATBHON YHEPTHH B KHHETHYECKYIO U 00paTHO.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomot
1. MH3yuyeHue aOCONIOTHO HEYNIPYTOTo yAapa ¢ HOMOLIbIO JBYX
OJIMHAKOBBIX HUTSHBIX MasATHHUKOB.
2. MHccnenoBanue cBA3M pabOThI CUIIbI C N3MEHEHHEM MEXaHUYECKOU
SHEPTHH TeJla Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

VMItysibc MaTepUalIbHON TOYKH, CUCTEMBI MAaTepUAIIbHBIX TOUEK. [{enmp
(wacc cucmemvl mamepuanvusix moyek. Teopema o 08udICeHUU YeHMpPa
nacc.

WMItynibe CUiIbl 1 I3MEHEHHUE UMITYJIbCA Teja. 3aKOH COXPaHEHUs

MMITYJIbCa.

PeakTuBHOE IBUKECHUE.

(Momenm umnynvca mamepuanvHou mouku. Ilpedcmasnenue o coxpanenuu
(MoMeHma UMnyibca 6 YeHmpaabHbiX NOJIAX.

Pabora cuiibl Ha MaJlOM U Ha KOHEYHOM IepeMeleHuu. I paguueckoe
npeocmasnenue pabomvl cuivl. MOIHOCTH CUJIBI.

Kunernyeckas sHeprus MarepuaibHOU ToUKU. Teopema 006 n3MEeHEHU N
KUHETUYECKOW SHEPTUHM MaTepUAIIbHON TOYKH.

[loTeHmanbHble U HENOTEHUAIbHBIE CUIIbL. [lomenyuanvhas suepausi.

[ lomenyuanvhas snepausi ynpy2o 0epopmupo8anHou NPYHCUHBL.

[ lomenyuanvras suepausi meia 8 0OHOPOOHOM 2PABUMAYUOHHOM NoJle.

[ lomenyuanvhas sHepaus mena 8 2pasumayuoHHoM noie 00OHOPOOHO20 Wapa
(6nympu u 8He wapa). Bmopas xocmuyeckas ckopocmo. Tpemus kocmuueckas
CcKOpoCmb.

CBsi3p  pabOThl HEMOTEHIMANBHBIX CHUJ C H3MEHEHHEM MEXaHHYECKOU
DHEPTUM CHUCTEMBl TeJl. 3aKOH COXPAaHECHUS MEXAaHWYECKOW DSHEprumu.
Ynpyaue u neynpyaue cmonxknosenus.

Vpasnenue Bepuynnu 0ns uoeanvbHol HUOKOCMU KAK Cle0Cmeue 3aKoHd
COXPAHEHUsL MEXAHUYECKOU IHEP2ULL.

Texnuueckue ycmpoucmea u mexHoI02UdecKue npoyeccol: IBUKEHUE PaKeT,
BOJIOMET, KOTIEP, MPY>KUHHBIN MHUCTOINET, 2UPOCKON, ueypHoe KamaHue Ha
KOHbKAX.

Vlemoncmpayuu

3aKkoH COXpaHeHMsI uMmIyabca. PeaktuBHOe nBUXKEHUE. M3mepenue
(MowHoCMU CUb.

H3menenue snepeuu mena npu cosepuienu pabomul.

B3anMHBIE ITpeBpallleHUs] KUHETHYECKOW M MOTEHIIMAJIBHONW 3HEPrUil MpH
NEeNCTBUM Ha TEJIO CUJIbI TSKECTU U CUJibl yrpyroctu. CoxpaneHue
DHepauu npu c60000HOM NAOEHUU.




Yuenuueckuit sxkcnepumenm, nabopamopnsie padomol, RPAKMUKYM
1. Uzmepenue umnynvca mena no mopmo3HOMY NYNIU.
2. H3mepenue cunvl msazu, CKOpocmu MOOenu 21eKmpoMoOUs u
MOWHOCMU CUTbL MASU.
3. CpasHeHue usmeneHuss UMNYIbCA Meid ¢ UMRYIbCOM CUbL.
4. Hccnedosanue coxpaneHuss UMnyIbCca npu ynpy2om 63aumooeticmeuu.
5. Usmepenue kunemuyeckoil sHepeuu meia no mopmo3HOMY nymi.
6. Cpasuenue usmenenus NOMEHYUATbHOU IHEPSUL NPYICUHBL C
Ppabomoii cunbl mpeHusi.
7. Onpeodenenue pabomul Cuibl MpeHUs NPU OBUNCEHUU Meld HO
HAKJIOHHOU NJIOCKOCHILL.

Paznen 3. MonekyssipHas pusuka u TepmoanHamMuka (24 yaca)

Paznen 3. MonekyssipHas ¢pusuka u repmonuHaMuka (49 yacon)

Tema 1. OCHOBBI MOJICKYJISIPHO-KHHETHYECKO# Teopuu (9 yacos)

Tema 1.1 OcHOBBI MOJIEKYIIIpHO-KHHETHYecKol Teopuu (15 yacoB)

OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU U MX OIBITHOE
ob0ocHoBaHue. bpoyHoBckoe nBuxenue. Juddysusa. Xapakrep ABHKEHUS U
B3aMMOJCHCTBUS YaCTHUIl BelecTBa. Moiel CTpOCHUs Ta30B, KUJIKOCTEH U
TBEP/BIX TEJI U OOBSCHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THUX MOJIEJIEH.
Macca u pa3mepsl Monekyn. Koanuectso Bemectsa. [loctosHHas ABoraapo.
TemtoBoe paBHoBecue. Temmneparypa u e€ usmepenue. llkamna temmneparyp
[lenbcus. Moaens naeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKON TEOPUH UICATIbHOTO ra3a. AOCOIIOTHAs TEMIIeparypa Kak Mepa
CpeIHEN KHHETUYECKOM YHEPTUHU TETUIOBOTO JBUKEHUS YaCTHII ras3a.
[[Ixana temneparyp KenbBuHa. ['a30BbIe 3aK0HBI. YpaBHEeHHEe Menpaene-
eBa—Kuaneiipona. 3akoH /lansrona. M3onporeccs! B uaeanbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. | paduueckoe nmpeacTaBieHne
U30IIPOLIECCOB: N30TEPMa, H30X0pa, n300apa.
Texnuueckue ycmpoticmea u npaxkmuyeckoe npumereHue: TepMOMETP,
OGapomerp.
/lemoncmpayuu

1. OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOEHHE BEIIECTBa, OTO-

rpaduu MOJIEKYJI OPTaHUYECKUX COEIUHEHHH.

2. OnbITH 10 MUY KUAKOCTEH U Ta30B.

3. Mogens OpOyHOBCKOTO JIBUKCHUS.

4. Mopnenb onbiTa LlTepHa.

OcHOBHbBIE MONOKEHUS MOJIEKYsIpHO-KuHeTH4eckoit Teopun (MKT), nx
onbITHOE 0O00cHOBanHue. uddysus. bBpoyHoBckoe nBmkeHHE. XapakTep
NBUKEHUA U B3aUMOJAECHCTBUS YacTUL BellecTBa. MoJenu CTpOeHus ra3os,
PKUAKOCTEH M TBEPABIX Te U 00BsICHEHHE CBOICTB BellleCTBAa HA OCHOBE

ATUX Mojelnei. Macca u pa3Mmepsl Mosiekyn (atoMoB). KonmnuecTBo

BemectBa. [locrostHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u cnocoObl e€ n3mepenus. [lkana
teMrieparyp Llenscus.

Mopens uneansnoro raza B MKT: yacTuisl raza 1BMKyTCs XaOTUUECKH U

HE B3aWMOJIEHCTBYIOT JAPYT C IPYTOM.

["a30BbIe 3aK0HBI. YpaBHeHHEe MeHneneesa—KilanelpoHa.

AbcomoTHas Temreparypa (mkana remneparyp Kenbsuna). 3akon JlanbToHa.
W3omporieccel B uAeanbHOM I'a3e ¢ TOCTOSHHBIM KOJTMYECTBOM BEILIECTBA.
['papuueckoe mpencraBiIeHe U30MPOLECCOB: H30TEPMA, U30X0Pa, U30-

Oapa.

CBsi3p  MEXIy JaBJIC€HHEM M CpPeAHEH KHHETUYECKOW  DSHeprueu
MOCTYIATEIbHOTO TEMJIOBOTO JIBUXKEHUSI MOJIEKYI UI€aJIbHOTO ra3a (OCHOBHOE
ypaBHeHre MKT uzneansHoro rasa).

Ces13b abcontomHol memnepantypbt MepmoOUHAMUYECKOU CUCIEMbL CO CPeO-Hell
KUHemu4eckou dHepauell NOCMynameiibHO20 menio8020 08UNCEHUsL €€




5. OnbIThl, 1OKA3BIBAIOLIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICICTBUS.
6. Monenb, HIUTIOCTPUPYIOIIAs IPUPOY NABJICHHUS ra3a Ha CTEHKU COCY/Ia.
7. OnbIThl, WUTIOCTPUPYIOILIUE YPABHEHHUE COCTOSIHUS /I€aJIbHOTO T'a3a,
U30-IIPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopnuie padomut
1.  Ompenenenue Macchl BO3/lyXa B KJIACCHOM KOMHATE Ha OCHOBE
M3MEpPEeHU 00bEMa KOMHATHI, IABJICHUS U TEMIIEPaTyphl BO3/1yXa B HEMl.
2. HccnenoBanue 3aBUCHMOCTH MEXKTY MApaMeTPaMU COCTOSTHHS
pa3pexKEHHOTO rasa.

yacmuy.
TexHuueckue ycmpoticmea u mexHono2uuecKue npoyeccyl. TEPMOMETD,
0apoMeTp, noryyeHue HaHOMamepuaios.

Vlemoncmpayuu

Mozenu IBUKEHHS YaCTHI] BEIIECTBA.

Mozens OpOYHOBCKOTO JTBUKCHHSL.

Buoeoponuk ¢ 3anucvio peaibHo2o 6POYHOBCKO20 OBUINCEHUSL.
Jluddy3ust KUAKOCTEH.

Mopnenb onbita LlTepHa.

[IpuTsxeHHE MOJIEKYIL.

Mozenu KpUCTaNInYeCKUX PelIEToK.

Habmronenue u iccne0BaHuE U30MPOIIECCOB.

Yuenuueckuit 3xcnepumenm, nabopamopmuvie padomui,
Hccnedosanue npoyecca ycmanosleHUs mMenjio8o20 pasHO8ecuUs
menyiooomene mexcdy 2opsadell U X0100HOU B000.

H3yuenue usomepmuyeckozo npoyecca (pekomeH008aHo UCNONb308AHUE
yugpposoii 1abopamopuu).

H3yuenue usoxoprozo npoyecca. M3yuenue uzobaproco npoyecca.

I Iposepka ypasHenus cocmosiHus.

nPaKmMuKym
npu

Tema 2. OcHoBbl TepmoguHamuku (10 gacos)

Tema 2. TepmoauHamuka. Tersiobie MarmHbl (20 4acoB)

TepMmoguHamuyeckas cucteMa. BHYTpeHHSS SJHEPT U TEPMOAMHAMHUYECKON
CHUCTEMBI U CIIOCO0BI €€ n3MeHeHus. KommyuecTBo TermioTsl 1 padoTa.
BHyTpeHHss 23HEPrUsa OHOATOMHOTO UAEAJIbHOIO ra3a. Buasl Teronepenayun:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Iy4eHUE. YIelIbHas TEIIIOEMKOCTh
BeliecTBa. KonuecTBo TEMI0TH IpH TEIUIONEpeIaye.

[lonsatue 00 amgmabatHOM mporiecce. llepBeIii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHre TEepBOrO  3aKOHA TEPMOJMHAMUKM K  HM30IpPOLECCaM.
['padmueckast uHTEpIIpETaIIs padOTHI Ta3a.

Bropoii 3akoH TepMoarHaMuKi. HeoOpaTuMOCTh MPOIEecCOB B MPUPOIE.
TeruoBbie MarmuHbL. [ [puHITUIBL AeCTBUA TETUIOBBIX MamuH. [IpeobpazoBanus
SHepruu B TerioBbix MammnHax. KITJ] remoBoit mammssl. [{ukn Kapho u ero
KII. Dxomornueckue mpooaeMbl TETUIOIHEPTETUKH.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue. ABUraTellb
BHYTPEHHETO CTOpaHMsl, ObITOBON XOJIOAMIBHHUK, KOHIUIIUOHED.
/lemoncmpayuu

Tepmoounamuueckas (T]) cucmema. 3aoanue snewinux ycaosuti s T/]
cucmemvl. Bnewnue u snympennue napamempsi. Ilapamempor T/ cucmemol
KaK cpeoHue 3HAYeHUs 8eTUYUH, ONUCBIBAIOWUX e€ COCTNOSHUE HA
MUKPOCKONUYECKOM YPOBHeE.

Hynegoe nauano mepmoounamuxu. Camonpoussonvras peraxcayus T/]
cucmemul K menio8omy pasHoBecUio.

Mopnenp wuIeanbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHUH:
ypaBHeHHe MenneneeBa—Kilaneiipona u BbIpakeHUE Uil BHYTpEHHEH
DHEPTUU. YCJIOBUS TPUMEHHMOCTH JTOH MOIENH: HU3Kas KOHI[CHTPAIHs
JaCTHI], BbI-COKHE TeMIleparypbl. BelpakeHue Ui BHYTpPEHHEH SHEpruu
OTHOATOMHOTO HJCaJbHOTO Taza. Keasucmamuueckue u Hecmamuyeckue
npoyeccul.

OneMeHTapHas paboTa B TepMOIMHAMKKe. Brruncnenue paboTsl o rpaduky
rpouecca Ha p V-auarpamme.

Terutonepenava kak crocod u3MeHeHus BHyTpeHHel snepruu TJI cuctemsl




1. M3MeHeHre BHYTPEHHEH SHEPTUH Tejla IPU COBEPILICHUH PAOOTHI:
BBUIET NPOOKU U3 OYTHUIKH MO/ ACHCTBUEM CHKAaTOrO BO3/lyXa, HarpeBaHUE
a¢upa BIATYHHOI TpyOKe myTéM TpeHHs (BUACOAEMOHCTPALIHS).
2. N3meHeHue BHyTpEeHHEH dHEPTUH (TeMIIEpaTyphl) Teja Mpu
TEIUIO-TIepe-aade.
3. OnbIT 110 aMabaTHOMY PaCIIMPEHHIO BO3ayXa (OIBIT C
BO3/IYILIHBIM OT'-HUBOM).
4, Mogaenu napoBoit TypOUHBI, ABUTaTelsl BHYyTPEHHETO CrOpaHus,
peak-TUB-HOTO ABUTATEs.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot

1. smepeHnue yaenbHON TEIIOEMKOCTH.

6e3 coBepieHus paboTbl. KoHBEK1IMS, TEIUIONPOBOAHOCTD, U3Ty4YEHHE.
KonuuecTBo Temnorsl. TemnoéMKocTs Tena. Yoenvuas u monrapHuasn
menyioémkocmu seujecmaa. Ypasnenue Maiiepa. YienbHas TEIJIOTa CTOPaHUs
ToruMBa. PacuéT konnyecTBa TEIIOTH Npu Termonepenade. [lonsarue o0
anunabatHoM nporuecce. [1epBblil 3aK0oH TepMOIUHAMUKY. BHYTpeHHss
pHeprusi. KonnyecTBo TEmIOTh ¥ paboTa Kak Mepbl U3MEHEHUS! BHYTPEHHEH
sHepruun T/ cucremsl.
BTopoii 3aK0H TepMOIMHAMUKH JJI1 PABHOBECHBIX MPOIIECCOB: YepE3
3aJJaHHOE paBHOBECHOE cocTosiHUE T/ cucTemMbl IPOXOIUT €TMHCTBEHHAS
aguabara. AGcooTHas Temreparypa. Bropoit 3aKoH TepMOIMHAMUKY IS
HEPaBHOBECHBIX MPOIIECCOB: HEBO3MOXKHO MepeAaTh TEIIOTY OT Oosee
XOJIOIHOTO Tena K OoJee Harperomy 6e3 komnerncamnuu (Knaysuyc).
HeoOparuMocTh NpUpOAHBIX MpolieccoB. [IpuHIUIIBI NEHCTBUS TETLTOBBIX
MaIlVH.
KIIA. Makcumansnoe 3Hauenune KIIJI. [ukn KapHo. Dkonornyeckue
aCIeKThl UCIOJIb30BaHUS TEIUIOBBIX ABUrareneil. TerioBoe 3arpsi3HeHue
OKpPY>KaloIlel Cpebl.
Texnuueckue ycmpouicmea u mexHoio2uieckue npoyeccsl: XOIOoIuIbHIK,
KOHJIMIIMOHEP, TU3ETIbHBIA U KapOIOpaTOPHBIN ABUTATENH, nAposas mypouna,
noyYyeHUue C8ePXHUZKUX meMnepamyp, Ymuiu3ayus «meniogulxy omxo008 ¢
UCNONb308aAHUEM
Mensi068020 HACOCA, YIMUTU3AYUSL OUOOP2AHUYECKO20 MONIUBA 0I5 8bIPAOOMKU
«mennosouy u snexkmposnepeuu. /lemoncmpayuu

1. 3MeHeHue TemnepaTypsl Ipu aAnadaTHueCcKOM PaCIIUPEHUU.

2. Bo3nymrHoe OrHUBO.

3. CpaBHeHUE yAENbHBIX TETIOEMKOCTEN BEIIECTB.

4. CiocoObl NU3MEHEHUS BHYTPEHHEH SHepIrUu.

5. UccnenoBanue annabaTHoTo Mporecca.

6. Komnsromephwvie Mooenu menyoguix 0gueameinel.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut, npaKkmukym

1. 3MmepeHue ynenbHON TEIIOEMKOCTH.

2. Uccneoosanue npoyecca ocmui8anus eeujecmaa.

3. Uccnedosarnue aduabammnoeo npoyecca.

4. U3yuenue 83aumMoCea3U IHEP2UU MEHCMONEKVIISIPHO20 63AUMOOEUCBUS]
1 memnepamypbl KUNEHUsL HCUOKOCMELL.

Tema 3. Arperarnbie coctosiHus BeecTBa. DazoBbie mepexosl (5 yacoB)

Tema 3. ArperatHbie coctostHus BelecTBa. @a3oBbie nepexob (14 yacos)




[TapooOpazoBanue u KoHAeHcanus. Mcnapenue u kuneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BIXXHOCTh BO3AyXa. HachlleHHblil nap. YienbHas Teminora
napooOpa3zoBaHusl. 3aBUCHMOCTH TEMIIEPaTyphbl KUIIEHUS OT JaBJICHHSL.
Teépnoe Teno. Kpucrammueckue u amopdHbie Tea. AHU30TPOIHS CBOMCTB
kpuctaioB. JKunkue kpucrauisl. CoBpeMeHHblEe MaTepuaisl. [lnaBnenue u
KpUCTAJIU3alus. YellbHas TeruoTa miasienus. Cyonumanus.
YpaBHEHHE TEIIOBOTO OaaHca.
Texnuueckue ycmpoiicmea u npakmuueckoe npumMeHeHue. TATPOMETP U
[ICUXPOMETP, KaJJOPUMETP, TEXHOJIOTUH [TOJTyUYEHUSI COBPEMEHHBIX
MaTepuayioB, B TOM YKCJIe HAHOMATEPUAaIOB, U HAHOTEXHOJIOTHH.
/lemoncmpayuu

1. CgoiicTBa HACHIIICHHBIX TTAPOB.

2. Kunenue npu NOHWKEHHOM JIaBJICHUH.

3. CriocoObl U3MepeHus BIaXKHOCTH.

4. Habnronenue HarpeBaHus ¥ IJIaBJIEHNS KPUCTAJUIMUECKOTO BEIIECTBA.

5. JleMoHCTpanusi KpUCTaJUIOB.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot
1. U3smepenue 0THOCHUTENBHOMN BIIAXKHOCTH BO3yXa.

[TapooGpa3oBanue u koHAeHCaIws. McnapeHue u kuneHue. YueiabHas TeryioTa
napooOpazoBaHusl.

HacplileHHbie 1 HeHachIleHHbIE Maphl. KauecTBeHHas 3aBUCHUMOCTh
MJIOTHOCTHU Y JABJICHUS HACBIIIEHHOTO Iapa OT TeMIIEpaTyphl, UX
HE3aBHUCUMOCTh OT 00bEMa HACKHIILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphl
KUIICHUS OT JABJICHUS B KUJKOCTH.

BnaxkxHocTs Bo3yxa. AOCONIIOTHAS U OTHOCUTEIbHAS BIAXHOCTh. TBEpIOE
teno. Kpucramnmaeckue u amopdHbie Tena. AHU30TPOTHS CBOHCTB
KkpucTasuioB. [Inapnenue u KpucrayuM3anus. YienbHas TeIuioTa IiaBieHusl.
CyOnumarusi.

lechopmayuu meépoozo mena. Pacmsoicenue u cocamue. Cosue. Mooyno
FOnea. Ilpeoen ynpyeux oeghopmayuii.

Tennosoe pacuupenue sHcuoxocmeri u meépovix mei, 06vEMHOE U

unetinoe pacuupenue. AH2apMOHU3M Menio8ulx Ko1ebanuti 4acmuy
6eljecmea KaxK NPUYUHA Menio8o20 pacuiupenus mei (Ha KayecmeenHom
yposHe).

[ Ipeobpazosanue snepeuu 8 hazosvix nepexooax. YpasHenue meniogo2o
bananca.

[losepxHocmHoe Hamsicenue. Kosgppuyuenm NOBEPXHOCMHO20
namsaxcenus.. Kanunnsapueie saenenus. [lasnenue noo  UCKPUBNEHHOU
nosepxHocmoio sHcuoxocmu. Popmyna Jlannaca.

TexHuueckue ycmpouicmea u mexHonro2uiecKue npoyeccyl. KUJIKIUe KpUCTAIIBL,
COBpPEMEHHBIE MaTepHaIIbI.

Vlemoncmpayuu

TemoBoe paciupenue. CBOMCTBa HACHIIIIEHHBIX TapoB. Kunenue.

Kurnenve npu mOHM>KEHHOM J1aBIICHUH.

H3mepenue cunvl nosepxHocmHno20 namsiceHus. Onvimul ¢ MblIbHbIMU
NIEHKAMU.

Cmayueanue. Kanunnapnvie aenenus. Mooenu HeHbI0MOHOBCKOU HCUOKOCTU.
CriocoObl U3MepeHus BIaKHOCTH. VccieqoBaHne HarpeBaHUs U IUIABICHUS
KPUCTAJTTHYECKOTO BEIECTBA.

Buowvl oegpopmayuii. Habnooenue manvix depopmayuii. Yuenuueckuii
IKCnepumenm, nabdopamophnvie padomel, npaxmukym Hzyuenue
3aKoHOMEpHOCImEl UChAPEHUS HCUOKOCHEI.

U3mepenue yoenvHoll meniomol niasieHus ivoa. Hzyuenue ceoticms
HACHILYEHHBIX NAPO8.




W3mepenne abCoTIOTHOM BIYKHOCTH BO3/IyXa U OIIEHKA MacChl TapoB B
MOMEIIICHUY.

H3mepenue koaghpuyuenma nogepxHoCmHO20 HAMANCEHUSL.
Usmepenue mooyns FOnea. Hccneoosanue 3aeucumocmu oepopmayuu
pesunosoco obpasya om npunroNCeHHOU K HeMy CUbL.

Paznen 4. DnekrpoauHamuka (22 yaca)

Pasnen 4. Dnekrpoaunamuka (54 yaca)

Temal. Daexrpocraruka (10 gyacos)

Tema. 1. Daekrpuueckoe moe (24 yaca)

DneKkTpu3alus Tejl. OJIEeKTpUYecKuil 3apsa. JBa BHIa 3IIEKTPUUECKUX
3apanoB. [IpoBOOHWKHM, JAMAIEKTPUKUM W IOJYHPOBOJHUKH. 3aKOH
COXpaHEHUs NIEKTPUUECKOIO 3apsaa.
B3anmopneiictBue 3apsaaoB. 3akoH Kymona. ToueuHbli 35ieKTpUUecKuil 3apsi.
DnexTpuueckoe nosue. Hanpspk€HHOCTH anexkTpudeckoro nosst. [lpunnun
CYNEPIO3UILINH JEKTPUUYECKUX Toiel. JInHuM Hanpsk€EHHOCTH
DIIEKTPUYECKOTO TOJIA.
PaGota cui anexTpocrarudeckoro nois. [lorenmuan. Pa3nocts moTeHnnanios.
[IpOBOIHUKY U TUAIEKTPUKH B AIEKTPOCTATUUECKOM T10JIe. J(ManeKkTpudeckas
[IPOHULIAEMOCTb.
OnexkrpoéMkocTb. Konnencarop. DneKkTpoEMKOCTh IIIOCKOT0 KOHEHCATOPA.
OHeprus 3apsHKEHHOI0 KOHIEHCaTopa.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: SIEKTPOCKOIL,
JIIEKTPOMETP, IEKTPOCTATHUECKAs 3alUTa, 3a3€MIIEHUE IEKTPONPUOOPOB,
KOHJICHCATOP, KOMMPOBAJIBHBIN almapar, CTPyHHbIN IIPUHTEP.
lemoncmpayuu

1. YeTpoiicTBO M PUHLIKIT I€HCTBUS 3IEKTPOMETPA.

2. B3anMmojeiicTBre Ha3IEeKTPU30BAHHBIX TeEII.

3. DIeKTpUUECcKOe MoJIe 3apsKEHHBIX TeJl.

4. IIpoBOAHUKH B 3JIEKTPOCTATHUYECKOM TOJIE.

5. DnekTpocraTuyecKas 3aIiuTa.

6. JIMPIIEKTPHUKH B AJIEKTPOCTATUICCKOM TIOJIE.

7.  3aBHCHUMOCTBH JEKTPOEMKOCTH TUIOCKOTO KOHJIEHCAaTOpa OT

IJIOLIAU TUIACTUH, PACCTOSHUS MEXAY HUMH U JUDIIEKTPUYECKON

IIPOHMIIAEMOCTH.

8. DHeprus 3apsuKEHHOT0 KOHIEHCaTopa.
Yuenuueckuii sxcnepumenm, nadbopamopnwie pabomaol
1. Usmepenue 3eKTpoEMKOCTH KOHACHCATOPA.

OneKkTpu3alusi Tel U e€ MposBICHUs. DJeKTpudeckuil 3apsa. [IBa Buaa
PIIEKTPUYECKUX 3apsiioB. [IpOBOAHUKH, NUAIEKTPUKH U MOIYNPOBOJHUKH.
DJIEMEHTAPHBIN ANEKTPUUCCKUN 3apsA]l. 3aKOH COXpPaHEHUs JIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsaoB. Toueunsie 3apsaabl. 3akoH Kynona. Dnexkrpuyeckoe
none. Ero pelictBue Ha  dneKkTpuueckue  3apsaapl.  Hanpsok€HHOCTH
priekTpuueckoro  nonst.  [lpoGueiid  3apsa.  JluHuM — HanpsbKEHHOCTH
RIIEKTPUYECKOTO 1oJist. OJHOPOAHOE AEKTPUUECKOE TOJIE.

[ToTeHIMaIbHOCTh JIEKTPOCTATUUECKOTO MoJsl. Pa3HOCTh MOTEHIIMAIOB U
HarnpsokeHue. [loTeHnmanpHas >HEprus 3apsga B JJEKTPOCTATHYECKOM
nosie. [loTeHnman anexkrpocrarnueckoro noss. Cesi3b HANPSHKEHHOCTH

MoJII W PA3HOCTU TMOTCHIIMATIOB [UJISl DJIEKTPOCTATUYECKOro Mo  (Kak
OJTHOPOAHOTO, TaK U HEOJHOPOHOTO).

[IpuHUUI Cynepno3uLny 3JEKTPUUECKHUX TOJIEH.

[lone moueunoco 3apsada. Illone paenomepno 3apsscennou cgepol. llong
[pasHomepHo 3apsscennozo no 0owvémy wapa. Ilone pasHomepHo 3apsdiceHHOU
beckoneunou niockocmu. KapmuHul TuHUL HANPAHCEHHOCMU SMUX NOJLEl

U DKEUNOMEHYUATLHBIX NOBEPXHOCTIELL.

[IpoBOIHUKH B AJIEKTPOCTATUYECKOM TIOJIE. YCIIOBUE PABHOBECHS 3apsIOB.

I[I/IBJ'IGKTPI/IKI/I B AJICKTPOCTATUYCCKOM II0JIC. I[I/ISJICKTpI/I‘-ICCKaﬂ
IMPOHUIIACMOCTb BCIICCTBA.
KOHI[CHC&TOP. 3J'ICKTp0éMKOCTB KOHACHCATopa. QHCKTPOéMKOCTB IIJIOCKOIO)

KOHJIeHCaTopa.

[lapannenvHoe coedunenue KoHoeHcamopos. [locnedosamenvhoe coeouneHue
KOHOeHCcamopos. JHEPrusl 3apsKEHHOTO KOHJIEHCaTopa.

J[guoicerue 3apadceHHOol 4acmuybl 8 OOHOPOOHOM DIEeKMPU4ecKoM noJe.
Texnuueckue ycmpouicmeéa U mMeXHONIO02UYeCKUe Npoyeccvl. SIIEKTPOCKOII,

QJICKTPO-MCTP, SJICKTPOCTATUUCCKAA 3alllUTa, 3a3CMJICHUC 3HCKTpOHpH60p0B,




KOHJICHCATOPEI, 2eHepamop Ban oe [ paaga.

Vlemoncmpayuu

YCTpOICTBO M MPUHITUIT ICUCTBUS SJIEKTPOMETPA. DJIECKTPUIECKOE MOJIe
3apSOKEHHBIX MAPUKOB. DIIEKTPUUECKOE TMOJIE IBYX 3apSKEHHBIX IIACTHH.
(Mooenv snexmpocmamuuecxkozo eenepamopa (Baw oe Ipaaga).
[IpOoBOJHUKH B AJIEKTPUUECKOM I0JI€. DIEKTPOCTATUUECKAs 3alUTa.
Yempotiicmeo u Oeticmeue kondencamopa noCmMosiIHHOU U NepemMeHHOU
EMKOCIU.

3aBUCUMOCTD 3IEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPA OT IUIOIIAIU IIACTHH,
PACCTOSIHHSI MEXTY HUMHU U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3IeKTPUUECKOTO MO 3apsKEHHOTO KOHIEHCaTopa.

3apsoka u pazpsaoka KOHOeHcamopa uepe3 pe3ucmop.

Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomul, npaxmuxkym
Oyenka cun 63aumoO0eticmeusi 3apsadceHHbIX mel.

Habniooenue npespaujeHus sHepeUn 3apsaiceHH020 KOHOEHCamopa 6 IHepeuio
U3YyYeHUsl

cgemoouooa. Hzyuenue npomexkanus moxa  yenu, cooepicauyjeli KOHOeHcamop.
Pacnpeodenenue paznocmu nomeHyuanos (Hanpaxicenus,) npu
nocie008amenbHOM COeOUHEHUU

KoHOeHcamopos. Hlccnedosanue paspsaoa KOHOeHcamopa yepes pe3ucmop.

Tema 2. [TocTosiHHBII AnekTpuUecKuil TOK. Toku B pa3Hbix cpenax (12 yacos)

Tema 2. [TocTosiHHBIN dMEKTpUYeCcKHii TOK (24 vaca)

DNEeKTPUYECKUI TOK. YCIOBHS CyILIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA.
Wcrounuku Toka. Cuna Toka. [locToSHHBIN TOK.

Hanpsioxenue. 3akon Oma J1sl yyacTKa IeTH.

DIIEKTPUYECKOE CONPOTUBIICHUE. YIEIBHOE COIPOTUBIECHUE BEIIECTBA.
[locnenoBarenbHOE, apaieNbHOE, CMEIIAHHOE COEIMHEHHE TPOBOAHUKOB.
PaGora snexTpuueckoro Toka. 3akoH Jlxxoyns—IJlenna. MomHocTh
PIEKTPUYECKOTO TOKA.

OJIC u BHyTpEeHHEE COMTPOTUBIIEHUE NCTOYHUKA TOKA. 3aKOoH OMa J1sl HOJIHOU
(3aMKHYTOI1) AnekTpudeckoii enu. KopoTkoe 3aMbIKaHue.

DNEeKTPOHHAsI MMPOBOJUMOCTh TBEPIBIX METAJIJIOB. 3aBUCHMOCTH
CONPOTUBIIEHUSI METAIJIOB OT TeMmeparypbl. CBEpXIPOBOJUMOCTb.
DNEeKTPpUYECKUil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

Cuna Toka. [TocTossHHBII TOK. YCIOBHS CYHIECTBOBAHUS OCTOSSHHOTO
anekTpudeckoro Toka. Mcrounuku toka. Hanpspkenne U u D1C E. 3akon
OMa aJ1g yyacTka [enu.

DIIEKTPUYECKOE COMMPOTUBIIEHNE. 3aBUCUMOCTh CONTPOTHRIICHHS OTHOPOIHOTO
MPOBOJHUKA OT €T0 JIIMHBI U MJIOIIA 1 TONEPEYHOrO CEYEHUSI.

YrenpHOE COMPOTHBIICHNE BEIIECTBA.

[locnenoBarenbHOE, NapaAJIENbHOE, CMEIIAHHOE COEIMHEHNE POBOTHUKOB.
Pacu€t pa3BeTBIEHHBIX AMEKTPUUECKUX 1ieniel. [Ipasuna Kupxeoga. Pabora
RIIEKTPUYECKOTO ToKa. 3akoH J[xxoyns—IJleHna.

MOUTHOCTD ANIEKTPUYECKOTO TOKA. Tennosas MowjHoCmb, 8vloensemas Ha
pesucmope.

OJIC 1 BHYTpEHHEE COMPOTHBICHHE HCTOYHWKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) 3JIEKTPUUYECKOM 11en. MOITHOCTh HICTOYHUKA TOKA.




[TonynpoBoguuku. CoOCTBEHHAs: M IPUMECHAs TPOBOAMMOCTD
noaynpoBoaHUKoB. CBoiicTBa p—Nn-nepexoza. IlonynpoBoaHuKOBBIE TPUOOPBHI.
DNEKTPUUECKUI TOK B pacTBOpPAX U paciljlaBax JIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS AUCCOLUALMS. DIEKTPOIIU3.
DNEKTpUUECKUM TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSITENBHBIN pa3psia.
Momnnus. [1nasma.
Texnuueckue ycmpoiicmea u npakmuieckoe npumeHexue. aMIepmerp,
BOJITMETP, PEOCTAT, UCTOYHUKH TOKA, SIEKTPOHATpeBaTeNIbHbIE TIPUOOPHI,
JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP COIIPOTUBIICHUS], BAKYyMHBIH
ITMOJ1, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOJHIUKOBBIN THO/,
rajbBaHUKa. [Jemoncmpayuu

1. M3mepeHue cuiibl TOKA U HaNpsKEHUSI.

2. 3aBUCUMOCTb CONPOTUBIICHUS LIMIMHAPUIECKUX TPOBOJHUKOB

OT JUIMHBI, IIJIOIIAH MTOIIEPEYHOI0 CEYEHMS U MaTepuaa.

3. CMenranHo€ COeIMHEHNE IPOBOTHUKOB.

4.  TIpsamoe nzmepenue 3/1C. KopoTkoe 3aMbIKaHNE raJibBAaHUYECKOIO

AJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

5. 3aBUCHUMOCTb CONIPOTUBIICHUS METAJJIOB OT TEMIIEPATYpBHI.

6. IIpoBOAMMOCTH 3JEKTPOIUTOB.
7. HckpoBoi pa3psii 1 MPOBOIUMOCTb BO3IyXa.
8.  OmHOCTOPOHHSS MPOBOTUMOCTH JTHOJA.

Yuenuueckuit sxcnepumenm, nabopamopnuie paoomut
1. V3y4eHune CMEIIaHHOTO COSTUHCHHSI PE3UCTOPOB.
2. N3mepenne D/1C uCTOYHUKA TOKA ¥ €70 BHYTPEHHETO COMPOTHBIICHUSI.
3. HabGmoenue anmekrponmsa.

KopoTkoe 3ambIkaHue.

[KonOoencamop 6 yenu nocmosHHo20 moxa.

Texnuueckue ycmpoticmea u mexHonio2uyecKue npoyeccvl. aMInepmeTp,
BOJIETMETP, PEOCTAT, CYETUUK AIEKTPUUECKON SPHEPTHUH.

Vlemoncmpayuu

V3mepeHne Cuibl TOKa U HalPSKEHUS.

Hccnedosanue 3a8ucumocmu Cuivbl MoKa om HAnpsdceHus 0is pesucmopa,
1aMNnbl HAKATUBAHUS U CBEMOOUOOA.

3aBUCHUMOCTb COITPOTUBIICHHUSI IUITHHIPHYSCKUX TPOBOJHUKOB OT JITHHBI,
[IOMIA/IA TIOTIEPEYHOT0 CEYCHUS U MarepHaia.

Hccnedosanue 3a8ucumocmu Cuibl moka om CoOnpomueienus npu noCMosIHHOM
HANPANCEHUU.

[Tpsmoe uzmepenne DJ[C. KopoTkoe 3aMbIkaHUE ralbBaHHUYECKOTO SIEMEHTa
W OIIEHKA BHYTPEHHETO CONMPOTUBIICHUS. Cnocodwvl coeouneHus uCmo4HuKos8
moka, 3/[C 6amapeil.

Hccnedosanue pasnocmu nomenyuaios mexcoy nouocamu UCmoYHuKa
moxa om Cujibl moxa 8 yenu.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomol, RPAKMUKYM
Hccnedosanue cmeuianHo2o coeOuHeHus pe3ucmopos.

H3mepenue yoenoHo2o conpomusieHus npo8oOHUKOS.

Hccnedosanue 3a8ucumocmu Cuibl MoKa Om HaAnpaxicenust OJis 1amMnbsl
HAKAIUBAHU.

Veenuuenue npedena usmepenus amnepmempa (6onommempa). Iamepenune
3/1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOUHUKA TOKa. Mccnedosanue
3asucumocmu 3/{C eanveanuuecko2o snemeHma om epemenu npu
KOPOMKOM 3aMbIKAHUU.

Hccnedosanue pasnocmu nomeHyuaios mexcoy nomoCcamu UCMmoYHUKA
MOoKa Om Cuibl MOKa 8 yenu.

Hccnedosanue 3a8ucumocmu nOJIE3HOU MOWHOCMU UCOYHUKA MOKA OM
Cubl MoKa.

HaGnronenue snexTponmsa

Tema 3. Toku B pa3HbIx cpenax (6 yacos)

OnexkTpuyeckas IMPOBOAMMOCTb pA3JIUYHBIX BEIECTB.
MPOBOIUMOCTb  TBEPABIX METAJJIOB. 3aBUCHUMOCTH
METAJJIOB OT TeMneparypsl. CBEpXNPOBOAUMOCTb.

OneKTpOoHHas
COITPOTHBIICHHSI




ONeKTpuueckuii TOK B BakyyMme. CBoiCTBa DIEKTPOHHBIX ITYYKOB.
[TomynpoBOAHUKH. CobcTBeHHas u MpUMECHas MIPOBOJIUMOCTH
nosynpoBoaHukoB.  CpoiictBa  p—nN-niepexona.  [lomynmpoBogHUKOBBIE
npuOOpbl.  DJEKTPUYECKUH TOK B JIIEKTPOIUTAX. OJEKTPOIUTHYECKAs
nucconuanys. IeKTpoin3. 3akoHbl Dapajest s AIEKTPOIn3a.
OnexTpuyeckuili Tok B razax. CamMOCTOSATENbHBIM U HECAMOCTOATEIbHBIN
paspsan. PasnuuHble TUIIBI CAMOCTOSATEIBHOTO paspsaa. Monnus. 1lnasma.
Texnuueckue ycmpoicmea U npakmuyeckoe npumeHenue. razopa3psiHble
JaMIIbl, JJEKTPOHHO-ITyYeBasi TPyOKa, MOIYIMPOBOJHUKOBEIE MPUOOPHI:
TMO0J, TPAH3UCTOP, (POTOAMOMA, CBETOIUO[; rajibBaHHKa, papUHUpPOBAHHE
M€/, BBITJIABKA aJTFOMUHUS, SJIEKTPOHHAS] MUKPOCKOIIHSL.

Vlemoncmpayuu

3aBUCHMOCTb COIPOTHBIICHHS METAJUIOB OT Temreparypsl. [IpoBogumMocTh
AIIEKTPOJIUTOB.

3axonwst anekmponuza Papaoes. Ickposoti pa3psao u npogooumMocms 60-0yxd.
CpasHenue npoeooumocmu Memaios u noaynpo8OOHUKOS.

OnHOCTOPOHHSISI IPOBOJUMOCTD JHO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomot, npAaKMUKym
Habmionenue osnexkrponusa. M3aumepenue 3apsada O0OHOBANEHMHO20 UOHA.
Hccnedosanue 3asucumocmu conpomueieHus mepmope3ucmopa om mem-nepa-

mypoi.
CHamue 8onbm-amnepHou Xapakxmepucmuxu ouooq.

OUBNYECKUU [TPAKTUKYM (16 uacos)

Cnocobwi uzmepenus uzuueckux 8elUtUH ¢ UCNONb308AHUEM AHATIO208bIX U
YUDPOBLIX UBMEPUMENbHBIX NPUOOPOE U KOMHLIOMEPHBIX OAMYUKOBLIX CU-
cmem. Abconromuule u OMHOCUMENbHbIE NOZPEUHOCU USMEPEHULl PUUYECKUX
senuyun. Oyenka epanuy noepeuHocmetl.

[IposedeHue KOCBEHHbIX U3MepeHUl, UCCIe008aHUL 3a8UcUMocment Qu3u-
YeCKUx 8eIUYUH, NPOBEPKA NPEOJIONCEHHBIX 2unomes (8b100p u3 pabom,
ONUCAHHBIX 8 MeMAMUYECKUX pasoenax «Yuenuueckuu sKcnepumenm, Jd-
bopamopHvle pabomvi, NPAKMUKYMY).

Pe3seps (2 yaca)

Pe3eps (10 gacoB)




Temarnueckoe mianuposanue 10 kiaacc

ITporpammHOe conepkaHue

Koi1-Bo Pa3nen 1:Hayunble MeToabl No3HaHUA 2/54 Koi-Bo

JacoB Ha 4acoB Ha

6a30BOM yriyoneH

YPOBHE HOM

YpOBHE
1 ®duszuka — Hayka o mpupoje. Hayunbie MeTOIbI TO3HAHUS OKpYXKaroiero Mupa. Poib skciepuMeHTa 1 TEOpUU B IPOIECCE MTO3HAHUS 1
pUPOABL. DKCIIEpUMEHT B (hu3uke. MonennpoBaHue PU3MUECKUX SBICHUH U IPOIIECCOB.
JlemoncTpanuu 1. AHanorossie u HU(pPOBbIE U3MEPUTEIbHBIEC TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.
1 Hayunple runote3sl. PU3NYeCKue 3aKOHBI M TEOPUU. | paHUIBI TPUMEHUMOCTH (PU3NICCKUX 3aKOHOB. 1
[Ipuniun coorBeTcTBUs. Ponmb u Mecto ¢u3uku B (OPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B MPAKTUYECKOU
eITeIbHOCTH JIFOIEH.
Cnocobvl usmepenus gpuzuyeckux eenuuun (aHan0208vle U Yyughposvle 1
uMepumenvHovle NpUOOPLL, KOMNBLIOMEPHBLE OAMYUKOBBLE CUCTHEMDL).
[loepewnocmu usmepenuil puzuyeckux eenudut (aOCoNOmMHas u
OMHOCUMENILHAS).
(Mooenuposanue ¢usuyeckux seneHull u npoyeccog (mamepuanvuasl
MouKa, aOCONIOMHO MBEPO0Ee Melo, UOeAlbHAS HCUOKOCHb, UOeaNbHbll 2a3,
moueyHuwlll 3apsi0).
/labopamopnuas paboma: H3meperue cuivbl moKa u HanpsajceHus 8 yenu 1
NOCMOSIHHO20 MOKA NPU NOMOWU AHATO208bIX U YUPDPOBbIX
UBMEPUMETbHBIX NPUOOPOS.

Tema: Mexanuka  18//354

2.1 Kunemaruka 4/104

1 Mexaandeckoe aBmkeHne. OTHOCUTETFHOCTh MEXaHMIECKOTO

neukeHud. Cucrema orcu€ra. Tpaektopus. [lepemenienue,
CKOpPOCTbH (CpeIHsIsI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTEepUaJIbHON TOUKHU, UX MPOEKLIUH HA OCH

CUCTCMbI KOOPpAWHAT.




CrnoxeHue nepeMeleHui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOIUHEHHOE IBUKCHHE.

['padrku 3aBHCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUS,
[yTH 1 TICPEMEIICHHUS MaTEPHAILHON TOYKH OT BPEMCHH.
CBoOoaHOE IMafiCHHE.

'YckopeHue CBOOOTHOTO MaICHUS.

[susicenue mena, 6pouLleHHO20 NOO Y2IOM K 20PUSOHNTY.

3asucumocms KoOpOuHam, CKOPOCMU U YCKOPEHUsT MAMEPUATbHOU
MoOuKU Om 8pemMeHU U UxX epaguxu

|Peuwienue 3a0au no meme «ﬂeuofceHue meaa, 6p0W€HHOZO noo yenom
K 2OpU30HMY»

KpuBonuneliHoe nBuxKeHUe. /[BHykeHne MaTepruaIbHOW TOUYKH
10 OKPY’>KHOCTH C IIOCTOSIHHOM 110 MOZLYJIK0 CKOPOCTBIO.
YI710Basi CKOpOCTb, JIMHEWHAs: CKOpOCTh. 1leproa u yacrtora
oOparnieHus. LleHTpocTpeMuTenpHOe yCKOpeHue

JlabGoparopnas pabora: M3yueHre HepaBHOMEPHOTO JIBHXKECHUSI
C LIETBI0 OTPEeIeNIeHUs MTHOBEHHOM
CKOpPOCTH.

[ [enmpocmpemumenvroe (HopmanvbHoe), KacamenbHoe
(maHeeHyuanbHoe) U NoIHOe YCKOpeHUue MAmepualbHol mouKu

|Pewienue 3a0au

/labopamopuas paboma: Hccnedosanue 3agucumocmu nepuooa
00paweHUsi KOHUYEeCK020 MASIMHUKA OM €20 Napamempos

2.2 Tunamuka 7/104

2.3 Craruka

[Tpuniun otHocuTenbHOCTH ["anues. [lepBriil 3akoH
Hprorona. MHepumanbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuina. [IpuHnun cynepnosunuu cui. Bropoit
3aKkoH Hpr0TOHA JI71s1 MarepuanbHOM TOUKH. TpeTnii 3aKoH
HproToHa U1t MarepuaabHbIX TOYEK

Heunepyuanvusie cucmemsl omcuéma (onpeoenenue, npumepsi). Bec

meiia, deuofcyu;ezoc;z C YCKOperuem




Craruka (1 u3 4) Cnooicenue cun, npuiod’CeHHvIX K meepoomy meiy.

Craruka (2 uz 4) Llenmp mssicecmu mena.

3akoH BceMupHoro taroreHus. Cuna tsoxectu. [lepBas
KOCMUYECKasi CKOPOCThb

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

IKBUBAIEHMHOCMb 2PABUMAYUOHHOU U UHEPMHOU MACCbl. 3A8UCUMOCTD
ycKopenust c60600H020 nAdeHUst Om 8blCOMbl HAO NOBEPXHOCHIBIO
nianemvl U om 2eocpapuueckoll wupomol. JeusiceHue nebecHvlx mei u
ux cnymunukos. 3axonvl Kennepa.

/lagnenue. I uopocmamuueckoe oasnenue. Cuna Apxumeoa

|Pewenue 3a0ay o meme ((ﬂuHCl.MMKd))

Tpenue. Buapl Tpenust (okosi, CKoJbxeHus, kaueHus). Cuiia
TpeHus. Cyxoe Tpenue. Cuiia TpeHHsI CKOJIbKEHHS U CUJIa
TpeHus nokos. Koadduunenr

TpeHusi. Cusa ConpoTUBIEHUS ITPHU ABMKEHUU TeJa B
YKUJIKOCTH WJIU Ta3e.

[TocTynarensHO€E U BpallaTeIbHOE JBUKEHHE a0COTIOTHO
TBEPAOIO TEJIA.

MOMEHT CUJIbI OTHOCUTENIBHO OCH BpallieHus. [lneuo cuisl.
'YC10BUS paBHOBECHS TBEPIOTO TETA.

(Craruka 3 u3 4) Yemouiuusoe, neycmoiiuugoe, be3paziuymoe
pasnosecue. Jlabopamopuas paboma: Hzmepenue ko3 puyuenma
mpeHust o eluduHe y2n06020 kodgguyuenma 3asucumocmu Fmp(N).

[ Ipakmukym « Uzmepenue pasrooeticmaytoweli Cuil npu 0BUNCEHUU
OpYCKa no HAKIOHHOU NAOCKOCTUY

[ Ipakmuxym « M3mepenue pasrooeticmayroujeli CUl npu OBUNCEHUU
OpYCcKa no HaKIOHHOU NAOCKOCTUY

JIaGoparopHast pabota «VccnenoBanue ycnoBHii paBHOBECHS
TBEPJIOTO TeJIa, UMEIOILEr0 OCh BPAIICHUS».

(Craruka 4 u3 4) JlaboparopHast pabora «l/3ydyeHue ycTOHYMBOCTH

TBEPOTO TEJa, HMEIOIETO TUIOMIAh OTIOPHL. )




| 2.4 3axoHbI cOXpaHeHUsi B MexaHuke 6 /10uac

VMnynbCc MaTepuaabHOM TOUYKH (Tesa), CUCTEMbl Ma-
TepUATbHBIX TOYEK. IMITYIIbC CUITBI U U3BMEHEHHE UM-
mynbca Tena. 3aKOH COXpaHeHUs UMIylbca. PeakTuB-Hoe
NIBIKEHUE

(Momenm umnynvca mamepuanvHou mouku. Ilpedcmasnenue o
COXPAaHEeHUU MO-MeHMA UMNYIbCA 8 YEHMPATIbHBIX NOJAX.

[[enmp macc. Teopema o 0sudiceHuu yeHmpa mMacc.

Peuienie 3a0ay no meme «3axon COXpaHerusl ummnyibcay

Pabora crtbl. MOITHOCTD CHUJTEL.

Kunerndeckas sHEprusi MaTrepuaibHON Touku. Teo-pema 00
M3MEHEHUU KHHETUYECKON YHEPTHUH.

Paboma cunbl Ha MAnOM U Ha KOHeuHom nepemewenuu. I paghuueckoe
npedcmasiieHue pabomi CUuibl.

[ [paxmuxym «H3mepenue umnynioca mena no mopmo3HOMY RYMU.»

[ Ipakmukym «Hsmepenue umnynvca mena no mopmosHOMY Rymu.»

[loTrennmansHas sHeprus. [loTeHnmanpHas SHEPrus ynpyro
neopMUpOBaHHON NPy XHUHBI. [loTeHIManbHast SHeprus Tena
BOJIM3M OBepxHOCTU 3emiu. [loTeHanbHbie 1
HeMoTeHLuaNbHble CHIIbL. CBSA3b paOOThl HEOTEHIIUAIBHBIX CHII
C U3MEHEHNEM MEXaHUYECKON YHEPTUU CUCTEMBI Tl

3aKOH COXpaHEHUS MEXaHUUECKON YHEPTHH. YIpyrue u
HEeyTpyrue CTONKHOBeHUs. JlabopaTropHast

pabota «3yueHne abCOTIOTHO HEYIIPYTOTO yaapa ¢ TOMOIIBIO
TBYX OJTMHAKOBBIX HUTSHBIX MasTHUKOB)

I lomenyuanvras snepeuss meia 6 0OHOPOOHOM ePABUMAYUOHHOM NOJLe.
[ lomenyuanvhas snepausi mena 8 2pasumayuOHHOM nojie 0OHOPOOHO20
wapa (enympu u ene wiapa). Bmopas kocmuueckas ckopocmo. Tpemovs

KOCMUYECKAs CKOPOCb.




VYpasnenue Bepuynnu 0na udeanbHou HcUOKOCMU KAK Cledcmeue 3aKoHa
COXPAaHeHUsL MeXAHUYeCcKoll dIHePIUlL.

labopamopras paboma «Onpedenenue pabomul Cuivbl mpeHus npu
08UIICEHUU MeNd NO HAKTOHHOU NIOCKOCIU. »

Paznen 3: MoJiekyasipHasi pu3MKa ¥ TepMoauHaAMuKa 24/49

3.1 OcHOBBI MOJIEKYJISAPHO-KMHETHYECKO# Teopuu 9/15

OCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-KMUHETUYECKOI TEOPHHU U
UX OIBITHOE 000CHOBaHUE. BpOyHOBCKOE ABHIKEHUE.
Jluddysus. Xapakrep IBUKESHUS U B3aUMOJCHCTBUS YaCTHI
BerecTBa. Moyienu CTpoeHHs Ia30B, )KUAKOCTEH U TBEPABIX T
1 00bsICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOJEIIEH.

Macca u pazmepsl MoseKy. KoandecTBo BemecTna.
[TocrosinHas ABorazpo. TerioBoe paBHoBecHe. Temneparypa u
eé€ nsmepenue. [llkana remneparyp Llenbcus

Pewenue 3a0au

Pewienue 3a0au

Vlabopamopnas paboma: Hccnedosarue npoyecca yCmanosieHus.
Menio8o2o pasHoBecust Npu Meni00OMeHe Mexcoy 2opsayell U XOL00HOU
80001l

Mopnens nneansHoro raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KMHETHYECKON TEOPUH UACAIBHOTO rasa.

AOCOJIOTHAs TeMIepaTypa Kak Mepa CpeiHel KHHETHYeCKOH
HDHEPTUH TEIJIOBOTO JIBUYKEHHUS YACTHUIL
raza. [[Ixana remneparyp KenbBuHa.

(Mooenb uoeanvroeo caza 6 MKT: uacmuywsi 2aza osusicymcs
[Xxaomuuecku u He 63auMOo0eucmeayiom opye ¢ Opyeom

Cea3b abconommuoli memnepamypsbi mepmMoOUHAMUYECKOU CUCeMbl CO
cpeonell KUuHemu4ecKkou sHepeueli NoCmynamenbHo20 menioo2o

08UdICEeHUsL €€ uacmuy




Peuienue 3a0au no meme ((OCHOGHOQypd@HeHue MONEKYIIAPHO-
KUHemu4eckou meopuu»

["a30BbIe 3ak0HBI. YpaBHeHUE MeneneeBa—Kiianeipona.
3akoH JlansTOoHA

W3omporieccel B U€aIbHOM ra3e ¢ HOCTOSHHBIM KOJIUYECTBOM
BEIECTBA

[ Ipaxmuxym «M3yuenue usomepmuueckoeo npoyecca (PeKkoMeHO08aHO
UCNONb308aHUE YUPDPOBOT 1abopamopuL)»

I Ipakmuxym «M3yueHue uzomepmuieckozo npoyecca (PeKkomeH008aHo
ucnonb308anue yu@posoi rabopamopuu)y

Peuienue 3a0au no meme «l azo8vle 3aKOHbLY

['padudeckoe npencTaBieHUE H30MPOIIECCOB: U30TEPMa,
n30x0pa, u3odapa.

JlaboparopHas padora: Onpenenenre Macchl BO3yXa B JlaGopatopnas padora «/3ydeHue n300apHOTO MMporeccar»
KJIACCHOM KOMHATe Ha OCHOBE M3MEpEeHU 00hEMa
KOMHATBI, TaBJICHUSI U TEMIIEpaTyphl BO3/lyXa B HEHl.

Peutenue 3a0au no meme «H301’lp01/;€CCbl 8 UOeaIbHOM 2a3e C
NOCNIOAHHBIM KOJIUYeCmeom eeuiecned. Fpagbuttecxoe npedcmaeﬂeﬂue
usonpoyeccos. usomepma, u3o-xopda, u306apa»

Peuienue 3a0ay no meme ((HS’OI’IPOL;@CCbl 8 UOealbHOM 2a3e C
NOCNMOAHHBIM KOoludecneom eeujecmaeaq. Fpaqbuqecme npedcmaeﬂeﬂue
usonpoyeccos. usomepma, usoxopa, u306apa»

Obobwarowuii ypox no meme «OcHo8bl MONEKYIAPHO-KUHEMUYECKOT
meopuuy

3.2 Tepmoaunamuka. TenioBbie MmammHubI (20 ) OcHoBbl TepmonuHamuku (10)

TepMmoanHamuueckas cucreMa. BHyTpeHHsis SHeprus
TEPMOIMHAMUYECKON CUCTEMBI U CTIOCOOBI €€ N3MEHEHHUS.
KonuuecTBo TETIOTH 1 padoTa.

BHYTpCHH}I}I OHEPTUA OAHOATOMHOI'O UACAJIBHOIO Ir'a3a.

3aoanue enewnux ycnosuti ons T/ cucmemsol. Buewnue u 6HympenHue
napamempul. [lapamempuor T/ cucmembl kaxk cpeoHue 3HaveHus 6eNUYUH,
ONUCHIBAIOWUX €€ COCOSIHUE HA MUKPOCKONUYECKOM YPOGHe.




Hynegoe nHauano mepmoounamuxu. Camonpouseonvras penaxcayus T/ |1
cucmembl K menji080My pasHOBECUIO.
Mooenb uoeanvrHozo 2aza 6 mepmoouHamuke — cucmemd ypasHeHul. 1
ypasnenue Menoeneeea—Knanetipona u gvipasicerue 0Jisi 6HympeHHel
DHepeuu. Ycnoeus npUMeHUMoCmuy Smot MoOeNU. HU3Kas KOHYeHmpayus
yacmuy, 8bICOKUE memMnepamypol

Bubl Terionepeaayu: TEIONPOBOIHOCTh, KOHBEKIIUS,

W3ITydyeHue. YelbHas TerI0EMKOCTh BelecTBa. KomnuecTBo

TEIUIOTHI IIPU TEIUIONEpEaaye.

[TonsTre 00 aquadbarHoOM mporecce. [lepBhIil 3aKkoH

TEPMOJMHAMUKH
Keazucmamuueckue u necmamuueckue npoyecchwl. 1
OnemenmapHasn paboma 6 mepmoouHamuxe. Boiuucienue pabomuol no
epaguxy npoyecca na pV-ouazpamme
Yoenvnas u monapnaa mennoémxocmu éewecmea. Ypasnenue Matiepa |1
Yoenvnas mennoma ceopanus monnusa. Pacuém xonuuecmea mennomor |1
npu menionepeoaie

[[puMeHeHne mepBoro 3aK0Ha TEPMOJAMHAMUKH K

n3omnporeccam. [ padpuueckas uHTEpIpeTanus paboThl rasa.

Bropoii 3akoH TepmoaunHamMuKu. HeoOpaTuMocCTh MpoiieccoB B

MPUPOJIE.
[Pewenue 3aoay no meme «lIlpumenenue nepoco 3akona 1
MepMOOUHAMUKU K U30-NPOYECCam»
Konuuecmseo meniomsi u paboma Kax mepol UsMEHeHUs. HYympeHHell 1
onepeuu T/ cucmemol
Bmopotl 3aKoH mepMoOuHaMuKy 0Jisi HepA8HOBECHBIX NPOYECCOB: 1

HEeB03MONCHO
nepedams meniomy om 0onee Xo100H020 mena K bonee Hacpemomy o6e3

komnencayuu (Knayzuyc).




JKOJIOTHYECKUE TPOOIEMBI TETIIIOPHEPIETUKY.
JlaGopatopHas padota «M3mMepeHue yaeabHOM Ter1o-EMKOCTI

JlaGoparopHast paboTta: VccrnenoBanue npouecca OCThIBaHHS BEIECTBA.

[ Ipakmuxym «. Mccredosanue aduabamuoco npoyecca» 1
[ Ipakmuxym « Hccredosanue aouabamuozo npoyeccar 1
Oboowarowuti ypox no meme « OCHOBbL MEPMOOUHAMUKILY 1
3.3 Arperarnble cocTosinus BemecTsa. ®a3oBbie nepexoanl 5/14

[TapooOpazoBanue u koHeHCanus. VicnapeHue u KunieHue.

AOCOIIOTHASI U OTHOCUTENbHAS BIAKHOCTH BO3/IyXa.

Haceiennsiit nap

YrenbHasi TeII0Ta mapoodpazoBaHusl. 3aBUCUMOCTh

TeMIIepaTypbl KUTIEHUS OT JaBJICHHSL.
Hacviwennvle u HeHacviuyeHHvle napvl. Kauecmeennas 3zasucumocms |1

naomHocmuy  O0ae1eHUs HACbLIWEeHHO20 napa om memnepamypsl, ux

He3a8UcCUMocms  om 00béMa HACLIWEHHO20 napa. 3a8UcUmMocms
memnepamypuvl KUneHus. om O0aeieHusl 8
icuoKkocmu.
Pewienue 3a0ay no meme «Abconomuas u 0MmHOCUMeNbHAs 1aNCHOCmby (1
/labopamopnas paboma «H3yuenue c8olicme HACbIUWEHHbIX NAPOB.» 1
Teépnoe Teno. Kpucrannmdeckue u amopgHbie Tena.
AHHM30TPONUS CBOMCTB KpUCTAILIOB. JKUIKNE KPUCTAIUIBL.
CoBpeMeHHbIE MaTepUAIIbI.
[1apneHue U KprcTau3aus. YaenbHas TeruioTa IiaBleHusl.
CyOnmumarus. YpaBHEHHE TEIIOBOTO OasiaHca.
/lechopmayuu meépooeo mena. Pacmsoicenue u cocamue. Cosue. Mooyns |1
[Onea. Ilpeden ynpyeux oegpopmayuii.
Tennosoe pacuiuperue sdcuoxocmeti u meépovlx mei, 00bEMHOE U 1

1unelinoe pacuiupetue.




| AHeapmMoHu3M menaogulx Konebanutl 4acmuy 6eujecmaa Kax npuvuta
menyi06020 pacuiupenus: mei (Ha KauecmeeHHoM ypo6He).

JlaGopatopas padora «3mMepeHre OTHOCUTENbHOM BIaXKHOCTU
BO31yXa.»

JlaGoparopas pabora «3mepenne momyist FOHray

O06o0maromuil ypok o reMe «ArperarHble COCTOSHUS
BEIL[ECTBAY

[/ Ipeobpazosanue snepeuu 6 hazoswvix nepexooax. Ypaenenue
meni06ozo banauca.

[losepxnocmuoe namsicerue. Koaghguyuenm nosepxnocmuoco
Hamsoicenus. Kanunnspuvie aenenus.

lagnenue noo UCKpUGIEHHOU NO8epxXHOCmbIO dcuokocmu. Qopwyna

Tannaca.

Paznend Daexkrporunammka 22/55

4.19nexTpocraruka 10/

4.1 DnexTpuyeckoe noje 25

OnexTpu3anys Tel. OJEeKTpudeckudl 3apsan. /JBa Buga
DJIEKTPUYECKUX 3apsfoB. IIpoBOOHUKH, IUAIEKTPUKU U
[IOJIyIPOBOAHUKU. 3aKOH COXpPAHEHHUS  AJIEKTPUUYECKOTIO
3apsana. Bzaumoneiicrsue 3apsaaoB. 3akoH Kynona. Toueunsrit
DIIEKTPUYECKUAN 3apsi/l.

OnexTpuueckoe nose. Hanpsk€HHOCTD AIIEKTPUUECKOTO MOJIS.
[[puHOAIT CyNepIIO3UIIMH SIEKTPUYECKUX MTosiel. JInHun
HAIPSHKEHHOCTH DJIEKTPUYECKOTO TTOJIA.

[ lone moueunozo 3apsoa. I[lone pasnomepno 3apsicennoti cgpepul. [lone
[PaBHO-MEPHO 3apAdCeHH020 No 00bLEMY wapa

[lone pagnomepHo 3apaxceHHOU OecKoHeUHOl NI0CKOCMU

|Pewenue 3a0au

PaGora cun SJICKTPOCTATUYCCKOTO ITOJIA. IloTenmuan. Pa3HocTh
ITIOTCHIIMAJIOB

[IpOBOMHUKY U JUNIEKTPUKU B IIEKTPOCTATUYECKOM I10JIE.
JlusriekTpryecKkas IpOHUIAEMOCTb.




HOmeHI/[MClJZbHOCI’Hb ANNEKmpocmamu4ecKoco noJisl. HomeHuuafleaﬂ
OHep2Usl 3apﬂ()a 6 JlleKmpocmamuieckom noJie.

KapmuHvl TUHULL HANPAHCEHHOCMU DMMUX NOLeU U IKBUNOMEHYUANbHBLX
nogepxXHocmell.

Oonopoonoe snexkmpuueckoe noine. Césa3b HANPAHCEHHOCMU NOJIL U
[pasHocmu nomenyuanos ois ANeKmpoCmamuiecko2o nos (Kaxk
00HOPOOH020, MAK U HEOOHPOOHO20).

OnekrpoéMkocTb. Konnencarop.

IIEKTPOEMKOCTB IJIOCKOTO KOH/IEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJIEHCcaTopa

Hapaﬂﬂeﬂbﬂoe coeounerue KOHaeHCCln’ZOpOS

[locnedosamenvhoe coeounerue KOHOeHCamopos

labopamopnas paboma: Pacnpedenenue paznocmu nomeHyuanos
(Hanpsidcenust) npu NOC1e008aAMeNbHOM COCOUHEHUU KOHOEHCAMOPO8.

JlaGoparopnas pabota «3mepenue 3eKTpoEMKOCTH
KOHJICHCATOPA.»

O06o001maromuii ypok 1o TemMe «JIEKTPOCTaTHKA»

O600mmaronuii ypok mo TeMe «IJIEKTPUUYECKOE MOJIe)

ﬂ@u:)fceHue 3apﬂJfC€HHOZZ qacmuuybsl 6 OdHOpOdHOM ANEKMpuUu4ecKom noie.

/labopamopnuas paboma « Habnooenue npegpauerus snepeuu
3apsoicenno20 KOHOeHcamopa 8 SHeP2Uio U3NYUeHUs C6emoou0d. »

Pewenue 3a0au

TexHnYeckure yCcTporuCTBA U MTPAKTUYECKOE TPUMEHEHNE:
DIIEKTPOCKOI, JIEKTPOMETP, IEKTPOCTATHUECKAs! 3AIINUTA,
3a3eMJICHUE IEKTPONPHOOPOB,

TexHU4Yeckrue yCTpPOHMCTBA U IPAKTUYECKOE IPUMEHEHHUE:
KOHJ/ICHCATOP, KOMUPOBAJIBHBIN anmnapar, CTpyWHbINA IPUHTED

Texnuueckue ycmpoucmea u npakmuieckoe npumeHerue: KOHOeHcamop,
KONUPOBAIbHLLI annapam, Cmpyunslil npunmep, 2enepamop Bawn oe

[ paaga.




Peuienue 3a0ay no meme « 9ﬂ€Kmpu’-l€CKO€ noiiey

|Pewierue 3a0a4 no meme « 3/167(7’1’1]?14'-[667(’06 noiey

Obobwarowuii ypox no meme « Anekmpuyeckoe noiey

4.2 MocTossHHBII JIeKTpUYecKknii Tok. 6/ 15

DIEKTPUUECKUM TOK. YCIIOBUS CYLIECTBOBaHUS
JIEKTPUUYECKOro Toka. MicTouHmnky Toka.

Cuna toka. [locTosHHbINM TOK. Hanpsikenue.

[Hanpsiocenue U u 3/]C E

HpaKmuKyM «HUccneoosanue zasucumocmit Cuibl MOKda Om
HANPAINCEHUA ON51 IAMNbL HAKATUBAHUS. »

HpaKmuKyM «HUccnedosarnue zasucumocmu cuibl moka om HanpAasicenus
07151 IAMAbL HAKATIUBAHUS. »

3akon OMa J1J1s1 y9acTKa IerH.

DIEKTPUUECKOE COMTPOTUBIICHHE. 3aBUCMOCTH COMPOTURIICHUS
OITHOPOITHOTO TIPOBOTHUKA OT €10 JHTUHBI 1 TUIOIIA/IH TTOTIEPEYHOTO
CEUCHMSL.

VIienbHOE CONPOTHBIICHNE BEIECTBA.

HOCHGHOB&TGJ’IBHOG, napamiCejabHOC COCAMHCHUEC ITPOBOJIHUKOB.
CMenranHoe COCAUHCHHNC ITPOBOIHUKOB

KOH()@HCCIWIOP 8 yenu noCmosAHHO020 mokKa

Texnuueckue yCﬂ’lpOﬁCﬂ’lGd U mexrnojocudecKue npoyeccol. amnepmemp,
cOo/Ibmmemp, peocmamt, c4Henm4ux 3JleKmpull€CK01/7 OHepcuu

Pewenue 3a0au no meme «3axorn Oma 014 yuacmka yenuy

Pabota snexTpudeckoro Toka. 3akoH J[xoynst—Ilenna.
MOITHOCTB IEKTPUUECKOTO TOKA.




OJIC 1 BHyTpEeHHEE CONPOTUBIICHNE NCTOYHUKA TOKA. 3aKOH
OMa 217151 TOJTHOM (3aMKHYTOM ) 3JIEKTPUYCSCKOM IICTIH.
KopoTkoe 3aMbIKaHue.

Pacuém pazeemanénnulx snekmpuueckux yenei. Ilpasunra Kupxeogha

Pacuém pazeemenénuulx anexkmpuveckux yene. Ilpasuna Kupxeogha

Pacuém pazeemanénnulx snekmpuueckux yenei. Ilpasura Kupxeoga

Toxu B pa3anuHbIX cpeaax 6/15

DNEKTPOHHAsI TTPOBOAUMOCTH TBEPIBIX METAILIOB.
3aBUCUMOCTb CONPOTUBIIEHUS METAJNIOB OT TEMIIEPATYPHI.
CBEpXIIPOBOUMOCT.

DIEKTpUUECKUM TOK B BakyyMe. CBOHCTBA AIEKTPOHHBIX
[1y4KOB.

Basucumocms conpomuenenus memaniog om memnepanypbi.
Ceepxnposooumocme.

Peuienue pacuemHuix 3a0a4 ¢ A6HO 3A0AHHOU U HESIBHO 3A0AHHOU
(husuUecKol MOOEbIO ¢ UCNONBL30BAHUEM OCHOBHBIX 3AKOHO8 U (hopMYIL
NOCMOAHHO20 MOKA.

PewieHue KauecCmeeHHbIX 3a0ay, mpeoyrowux nPUMeHeHUst 3HAHULL U
3aKoH06 NOCMosANH020 MOKA.

[TonmynpoBoauuku. CoOCTBEHHAs U IPUMECHAS TPOBOIUMOCTh
MOJTyTIPOBOTHUKOB. CaoiicTBa p—n-nepexona.
[TonynpoBOAHUKOBBIE TPHUOOPHI.

DIEKTPUUYECKUI TOK B paCTBOPAX M pacIuiaBax 3JIEKTPOIUTOB.
DNEKTPOIUTUYECKAS JUCCOLHAITHSL.
DIIEKTPOIIH3.

Saxonvt Dapadest 015 3neKMponu3sa.

/labopamopnas paboma: HUccnedosanue 3agucumocmu 3/C
2aIbBAHUYECKO20 dTIeMEHMA OM 8PeMeHU NPU KOPOMKOM 3aMbIKAHUU




Texnuueckue ycmpoticmea u npaxmuieckoe npuMeHeHue. 2a30paspaonbie
1aMnbl, 31eKMpOoHHO-IyYe8as mpyokKa,

DJIEKTPUUYECKUI TOK B razax. CaMOCTOSTEIbHbBINA U
HECAMOCTOATEIbHBIN pa3pan. Monnus. [1nazma.

JlaGoparopnas padora: U3zmepenne JJ{C 1 BHyTpEeHHETO
COMPOTUBJICHUSI UICTOYHUKA TOKA.

/labopamophas paboma: Hccrnedosanue paznocmu nomeHyuanos
Veorcoy nonrocamu UuCmoYHUKa moka om Cuibl MmoKa 6 Yenu.

|PaznuyuHble Munvl CamocmosimeilbHo20 pas*pm)a

Texuuueckue yempoiicmea u npakmuieckoe npumMeHeHue:
101yNPOBOOHUKOBbIE NPUOOPBL: OUOO, MPAHIUCMOP, hOMOOUOO,
c6emoouoo

Texnuueckue yCWlpOLVlCH’lSd U npakmu4ecKkoe npumeHerue. cajlb6anuKka,

aqbuHupoeaHue Medu, 6blNJIABKA AJIIOMUHUA, D]1IEKIMPOHHAAL MUKPDOCKONUU

Pe3epBHoe Bpemsa 1

®duznyeckuii npakTukym 10

[ Ipaxmukym «Mzmepenue pasrnoodeticmayoweli cui npu 08UdCeHuY 6pycKka no
HAKIOHHOU NAOCKOCMU. »

[ Ipaxmuxym «Mzmepenue pasrnoodeticmayouel cui npu 08UdlCeHuy 6pycKka no
HAKIOHHOU NAOCKOCMU. »

[ [paxmuxym « Hamepenue kodguyuenma nogepxHocmuo2o HamsdiCeHusy

[ Ipaxmuxym « Uzmepenue Koaghguyuenma nogepxHOCmMHO20 HAMSIHCEHUSLY

[ Ipakmuxym «Hzamepenue koaghghuyuenma nogepxHoCmHO20 HAMSNCEHUs
Uz Meperue abcontomuoll 1a3CHOCMU 6030YXA U OYeHKA MACCbl NAPO8 8
nomewenuuy

[ Ipakmuxym «Hzamepenue koagghuyuenma nogepxHoCmHo20 HAMSINCEHUS
H3mepeHue abcontomHuoll 81aAHCHOCIU 8030YXA U OYEHKA MACCbL NAPO8 8
nomewenuuy

[ Ipakxmukym» Hccnedosanue cmeuanHo2o coeOuHeHUsi pe3Ucmopos «




[ Ipaxmuxym «Hccnedosanue cmeuauHo2o coeOuHenus pe3ucmopos «

[ Ipakmurym «Pacnpedenenue pazsHocmu nOmeHyuanos (Hanpsidicerust) npu
1noc1e008amenbHOM COeOUHEHUU KOHOCHCAMOPO8)

[ Ipakmukym «Pacnipenesienre pa3HOCTH MOTEHUMAJIOB (HANPSIKEHUs) TPH
M0CJIe0BATEILHOM COeIUHEHUN KOHAEHCATOPOB)




COLEPKAHUE YYEBHOI'O IPEAMETA «®U3UKA» 11 kaace

ba3oBblii ypoBeHb (2 yaca)

Yrry6J1eHHblii ypoBeHb (5 4acoB)

PA3JIEJT 4. DJIEKTPOIUHAMUKA (11 1)

PA3JIEJI 4. DJIEKTPOIMHAMMUKA (27 u)

Tema 4. Maznumnoe none. Inexkmpomaznumnasn unoykuyus (11 u)

Tema 4. Maznummnoe none (14 u)

[TocTossHHBIE MarHuTHL. B3anMoaelcTBHE ITOCTOSHHBIX MAarHUTOB. MarHutTHoe
nosie. Bektop MarauTHONM MHAYKUMHK. [IpuHIUII CyIIepIIO3UIIMKY MAarHUTHBIX
nosieil. JInauym MarauTHOM MHAYKIMU. KapTrHa TMHUI MAarHUTHON MHIYKIIMU

B3aumozelicTBHE NIOCTOSHHBIX MATHUTOB M IIPOBOJHUKOB C TOKOM. MaruurHoe
rosie. BekTop MarHuTHOM MHAYKUUHA. [IpuHIUII CylIeprIO3UIIMY MarHUTHBIX

nosnei. JINHMY MarHUTHOM MHAYKIMK. MarHuTHOE 10Ji€ IPOBOJHUKA C TOK




MOJIsl TOCTOSIHHBIX MarHUTOB.
MarHuTtHoe nojie mpoBOJIHMKA ¢ TOKOM. KapTrHa JIMHUN HHIYKIUH
MarHuTHOTO
MOJIS1 JUIMHHOTO MPSMOTO MPOBOHUKA U 3aMKHYTOTO KOJIbIIEBOTO TPOBOTHUKA,
KaTylIKu ¢ TokoM. OnbIT Opcrena. BzaumozeiicTBie NpoBOAHUKOB C TOKOM.
Cuna Amrnepa, €€ MOJlyJib U HallpaBJICHUE.
Cuna JlopeHua, e€ MOayb U HarpaBjieHHe. J[BrkeHe 3apsHKEHHOM 4acTULbI B
OJTHOPOJTHOM MarHuTHOM Iosie. PaboTa cuisl
Jlopenua. SIBneHue MEeKTpOMarHuTHOM HHAYKIUH. [I0TOK BEeKTOpa MarHUTHOU
nHAYKUMK. O/1C nHayKuny. 3aKoH 3J€KTPOMAarHuTHOW nHAYKuuK Papanes.
Buxpesoe anexrpudeckoe nosie. J1C MHAYKIMH B MPOBOIHUKE, ABUKYIIEMCS
MOCTyNareJIbHO B OMHOPOJHOM MarHuTHOM mnosne. [IpaBuno Jlenma.
WNHaykTuBHOCTD. SIBiieHne camouHykuuu. 3/]C caMOuHAYKINH.
DHEeprusi MarHUTHOT'O MOJISL KATYLIKU C TOKOM.
DJIEKTPOMArHUTHOE IOJIE.

Texnuueckue ycmpoiicmea u npaKmuyeckoe npumeHeHue. TOCTOSHHbIE
MarHUTBI, AJIEKTPOMArHUTHI, DJIEKTPOABHUTaTellb, YCKOPUTEIHU SJIEMEHTAPHBIX
JacTUIl, UHAYKIIMOHHAS 11€Yb.

Hemoncmpayuu

1. OmnsIT Dpcreaa.
OTKIIOHEHHUE YTEKTPOHHOTO MTyYKa MAarHUTHBIM TTIOJIEM.
JIvHUM MHIYKIIMY MarHUTHOTO TOJIA.
B3anmMopneiicTBue ByX NPOBOIHUKOB C TOKOM.
Cuna Amrnepa.
JevictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIATA.
SIBiIeHME ANEKTPOMArHUTHOM UHTYKIIMH.
[IpaBumo Jlenna.
3aBrucuMocTh I/]C MHAYKIMHU OT CKOPOCTH WU3MEHEHHSI MArHUTHOTO
MOTOKA.

10. SIBneHue CaMOMHIAYKIHUU.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut

© 0N ok~ wDd

1. HW3ydeHre MarHUTHOTO IOJISl KaTYIIKU C TOKOM.
2. HccnenoBanue AeMCTBHS MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.
3. MHccnenoBaHue sIBIEHUS AIEKTPOMAarHUTHOM MHIYKIIUH.

(TpsiMOTO TIPOBOTHHKA, KaTYIITKK U KPYrOBOTO BUTKA). OnbiT Dpcrena. Cuma
Amrnepa, e€ HanpasiieHue U Moayib. Cuna JlopeHua, e€ HanpaBieHue U MOIYIb.
JIBUKEeHHE 3aPsDKEHHOM YaCTUIIBI B OTHOPOHOM MarHuTHOM miose. Pabora
cuibl Jlopena. MarautHoe none B BeliecTBe. PeppomacHemuku, napa- u
ouamazHemuxu
Texnuueckue ycmpoucmea u mexHOLO2UYeCKUue npoyeccvl: TPUMEHEHUE
MMOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MYJAbTUMETD
AIIEKTPOABUTATEND SIKOOHM, YCKOPUTENHU 3JIEMEHTAPHBIX YaCTHUII.
Jemoncmpavyuu
1. KaprunHa TMHUN UHIYKIIME MAarHATHOTO TOJISI TIOJI0COBOTO M TIOJKOBOA
00pa3HOro MOCTOSIHHBIX MAarHUTOB.

2. Kapruna nuHUNA MarHUTHOW WHAYKIHMU TOJS IJIMHHOTO MPSMOTOQ
MIPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH
C TOKOM.

3. BszaumopeiicTBuE ABYX MPOBOJHUKOB C TOKOM.

4. Cwuna Amrepa.

5. JletictBue cumbl JIopeHiia Ha HOHBI ANIEKTPOIIUTA.

6. HaGnronenue MBMKEHUS ydKa JIEKTPOHOB B MATHUTHOM TIOJIE.

7. TpuHiun JIEUCTBUSA 3JIEKTPOU3IMEPUTEIBHOTO npudopa

MarHUTORJIEKTPUUECKON CUCTEMBI.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padomoi, npakmukym
HccnenoBanne MarHuTHOTO MOJISI HOCTOSTHHBIX MarHUTOB.
HccnenoBanue cBOMCTB (peppOMarHeTHKOB.
Hccnenoanue neicTBUS NOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.
N3mepenue cuisl Ammepa.
N3y4deHne 3aBUCUMOCTH CUJIBI AMITEpa OT CUJIBI TOKA.
OmnpeneneHne MarHUTHOW MHAYKIIMM HAa OCHOBE M3MEPEHUS CHIIBI
Awmmnepa.

ourwdE




Tema 5. Inekmpomaznumnasn undyxkuyus (13 u)

SIBIIeHME ANEKTPOMAarHuTHOM MHAYKIUH. [[0TOK BeKTOpa MarHuTHOM MHIYKITUH.
OJIC unayKIMU. 3aKOH IEKTPOMArHUTHON uHAyKIuu Papazaes. Buxpesoe
anexktpuueckoe nosue. Toku @yko. OJ{C MHAYKINN B IPOBOJHUKE, IBHKYILIEMCS
MMOCTYINAaTEIbHO B OAHOPOAHOM MarHuTHoM nosie. [IpaBuio Jlenia.
MunyktuBHOCTS. KaTylka MHAYKTUBHOCTH B LIENIM ITIOCTOSHHOIO TOKA. SIBiieHue
camouHAyKuu. IJ]C caMOMHIYKIIMU. DHEPTysi MATHUTHOTO TOJISI KaTYIIKH

C TOKOM. DJIEKTPOMarHuTHOE ToJjIe

Texnuueckue ycmpoiicmea u mexHolio2uyecKue npoyeccvl: WHIYKIHMOHHAs
Me4b, COJICHOU/, 3allUTa OT JJICKTPU3AIUU TEJl MPHU JBMKCHUH B MAarHUTHOM
moJjie 3eMIIH.

/emoncmpayuu
1. HaGmroneHnue sBieHUS AIEKTPOMArHUTHOW MHTYKITUH.
2. Uccnenosanue 3aBucumoctu 3/1C MHIYKIIUU OT CKOPOCTH

M3MEHEHHS MarHUTHOTO MTOTOKA.
3. IlpaBwuio Jlenna.
4. Tlajgenuwe MarHuTa B JIIOMUHUEBOM (MeIHOM) TpyOe.
5. SIBneHue caMOMHIYKIIHH.
6. UccnenoBanne  3aBucumoctu  OJIC  camMOMHAYKIUH  OT
CKOPOCTH MU3MEHEHHSI CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, nPAaKMUKyM
1. WccnenoBaHue sBICHUS AIEKTPOMArHUTHOW MHIYKIIHH.
2. OmnpeneneHne UHAYKIIUYA BUXPEBOTO MATHUTHOTO TIOJIS.
3. HccnenoBanue siBICHUS CAMOWHTYKITHH.
4. COopka MOJEIH JIEKTPOMarHUTHOTO TeHEpaTopa.

PA3JIEJI 5. KOJIEBAHI S 1 BOJIHBI (24 1)

PA3JIEJI 5. KOJIEFAHIW S 1 BOJIHBI (60 u)

Tema 1. Mexanuueckue Konebanus u IneKmpomazHumuesle Koneoanus (
9y)

Tema 1. Mexanuueckue xkoneoanus (10 u)




KoneobarenpHasa cucrema. CBOOOIHBIE MEXAaHHYECKHUE KOJIEOaHU.
["apmonnueckue konebanus. [lepuon, yactora, aMruintyna u ¢asa kojaeOaHHiA.
[IpyxuHHBIN MasTHUK. MareMaTn4ecKuii MasiTHUK. YpaBHEHUE
rapMOHUYECKHX KojeOaHuii. [IpeBparienne sHEPTUn Mpu TapMOHMYECKUX
KOJIeOaHMSX.
KonebarenbHblil kKoHTYp. CBOOOIHBIE TIEKTPOMArHUTHBIE KOJIeOaHUs B
U/1eaJIbHOM KOJIeOaTeIbHOM KOHTYpe. AHAIOTUS MEXy MEXaHUUECKUMU U
AIIEKTPOMAarHUTHEIMU KosebanusaMu. @opmyna TomcoHa. 3akoH coOXpaHEeHUs
SHEpruy B UealbHOM KojebarenbHOM KoHType. IIpencrasnenue o
3aTyxaronux KoyedaHusX. BolHyX1eHHbIE MEXaHUYECKUE KOJIEOaHMUs.
Pe3zonaHc. BeiHyX/1eHHBIE 37I€KTPOMarHuTHbIE KOJIeOaHusl.
[lepemennbliii TOK. CUHYCOM1aJIbHBINA IIEpEMEHHBINH TOK. MOIIHOCTD
[IEPEMEHHOI0 TOKA. AMIIIUTYHOE U ACUCTBYIOIIEE 3HAUEHUE CUJIBI TOKA U
HanpspkeHus. Tpancdopmarop. [IponsBoacTBo, nepenada u norpedieHne
NIEKTPUYECKON SHEPIUH. DKOJIOTHUECKHUE PUCKU IIPU IIPOU3BOJICTBE
anekTpo3Hepruu. KynpTypa ucnonb3oBaHus 3J€KTPOIHEPTHH B [TOBCEIHEBHOMN
YKU3HU

Texnuueckue ycmpoticmea u npaxmuieckoe npumeHenue: dIEKTPUYECKUN
3BOHOK, T€HEpaTOp NEPEMEHHOr0 TOKA, TUHUU JIEKTponepeaad.

Hemoncmpayuu
1. HccnemoBaHue mapamMeTpoB KONeOATENbHONH CUCTEMBI (MIPYKUHHBIN
WJIM MaTeMaTUIeCKUN MasiTHUK).
Habnronenue 3aryxaromnmx Koine0aHui.
HccnenoBanrie cBONCTB BEIHYXIECHHBIX KOJICOAHUN.
Habnronenue pe3onanca.
CB00OOAHBIE AIIEKTPOMArHUTHBIE KOJIeOaHMUS.
OcrumiorpaMmbl  (3aBUCUMOCTH CHJIBI TOKa W HANpPSDKEHUS OT
BPEMEHH ) JUIS AJIEKTPOMArHUTHBIX KOJICOaHHIA.
7. Pe3onaHc npu mociie1oBaTeIbHOM COSTUHEHNN PE3UCTOPA, KaTyITKH
WHIYKTUBHOCTH U KOHJEHCATOPa.
8. Monenb THHUH dTEKTPOTIePEIadH.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut
1. HWccnemoBaHue 3aBHCHUMOCTH TEPHOAA MaJbIX KOJNeOaHWI rpy3a Ha
HUTHU OT JIJTMHBI HUTH U MacChI Tpy3a.

o ok w

KoneobarensHasa cucrema. CBOOOMHBIE KOJIEOAHMS.
["apmonunyeckue konedanusi. Kunemarndyeckoe u AIMHAMUYECKOE OMHCAHUE.
DHEepreTUYeCcKoe OMUCAHKE (3aKOH COXPAHEHH MEXaHUYECKOM YHEPTUH ). Bbi600,
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KOTeDAHULL U3 UX IHEP2emuieckKo2o
U KUHeMAamu4ecko2o ONUCAHUSL.
Amnaumyoa u gpaza konedanuii. Ces3o amnaumyowvl KoieOanuti UCXoOHO
BEUYUHBL C AMIAUMYOAMU KOLEOAHUL € CKOPOCIMU U YCKOPEHUS.
[lepron u yactoTa konebanuid. [lepron MasbIx CBOOOTHBIX KoieOaHUI
MaTeMaTu4ecKkoro MasiTHuKa. [lepros cBOOOIHBIX KosieOaHui PYKUHHOTO
MasITHUKA.
[TonsTHE 0 3aTyxarouux kojaebaHusaX. BeiHyKIeHHbIe Koslebanus. Pe3onaHc.
PesonancHas kpuBas. BiusHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOIA.
ABTOKOJICOQHUS

Texnuueckue ycmpoticmea u mexHo102u4ecKue npoyeccovl. METPOHOM,
Jachl, Kayelld, My3bIKallbHbIe HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu

1. 3anuce xonedaTeNbHOrO IBUKEHHUS.

2. HaGmroneHune He3aBHCHMOCTH TEPHOAA MaJIbIX KoJeOaHWH rpysa
Ha HUTHU OT aMIUIUTY/IBL.

3. HccrnenoBanme 3aryxarommx KojdeOaHWH M 3aBHCHMOCTH MEPUOJA
CBOOOJIHBIX KOJIEOAHUH OT COTPOTHUBIICHUS.

4. WccnenoBaHue KoyieOaHUH Ipy3a Ha MAaCCUBHOW NpPYXHUHE C LETbIY
(dbopMHupoBaHUS NpeACTaBICHU 00 UIeaTbHON MOAEIH MPYKHHHOTO
MasTHHKA.

5. 3aKoH cOXpaHEHHUs SHEPTHH IpHU KoJeOaHUIX Ipy3a Ha IPYKUHE.

6. UccrnenoBaHue BHIHYX/IEHHBIX KOJIEOaHUIA.

7. Habmonenue pe3oHaHca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym

1. Usmepenue nepuoaa CBOOOAHBIX  KoJeOaHH

HUTSHOTO U NPYXUHHOTO MasiTHUKOB.
2. VzyueHme 3akOHOB JBMD)KEHUS Tela B Xole KojeOaHWil Ha
YIIPYTOM IOJIBECE.
W3yuenne MBUKEHUST HUTSTHOTO MasTHHKA.

w

4. Tlpeobpa3zoBaHUE SHEPTHH B IPY)KHHHOM MAsITHUKE.




2.

I/ICCJIGI[OBaHI/Ie NEpCMCHHOIO TOKa B MLCIKU M3 IMOCICA0BATCIIBHO
COC,I[I/IHéHHBIX KOHACHCATOpa, KaTyIlIKU U pE3UCTOpa

5. HccnenoBanue yObIBaHUS aMIUTUTYIBI 3aTyXArOIIMX KOJICOAHHIHA.
6 . HccnenoBanue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. Inekmpomaznumnvie koneoanus (15 u)

KoneGarenbHblil KOHTYp. CBOOOIHBIE NIEKTPOMArHUTHBIE KOJICOaHMs

B H7ealibHOM KosieOarenbHoM KoHType. Dopmyna Tomcona. Cesazb amnauntyost

3aps0a KOHOeHCamopa ¢ AMnaAumy oot CUilbl MOKd 8 KOJleOameibHOM KOHmype.

3aKOH COXpaHEHUS SHEPTUHU B UIEAIILHOM K0JIeOaTeIbHOM KOHTYpE.

3aTyxarolue eKTPOMarHuTHbIE KoJieOaHusl.

BEIHYXIEHHBIE IEKTPOMArHUTHBIC KOJICOAHNS.

[TepemenHbIil TOK. MOLTHOCTh IEPEMEHHOTO TOKA. AMILTUTYIHOE

U ISHCTBYIOIIEE 3HAYCHUE CUITBI TOKA M HATIPSKEHUS TIPH PA3ITUIHON popme

3aBHCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHHU.

Cunycouoanvhwiii nepemerHulll mok. Pesucmop, konoencamop u kamywka

UHOYKMUBHOCMU 8 YeNnU CUHYCOUOAIbHO20 NepeMeHH020 moKa. Pesonanc moxos.

Pesonanc HanpsiceHull.

Wneanbublii Tpancdopmarop. [IponsBoacTBo, nepenaya u mnoTpedieHue

DIIEKTPUYECKON YHEPTHH.

OKOJIOTMYECKUEe PHUCKA TMPU  TPOU3BOJCTBE  ANEKTPOIHEPIUU.

Kynbrypa Hcronbs30BaHus JIEKTPOIHEPTUH B

[MOBCEIHEBHOM KU3HU.

Texnuueckue ycmporicmea u mexHonr02uyecKue Nnpoyeccsi.
AIIEKTPUYECKUI 3BOHOK, TEHEPATOp MEPEMEHHOTO TOKa, THHUHU
pIIEKTpoIepeaay.

Jemoncmpayuu

CBoOOAHbIE AIEKTPOMArHUTHBIE KOJIEOaHMUS.
3aBUCHMOCTL YacTOTHI CBOOOMHBIX KOJEOAHHUH OT
WHIYKTUBHOCTH U EMKOCTH KOHTYpa.
OcmmorpaMMbl AIEKTPOMAarHUTHBIX KOJTEOaHHH.
I'eneparop He3aTyxarmuUX MEKTPOMArHUTHBIX KOJIeOaHMI.
Mopenb 31eKTpOMarHuTHOTO TeHeparopa.
BreIHYXICHHBIE CHHYCOUTATbHBIC KOJICOAHUS.
Pesucrop, Karylika  HWHIYKTUBHOCTH W KOHJIEHCATOP

N =

No ko

B IICIIK IEPEMECHHOI'O TOKA.




8. Pe3onanc mpu mocnenoBaTeIbHOM COEIMHEHUH PE3UCTOpa,
KaTyIIKU UHAYKTUBHOCTH U KOHJIEHCATOPA.

9.  YcTpoiCTBO M IPUHITUIT ISHCTBHS TpaHChopMaropa.

10. Mopnenb TMHUH TEKTPOTICPEIaUH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomol, RPAKMUKYM

1. Usyuenue tpanchopmaropa.
2. HccnenoBanue NepEeMEHHOr0  TOKa  4epes
MOCJIEIOBATEIEHO COSTMHEHHBIE KOHICHCATOP, KaTYIIKY
pe3ucTop.

3. HaGmronenue 31eKTpOMarHuTHOTO PE30HAHCA.
4. Hccnedosanue pabomut uCmoOUHUKOS CE6eNd 6 UENU NEPEMEHHO20
moKa.

Tema 2. Mexanuueckue u snekmpomaznummusie 60nol (5 u)

Tema 3. Mexanuueckue u 3nekmpomaziumnote ¢0inot (10 u)

MexaHn4ecKre BOJIHbI, yciaoBus pacnupoctpaneHus. [lepuon. Ckopoctsb
pacrpoCTpaHeHUs U JIJTMHA BOJIHBL. [lonepeunbie U Mpo10JIbHbIE BOJTHBI.
WuTepdepenius u qudpaxius MexaHH4eckux BoJH. 3ByK. CKOpOCTh 3BYKA.
['pomKoCTh 3ByKa. BricoTa ToHa. TeMOp 3Byka. DieKTpOMarHuTHbIE BOJIHBI.
YCoBHS M3TyY€HHUS AIEKTPOMAarHUTHHIX BOJIH. B3anMHast opueHTanus
BekTOpoB E, B, V B anekTpomMaruuTHOM BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)KE€HHE, MPEJIOMIICHUE, TONApU3aIus, TUPpaKIys, HTHTepEpEeHIINS.
CKOpOCTh 2JIEKTPOMAarHUTHHIX BOJH. [1Ikasna aieKTpoMarHuTHBIX BOJIH.
[TprMeHeHue PIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [[puHIMIBI
PaIuOCBSI3H U TeNleBHIeHUs. Paguonokanys. 3JIeKTpOMarHuTHOE 3arpsi3sHEHNE
OKPYKAIOLIEH CpEebl.

Texnuueckue ycmpoiicmeéa U Hpakmuyeckoe npuMeHeHue: MY3bIKAIbHbIQ
WHCTPYMEHTHI, YIBTPa3BYKOBas JUAarHOCTHKA B TEXHUKE W MEIUIIMHE, pajap,
panuonpUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-mneyn.

Hemoncmpayuu

1. OOpa3oBaHHe W pPacHpPOCTPAHEHUE TOMEPEYHBIX WU TPOIOJIBHBIX
BOJIH.
KoneOGmromeecs Te0 Kak MCTOYHHUK 3BYKA.
HabGmonenue oTpakeHus: ¥ MPETOMIICHHS MEXaHMUECKUX BOJTH.
Ha6mronenne natepdepeHnnn u iudpakiini MEXaHUIECKUX BOJH.
3BYKOBOU pe30HAHC.

o~ wDd

MexaHn4yecKkue BOJIHBI, YCIOBHS UX pactipocTpaHeHus. [lonepeunsie
U [IPOIOJIbHBIE BOJIHEL [lepros, CKOpOCTh pacripoCTpaHeHus U ITHHA
BOJIHBI. CBONCTBA MEXaHUUECKUX BOJIH: OTPAXKEHUE, IPEIOMIICHHE,
uHTepdepeHus U TudpaKius.
3Byk. CkopocTh 3ByKa. [ poMKoCTb 3Byka. BeicoTa ToHa. TeMOp 3ByKa.
[[IymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.
DNeKTpOMarHUTHbIE BOJIHBI. YCIIOBHS U3JIy4€HHs 3J€KTPOMarHUTHBIX
BOJTH. B3anMHast oprieHTaIMsi BEKTOPOB B AJIEKTPOMArHUTHOM BOJTHE.
CBoiicTBa NIEKTPOMATHUTHBIX BOJIH: OTPAXXKEHUE, IPEIOMIICHHE, MTOJIpU3aLus,
uHTephepeHtws u qudpaknus. [1kana s3nexrpoMarHuTHBIX BOJIH. [[pumenenne
AIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U ObITY. [IpuHIMIIBI painocBs3u
U TeneBuIeHI. Pagronokanus. DIIeKTpOMarHUTHOE 3arps3HEHNE OKPYKAOIIeH
cpenbl

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: MY3bIKaJIbHbIg
WHCTPYMEHTBHI, pajap, paJAuoNpuEMHUK, TEIEBU30p, aHTeHHa, Tesnedon, CBY
MeYb, YABTPA3BYKOBas TUArHOCTHKA B TEXHUKE W MEITUITIHE.

Jemoncmpayuu
1. OOpa3oBaHuE U pacIpOCTPaHEHNE TOTIEPEIHBIX U MPOIOIBHBIX
BOJTH.

2. KoneGmomeecs Te0 Kak HICTOYHUK 3BYKa.
3. 3aBHCUMOCTH JUIMHEI BOJIHBI OT YaCTOTHI KOJICOaHHUH.




6. HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BHICOTHI TOHA C AMILTUTYION U

9acTOTOH KoneOaHui.
7. HWccrnemoBanue  CBOKCTB ANIEKTPOMArHUTHBIX
BOJIH: OTpaXEHUE, MPETOMIICHHE, TIOJISIPHU3AIIHS,
mudpaknus, “HTepdepeHIus.

N oA

Habmronenue oTpakeHus U MPEIOMIICHHUS MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHuun u 1uppakiind MEXaHUIECKHUX BOJTH.

AKyCTHYECKHI pEe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

HabmroneHue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYA0M

¥ YaCTOTOH KoJeOaHuii.

HccnenoBanue CBOMCTBAJIEKTPOMArHUTHBIX BOJIH:
OTpaXeHHE, MPEIIOMIICHHE, TTOJIAPU3aIHsL, Au(paKus,

unrepdepenius. 1 0. OOHapyxeHne HHPPaKPacHOTO 1

YIBTPa(HUOIETOBOTO H3ITYICHHH.

10. Yuenuueckuit sxcnepumenm, nadopamopmsie padomul, RPAKMUKYM
11. M3yueHne napaMmeTpoB 3ByKOBOW BOJIHBI.

12. U3yuyenue

pacnpoCTpaHEHHsT  3BYKOBBIX BOJIH
B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 3. Onmuxa (10 v)

Tema 4. Onmuxa (25 u)




['eomeTpuyeckas ontuka. [IpsisMmonuHeliHOE pacipOCTpaHEHHE CBETA B
OIHOPOJIHOM cpene. ToueuHblid HCTOYHUK cBeTa. JIyu cBera.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune n3o0pakeHui B
IJIOCKOM 3€pKaJie.

[Tpenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3areib
npesnomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yros mojaHoro
BHYTPEHHETO OTPAKEHUSI.

Jlucniepcus ceera. CinoxHbIi coctaB Oenoro cera. [{Bet. Cobuparomue u
PacCenBaOIINE JINH3BI.

Tonkast nuH3a. @OKYCHOE pacCTOSHUE U ONITUYECKAs CUjla TOHKOM JINH3BI.
[TocTpoenune n3o00pa>keHNi B COOMPAIOIIUX U PACCEUBAIOIIUX JTUH3AX.
DopMysia TOHKOW JINH3BL. YBEINYEHUE, JaBAEMOE JTUH30M.

[Ipenenbl NpUMEHUMOCTH F€OMETPUUECKON ONTHKHU.

Bonrosas onrruka. Matepdepenmus ceera. KorepeHTHbIC HCTOYHUKHU. YCIOBHS
HAOJIOIeHN I MAKCHMYMOB U MUHUMYMOB B UHTEP()EPEHIIMOHHOM KapTHHE OT
BYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Iudpaxius ceera. Jludpakiumnonnas pemérka.

'YcnoBue HaOMIONEHHSI TIABHBIX MAKCHUMYMOB TpHU TMaJCHUU
MOHOXPOMaTHUYECKOr0 CBeTa Ha AU(MPAKIMOHHYIO PELIETKY.

[lonsipusanus cera

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHexue: O4YKH, JIyla,
¢doroanmnapar, MPOEKIMOHHBIM anmapar, MHKPOCKOIN, TEJIECKOIl, BOJOKOHHasl
OTITUKA, TU(PPAKLIMOHHAS PEIIETKA, OJISPOUI.

Hemoncmpayuu
1. IlpsMoyMHENHOE paclpOCTpPAaHEHUE, OTPAKEHHUE M IPEIIOMIICHUE
cBeta. Onruyeckue NpudopsI.
2. IlomHoe BHyTpeHHEE OTpaykeHue. Mozielb CBETOBOA.
3. HccnenoBanue CBOMCTB N300paKEHUH B JIMH3AX.

[IpsamomnuHeitHOe pacpoCTpaHEHUE CBETa B OAHOPOAHOM cpene. JIyu cBera.
TouyeuHblil HCTOYHUK cBeTa. OTpakeHUe CBETa. 3aKOHbI OTPAYKEHUSI CBETA.
[TocTpoenue uzo0OpaskeHuit B miockoM 3epkaie. Chepuueckue 3eprana.
[Tpenomiienne cBeTa. 3aKOHBI MIPEIOMIICHHS CBETa. AOCOIIOTHBIN MOKA3aTellb
npenomieHusi. OmuocumenvHulil nokasamens npeiomienus. IllocmosHcmeo
yacmomul ceema u COOMHoOUleHUue OJIUH 80H NPU NePexooe
[MloHOXpOMamuuecko2o ceema uepes epanuyy pasoenda 08yx ONMU4eckKux cpeo.
1 X00 nyueti ¢ npusme. Jluctiepcust cBeta. CIoKHBIN cocTaB 6enoro cBeta. L[Ber.
[TonHoe BHyTpeHHEee oTpaxkeHue. [IpeaenbHblil yrojl moJTHOTO BHYTPEHHETO
orpakenust. Cobuparowue u pacceusarowue 1un3vl. Toukas mua3a. DokycHoe
paccTOsIHUE U ONTUYECKask CUJIa TOHKOM JTMH3BI.

3asucumocms PoKycHO20 paccmosanUs MOHKOU Cheputeckoll IUuH3bl om eé
ceomempuu u OMHOCUMENbHO20 NOKA3AMesi NPEIOMIEHUSL.

@opmyIta TOHKOH JIMH3BI. YBEIMYEHHUE, 1aBAEMO€E JIMH30M.

[ X00 nyua, npoueouie2o 1uH3y noO NPOU3BOTILHBIM Y2IOM K €€ 21A6HOU
onmuueckou ocu. Ilocmpoenue uzobpaxcenuit mouxKu u ompe3Ka npamou

6 COOUPAIOUWUX U PACCEUBAIOWJUX TUH3AX U UX CUCTNEMAX.

Onmuueckue npubopsl. Pazpewarowas cnocobnocms. 171a3 kak onmuueckast
cucmema.

[Ipenensl TPUMEHMMOCTH T€OMETPUYECKOM ONTUKH.

Bonnogas ontuka. MaTepdepennns ceera. KorepeHTHbIE HCTOUHUKH. YCIOBHS
HAOIOIEHN ST MAKCUMYMOB 1 MUHIMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT
NIBYX KOTEPEHTHBIX NCTOYHUKOB. [IprMeprl kinaccnyeckux nHTepepeHIIMOHHBIX
CXEM.

[udpaxus ceeta. Judpakunonnas pemeérka. YciaoBue HaOM0IeHHS TIIaBHBIX
MaKCUMYMOB IPY MaJ€HUH MOHOXPOMATHYECKOT0 CBETa Ha AUPPAKIIMOHHYIO

PELLETKY.
[Tonsipusanus cera
Texuuueckue YCmpotcmea U mexHolo2u4eckue npoyeccyl. OYKH,

ayna,




Mozenu MUKpOCKOIIa, TEJIECKOTIA. nepuckon, ¢oroanmnapar, MUKPOCKOI, IPOEKIIMOHHBIN ammapar, MpOCBETICHUE
Habnronenue unrepdepenunu ceta. OITUKH, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA.
HabGmronenue qudpakium cBeta. Jlemoncmpayuu

HabGnronenue nuicriepcuu cBera.
[TomydeHue creKTpa ¢ MOMOIIBIO MPU3MBIL.
[Tomyuenue criekTpa ¢ HOMOIIBIO TU(PAKIIUNOHHOMN PEIETKY. Habnronenue moaHoro BHyTpEeHHETo OTpaxkeHus. Mozenb CBeToBoa.
10 HaGmonenue nonspusanuu cBeta. HccnenoBanne xofa CBETOBBIX ITYYKOB Yepe3
Yuenuueckuit sxcnepumenm, nadopamopnsie pabomut MJI0CKOTIApaJUICTBHYIO IJIACTHHY U IPU3MY.
1. HM3mepeHue nokasarels NpeioMICHUS CTEKIIA. 5. HccnenoBanue CBOWCTB M300paKEHUIT B JIMH3AX.
2. HccnenoBanue cBONCTB M300pakeHUH B JIMH3AX. 6. Mozaenu MUKPOCKOIIA, TEJIECKOTIA.
3. HaGmronenue nucriepcuu cBera. 7. HaGnronenue nHTEpPEPEHIINH CBETA.
8
9

3aKOHBI OTPAKEHUS CBETA.
HccnenoBanue npeaoMieHus CBeTa.
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Habmronenne 1BeToB TOHKHUX IJIEHOK.
. Habmonenne mudpakuuu cBera.

10. Uzyuenme nudpakimoHHON PEIETKH.

11. HaGmronenue nudpakiimOHHOTO CIEKTpA.

12. HabnronmeHue AUCIIEPCUH CBETA.

13. HaOmroneHue moyisipu3aluy CBeTa.

14. TlpumeHeHue NOASIPOUAOB ISl U3YUCHHS] MEXaHUYECKUX HAMPsDKEHHMA
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym

1. Usmepenue nmoka3zarens MpeIOMICHHUS CTEKIA.
2. HWccnemoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS OT BEIECTBA

(Ha mpuMepe XUIKUX JIUH3).
N3mepenne GOKyCHOTO PaCCTOSIHHSI PACCEUBAOIIINX JIFH3.
[Tomyuenue u300pa>keHUs B CUCTEME U3 IJIOCKOTO 3epKalia v JTMH3BL
[Tomyuenue n300paXKeHUS B CUCTEME U3 JBYX JIMH3.
KoHcTpynpoBaHue TenecKONMUYecKHX CHCTEM.
Habmronenue nudpakuuu, nHTEpPEpEeHIINH U MOJISIPU3ALIIN CBETA.
Nzyuenue MOTISIPU3AIIUU CBETa, OTPAKEHHOTO OT

MTOBEPXHOCTH JMIICKTPHUKA.
9. Uyuenue nuntephepeHIINN Ja3epHOTO U3TyIESHHS Ha ABYX IIIEIsX.
10. HabnroneHue aucnepcuu.
11. Habmronenue u uccneaoBanne AUGPaKIMOHHOTO CIIEKTpa.
12. UsmepeHnue IIHHBI CBETOBOM BOJTHBEI.
13. [Tomyuenne  crmekTpa W3IYYCHHUST  CBETOIUOA TIPH

MOMOIIN AU(PPAKITUOHHON PEIIETKH.

©NoOA W




PA3JIEJI 6. OCHOBBI CITELIUAJILHOM TEOPUU
OTHOCUTEJIBHOCTHU (4 1)

PA3JIEJI 6. OCHOBBI CIIELITAJIbHOM TEOPMM OTHOCUTEJILHOCTU
(1)

Tema 1. Ocnosol CTO (4 u)

Tema 1. Ocnoswvt CTO (5 u)

['paHuIBl MPUMEHUMOCTH KJTacCHUECKON MexaHuKHu. [TocTymnars
CIeLUAIbHON TEOPUU OTHOCUTEIbHOCTH: UHBAPUAHTHOCTH MOJIYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIUII OTHOCUTEIbHOCTH DiHIITEHHAa OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMeJIJICHUE BPEMEHHU U COKPAILICHHUE JIJTUHBI.

DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKONU YaCTHUIIBI.

CBsi3b Macchl ¢ SHEPTUEH U UMITYJIBCOM PEJISITUBUCTCKON YaCTUIIBI. DHEPTUS
ITOKOST

[‘paHuUIIbI IPUMEHUMOCTH KJIaccuueckoil MexaHuku. [loctynarsl cnenuanbHOR
TEOPUH OTHOCUTEIHLHOCTH.
[IpocTpancTBeHHO-BpeMeHHOM nHTepBaiL. [IpeodpazoBanus Jlopenna. Yciosue
NpUIUHHOCTH. OTHOCUTENILHOCTh OTHOBPEMEHHOCTHU. 3aMe/IJIEHUE BPEMEHU
W COKpaIIeHHE UTNHBL.
DHEPTUs U UMITYJIbC PEISATUBUCTCKON YACTHIIBI.
CBs13b MacChI C SHEPTUEH U UMITYJILCOM PEISITUBUCTCKON YaCTHIIBI. DHEPTHUS
MTOKOST
Texnuueckue ycmpoticmeéa U mexHolo2u4ecKue npoyecchyl.
CITyTHUKOBBIC IPUEMHUKH, YCKOPUTEIH 3aPSKEHHBIX YaCTHII.
Yuenuueckuit skcnepumenm, nabopamopnuie pabomel, npaKmMuKym
Onpenenenue UMITYJIbCA ¥ DHEPTUU  PEIISTUBUCTCKUX  YAaCTHIL
(o pororpadusamM TPEKOB 3apsHKCHHBIX YaCTHII B
MarHUTHOM I10J1€).

PA3JIEJ] 7. KBAHTOBA ST ®M3HKA (15 1)

PA3JIEJI 7. KBAHTOBA I DU3HKA (25 1)

Tema 1. Dnemenmot keanmosoit onmuxu (6 v)

Tema 1. Kopnyckynapno — éonnoeoit oyanusm (15 u)

®otonbl. Popmyna [Tnanka cBs3u 3HEpruu (OTOHA C €r0 YaCTOTOW. DHEPrus U
uMIynbC poToHa

OTxpeiTHe 1 uccnenoBanue Gororpdexra. Onpitel A. I. CroneToa. 3akoHbI
dororpdexra. YpaBHenue DitHireiiHa s poroaddexra. «KpacHas
rpanuna» poroadpdexra. JlaBnenue ceera. Oneitel I1. H. Jlebenena.
XVMMHUYECKOE ACHCTBHE CBETA.

Texnuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: (HOTOIIEMEHT,
¢doTomaTduk, coaHeuHas Oarapesi, CBeTOANO/.

Hemoncmpayuu
®o10or¢h(DHEeKT Ha YCTAHOBKE C ITMHKOBOM MJIACTUHOM.
HccnenoBanue 3akoHOB BHeIIHEro (hotoaddexra.
Ceeronnon.
Conneunas 6arapest.

Mo

PaBHOBECHOE TEMIOBOE U3NTyYeHHE (M3TydeHHEe a0COMIOTHO YEPHOTO TENA).
3akoH cMmeneHus Buna. ['unoresza M. [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.
doroaddext. Omnpitel A. I. Cronerosa. 3akonsl hoTodddexra. YpaBHeHUE
OnnTeitHa A poroadpdexra. «KpacHast rpanuna» Gotorddexra.
/laBieHue cBeTa (B YaCTHOCTH, JIaBJIEHHE CBETa Ha aOCOJIIOTHO
MOTVIOLIAIONIYI0 U a0COTIOTHO OTPaXKaroIyto MOBepXHOCTh). OmnbIThl I1. H.
JleOenena.
BomnHoBele cBolicTBa yacTull. Bonusl ne bpoiina. [nrna BoiaHsl 1e bpoitis
1 pazMepbl 001aCTH JIOKAIU3AIUH JABMKYILEHCS YaCTHIIBL.
KopryckynsapHO-BOJTHOBOU AyanusM. Judpakuus s1eKTpoHOB Ha
KpUCTaJIax.
Crnenuduxa usmepenuii B MUkpomupe. COOTHOIIEHUS HEONpeaenEHHOCTEH

[eitzenOepra




Texnuueckue ycmpoucmea u MmMexXHOIO2UYECKUEe NPOYecchl: CIEKTPOMETP,
¢doroanemenT, (HOTONATYMK, TYHHENIBHBI MHUKPOCKON, CONMHEYHas Oarapes,|
CBETOIHO/L.

Jemoncmpavyuu

1. ®ororddeKT Ha yCTaHOBKE C IMHKOBOW TJIACTHHOM.

2. HccnenoBanue 3akOHOB BHeMIHETo GoTodddexTa.
3. MHccnenoBanue 3aBUCHMOCTH CONPOTHUBIICHUS IOTYITPOBOJHHKOB
OT OCBEUIEHHOCTH.
4. Cseromuoq.
5. Comneunas Garapes.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKkmukym
1. HUccnenoanue poropesucropa.

2. Uzmepennue nocrossHHOW  [Imanka Ha OCHOBe
uccienoBanus Gotordpdekra.
3. MUccnenoBanme 3aBUCHMOCTH CHJIBI ~ TOKa qepes
CBETOIMO]] OT HaIPSKCHUSL.

Tema 2. Cmpoenue amoma (4 u) Tema 2. @uzuxka amoma (5 u)




Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccestHuio o-4acTuil.
[Ltanerapnas mozgens aroma. [loctynarst bopa.
W3nyyenue u nomonieHue (OTOHOB MPH MEPEXo/ie aToMa C OTHOTO YPOBHS
SHEpruu Ha Apyroil. Bunel criekrpoB. CEKTp ypoBHEH 3HEPIUH aToMa
BOJIOPOJIA.
BonHoBeie cBoiicTBa yacTull. Bonnsl ne bpoiia. KopnyckyisipHO-BOJIHOBOR
TTyanu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3Ty4EeHUE

Texnuueckue ycmpoucmea u npakmuieckoe npumenerue. CleKTpaaIbHbIA

aHaJIu3 (CIEKTPOCKON), Ja3ep, KBAHTOBBIM KOMITIBIOTED.

/emoncmpayuu
Mogens omnbita Pezepdopra.
Onpenenenre IIMHBI BOJIHBI J1a3epa.
Habmronenue nuHeuaTsIX CIEKTPOB H3ITy4eHHUSL.
Jlazep.
Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomot

1. HaOmronenue TMHEWYATOTO CIIEKTpA.

Howdhe

OmnbIThI IO HCCIEIOBAHUIO cTpoeHUs aroMa. [1nanerapHas Mmonens atoma
Pesepdopna.
[Toctynarsl bopa. M3nydyenue u noromieHue (OTOHOB MPH MEPEXOIE aTOMa
C OJJTHOTO YPOBHS DHEPTUU HA JPYIOM.
Bunel ciektpoB. CeKTp ypoBHEH SHEPrUu aToMa BOIOpO/Ia.
CrnoHTaHHOE U BBIHYXIACHHOE U31yyeHue ceera. Jlazep
Texnuueckue ycmpoticmeéa u mexHonio2uyecKue npoyeccyl. CHEKTPaIbHBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIN KOMITBIOTED.
emoncmpayuu
1. Mopnenb onbiTa Pesepdopaa.
2. Habmonenue TMHEWYAThIX CIEKTPOB.
3. YcTpo#cTBO U AeiicTBHE CYETUNKA MOHUZUPYIOIIUX YaCTHII.
4. OmnpeneneHue JUIMHBI BOJIHbI JJA3EPHOTO U3ITy4EHHUSL.
Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomeul, npaKmMuKym
1. HaGnroneHue TMHEHRYATOrO CIIEKTpa.
2. WccnenoBanue —crekTpa Pa3pEeKESHHOTO AaTOMAPHOTO
BOZIOpO/Ia U U3MEpEeHHe MocTosiHHON Prunbepra.

Tema 3. Amommnoe aopo (5 u)

Tema 3. uzuka amomnozo aopa u snemenmapuovix wacmuy (5 u )

OKCIIEpUMEHTBHI, JOKA3bIBAIOINE CI0KHOCTh CTpOeHUS snpa. OTKpbITHE
pamuoaktuBHOCTU. OmbITH Pe3epdopaa o onpeneneHuto cocrapa
paaroaKTUBHOTO U3nyyeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3Iy4eHusl.

Hyknonnas monens sapa ['elizendepra—lBanenko. 3apsn sapa. MaccoBoe
qucIo sapa. M3otonsl.
PannoaktuBHOCTB. Asbha-pacmnaj. INeKTPOHHBINA U TO3UTPOHHBIN OeTa-pacma.




BnusiHME paguoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U
HeiTpona. Hyknonnas mozaens siapa eiizenoepra—ILlBanenko. 3apsin sapa.
MaccoBoe uucio siapa. M3oronsl. Anbga-pacnan. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnal. 'amma-nu3iydyeHue. 3akoH paMOaKTUBHOIO
pacrmajia. DHeprus CBSI3U HYKJIOHOB B siipe. SnepHbie cuiibl. JlegekT Macchbl
siapa. SAAnepHelie peakuuu. JleneHue u CUHTES saep. S AepHsblil peakTop.
Tepmosinepublii cuaTe3. [Ipo0aemMbl M TEPCIEKTUBHI AACPHON SHEPTETHKHU.
JKOJIOTUYECKUE ACTIEKTHI IIEPHON SHEPIETUKU. DJIEMEHTAPHBIE YACTHLIBI.
OTkpbITHE TO3UTPOHA. MeToAbl HAOIOACHHSI M PETUCTPALIUU SJIEMEHTAPHBIX
yacTull. @yHaMeHTalIbHbIE B3auMojeiicTBusl. EqUHCTBO (pr3nueckoil KapTHUHBI
Mupa
Texnuueckue ycmpoticméa U NPAKMUYECKoe NpUMeHEeHUe:
kamepa BunbcoHa, siiepHbIil peakTop, arToMHast 0om0a.
Hemoncmpayuu
1. Cu€TunK MOHU3UPYIOLIUX YaCTHUL.
Yuenuueckuii 3xcnepumenm, nadopamopnuie pabomut
1. HccenenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

JIO3UMETD,

["amMma-u3nyyenne. 3aKoH pauoakTUBHOIO pacnaaa. PaqrnoakTUBHBIE U30TOIIBI
B Iipupojie. CBOMCTBa HOHU3UPYIOLIETO U3ydeHus. Bnusaue
PaJlMOAKTUBHOCTHU Ha KUBbIE OpraHu3Mbl. EcTecTBeHHBIN (OH U3ITydeHUs.
Jlozumerpus.

DOHeprust CBA3M HYKJIOHOB B siipe. SlnepHble cuibl. Jledext maccsl sapa.
Anepubie peakuuu. Jlenenue u cuntes suep. Anepusie peaktopsl. [Ipobaembl
YIIPaBIAEMOTO TEPMOSIIEPHOTO CUHTE3a. JKOJIOTUYECKUE ACTIEKTHI Pa3BUTHS
S IEPHOM DHEPreTUKU. MeTOIbl PETUCTPALIUK U UCCIIEIOBAHUS JIEMEHTAPHBIX
yactull. DyHaMeHTaIbHbIEC B3aUMOJACHCTBUSA. bapnoHbI, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtannapTHoi Mozenu. KBapk-miitooHHas MOZENb aipOHOB.
®dusuka 3a npeaenamu CrangaptHoit Mmojenu. TéMHas MaTtepus U TEMHas
pHeprusi. EnuHcTBO (pr3nueckoil KapTUHBI MUpA.

Texnuueckue ycmpoucmea u mexHoa02udecKue npoyeccovl. J0O3UMETp, Kamepa
BunbcoHa, sAepHBIM peakTop, TEPMOSIEPHBIA peakTop, aromHass OomoOa,
MarHUTHO-pE30HAaHCHAast ToMOrpadus.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym

1. HccrnenoBanue TpeKOB YacTHIl (110 TOTOBBIM (oTorpadusim).

2. HccnenoBaHue painoaKTUBHOTO ()OHA C UCHOIb30BAHUEM
JIO3UMETpA.

3. Wzyuenwue nomomeHus 6eTa-4yacTUIl ATFOMUHUEM.

PA3JIEJI 8. SJIEMEHTBI ACTPOHOMMUU N ACTPODOU3UKU (7 u)

PA3JIEJI 8. SJIEMEHTBI ACTPOHOMUU U ACTPODOU3NKU (12 u)

Jransl pa3BUTHS acTpoHOMMH. [IpuKIiiagHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE
acTpoHoMuu. Bun 3B€31HOTO0 HEOGa. Co3Be3usl, spKue 3BE3/1bI, IUIAHETHI,

ux BuauMoe BuxkeHne. Conneuynas cucrema. Comnile. CoinHeyHasi akTUBHOCTb.
Hcrtounuk sHeprun ComHia U 3B€31. 3BE3/1bl, UX OCHOBHBIE

XapaKTepUCTUKH. JlnarpaMMa «CreKTpaibHbIN KJI1acC — CBETUMOCTbY. 3BE3/IbI
[JIJaBHOW ITOCJIEJOBATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB)

JUT 3BE3]] NIABHOM MOCIIEI0BATENBHOCTH. BHyTpeHHEe CTpOCHHE 3BE3 .
CoBpeMeHHBbIE ITPEICTABICHUSI O IPOUCXO0XKIEHNN 1 3BotonuK CoslHLa U 3BE3.
JTanbl >KU3HU 3BE3.

Meunslii [Iyte — Hama ["anaktuka. [lonoxenue n asmxenne ConHua B
["amaktuke. Tunel raiakTuk. Pagroranaktuku n kBasapsl. UEpHBIE IBIPHI B
spax ranaktuk. Beenennas. Pacmmupenue Beenennoit. 3akon Xa606ma.

JTanbl pa3BUTUS aCTpOHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAYEHNE
acTpoHOMUU. [[puMEHUMOCTD 3aKOHOB (PU3UKHU I OOBSICHEHHS TPUPOJIBI
KOCMHYECKHUX O0BEKTOB.

MeTo1bl aCTPOHOMUYECKHX HcciieoBaHUuN. COBpEMEHHBIE ONITHYECKUE
TEJIECKOTIBI, PAJMOTEIECKOTIBI, BHEATMOC(EpHAST aCTPOHOMHUSI.

Bun 38é3mH0T0 HeOa. Co3Be3ausl, SpKUe 3BE3BI, ITIAHETHI, UX BHIUMOE
BIDKEHHE.

ConHeuHas cucTema.

Connue. ConHednas akTUBHOCTb. Microunnk sHeprun CoJiHIia U 3BE3]L.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CneKTpaibHbIN KJIacc —
CBETHMOCTB». 3BE3/bI INIABHOM IIOCIICIOBAaTCILHOCTH. 3aBUCHMOCTh «Macca —

CBETMMOCTB» IS 3BE€3[ INIaBHO MMOCIeI0BAaTeIbHOCTH. BHYTpeHHCC CTPOCHUC




Paz6eranue ramaktuk. Teopus bonbmoro B3peiBa. PenukToBOoe u3mydeHwue.
MacmrabHast ctpykTypa Beenennoii. Meraranaktuka. Hepeménabie mpoOieMsbl

ACTPOHOMHHU.
Yuenuueckue naonwooenusn
1. HaOmroneHusi  HEBOOPYKEHHBIM  IJIA30M  C  HCIOJIb30BaHHEM

KOMIIBIOTEPHBIX MPUIIOKEHUH JIs1 OTIPE/ICTICHUS MOJI0KEHUS HeOECHBIX
O00BEKTOB Ha KOHKPETHYIO Jary: OCHOBHbIE co3Be3qusi CeBepHOTro
MIOJIYLIApHsL U SIPKUE 3BE3MBI.

Ha6mronenus B Teneckon JIyasl, mitanet, Miteanoro [1yru.

3BE31. CoBpeMEHHBIE MPEICTABICHUS O TPOUCXOKACHUHU U dBoJony CoHIla
1 3BE3/1. DTambl )KU3HU 3BE3L.
Muneunsiii [Tyte — Hama [Nanakruka. [lonoxenue u apmxenue ConHua B
["anaktuke. Tumnbl ranaktuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B
sapax rajakTuk. Beenennas. Pacmmpenue Beenennoii. 3akon Xab60ia.
Paz6eranue ranaktuk. Teopust bonbioro B3peiBa. PenmukroBoe u3mydeHue.
MacmraOHast cTpykTypa Beenennoil. MeraranakTuka.
Hepewénnsie npobaemMbl acTpPOHOMUU
Yuenuueckue naoniooenus:
1. HaOmronenus 3BE3HOTO Heba HEBOOPYKEHHBIM J1a30M
C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN NJIsi OINpeACIICHMUS]
MOJIOKEHUST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBEepHOro MONyIIapUst U IPKUE 3BE3IBI.
Habmronenus B Teneckon JIyHbl, IUIaHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHHIA.

OUBNYECKHWU ITPAKTUKYM (16 yacoB)

Cnocobvl usmepeHusi pu3udecKux GelUdUH C UCNONb308AHUEM AHATI0208bIX
U YuposwvIx uzmepumenbHuIX HPUOOPOS U KOMILIOMEPHLIX OAMUUKOBLIX CUCHIEM.
Abcomommvle u omHOCUMeNbHble NOZPEUHOCU USMEPEHUL (PUIUUECKUX BETUYUH.
Oyenka epanuy nozpewHocmeil.

IIposedenue koceenHvIX UsMepeHUll, UCCTe008AHUL 3A8UCUMOCTEL
@usuneckux 8enUdUH, NPOBEPKA NPedIONCEHHbIX unomes (8b100p u3 pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pa30enax « Yuenuueckuil skcnepumenm,
nabopamopHvle pabomol, NPAKMUKYM»).

OBOBIIAIOUIEE TOBTOPEHMUE (4 u)

OBOBIIAIOHIEE TOBTOPEHMUE (15 u)

Ponb pu3MKHM 1 aCTPOHOMHUU B 3KOHOMHUYECKOH, TEXHOJIOTHUECKOH,
COLIMAJIBHOM ¥ 9THUYECKOH chepax e TeIbHOCTH YeJIOBEKA; POJIb U MECTO
($U3MKK ¥ aCTPOHOMHUH B COBPEMEHHOM HAayuYHOW KapTUHE MUPA; POJIb
¢buznyeckoii Teopuu B GOpMUPOBAHUH MPEACTABICHUHN 0 GU3NYECKON
KapTUHE MUpPa, MECTO (PU3NUECKON KapTHHBI MHpa B 00IIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOIE

O06o001IeHne 1 cucTeMaTu3aIus CoAepKaHus Pa3aesioB Kypca «MexaHuKay,
«MonekynspHas GU3MKa U TEPMOAHMHAMUKAY, « DIEKTPOANHAMUKAY,
«Konebanwus u BOIHB», « OCHOBBI CIIEITUAIBHON TEOPUU OTHOCUTEITEHOCTH Y,
«KBanToBas prsuka», « JIIEMEHTHI aCTPOHOMHU U aCTPOPH3UKI.
Porms ¢u3uku W acTpOHOMHHM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOMH,
COIMAIBHOW M 3THYECKoW cepax HESTEeTbHOCTH YEIIOBEKa; pOJb U MECTO
(U3MKM M aCTPOHOMHH B COBPEMEHHON HaydyHOH KapTHHE MHpa; 3HAYCHHE

OHHC&TCHLHOﬁ, CHCTCM&THBHPYIOmeﬁ, 00BSICHUTEITLHOM HHpOFHOCTH‘iCCKOﬁ




dbyaKIMiA pu3nyeckoil Teopuu; poibk U3NUECKONH Teopuu B (POPMUPOBAHHUH
MpEACTaBICHUN O (U3NYECKOM KapTHHE MHpA, MECTO (DPU3MUYECKON KapTHHBI
MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX MpPEICTaBICHUN

0 IPUPOAIE
Peseps (3 u) Peseps (10 u)
Temarnueckoe miianupopanme kKypca 11 kiaacca
IIporpammHoe cogep:kaHue
Paznen 1 DiekTpoamHaMuKa (npoknomkenne) 12/28
Komn-Bo 1.1 MaruuTHoe noJsie 6/15
4acoB Ha
6a30BoM
YpOBHE
1 B3anmoieiicTBre MOCTOSIHHBIX MArHUTOB M IMTPOBOJHUKOB C 1
TOKOM. MarHutHoe moJjie. BeKTop MarHUTHOM UHIyKIIHH.
[ IpyHIMIT Cynepno3ULIMY MAarHUTHBIX 1Tosel. JInnun
MarHUTHON MHIYKIIWH.
1 MarHuTHOE TI0JIe TIPOBOIHHKA C TOKOM (TIPSIMOTO TIPOBO/THUKA, 1
KaTyIIKA U KpyroBoro BUTKa). OneiT Dpctena. KaptuHa uHuMi
MarHUTHON WHAYKIIUH TIOJISI TOCTOSTHHBIX MarHHTOB.
Onpedenenue yciosuil NPUMEHUMOCMU MOOeIU 0OHOPOOHO20 1
lMacHUmMHO20 NoJisL.
Onpeoenenue HanpasieHuss UHOYKYUU MACHUMHO20 NOJis Npo8ooHuKa |1

C M OKOM

Maenummoe none 6 seujecmee. eppomacnemuxu, napa- u - 1
OuamazHemuxku




Cuna Amrepa, e€ HarpaBJI€HHE U MOYIIb.

Cuuia Jlopenna, e€ HanpaBieHUE U MOJY/b. JBI>KeHHE
3apsKEHHOM YaCTULIBI B OAHOPOAHOM MarHUTHOM IOJI€.
Pa6ota cunbl Jlopenna.

IIposedenue Koceennvix usmepenuti cunvl Amnepa, nposedenue|l
uUccne008anusl 3a8UCUMOCIeEl Mexcoy QuU3UYeCKUMU BeTUYUHAMU U
ONbIMO8 NO NposepKe NpPeodslONCEHHOU 2UNOme3bl Npu U3V4eHUU
Oelicmeusi NOCMOSHHO20 MACHUMA HA PAMKY C MOKOM

ObvscHeHUue OCHOBHBIX NPUHYUNOE OCUCMBUSL MEXHUYECKUX
ycmpoticms

Ipumepuvl pewenus 3a0au no meme «Cuna Amnepay

TexHHUECKHe YyCTPOICTBA U TEXHOIOTUYECKHE TIPOIECCHI: 1
MMPUMCHCHHUEC MMOCTOSAHHBIX MArHUTOB, SJICKTPOMAarHuTOB,
TECTEPMYIIBTUMETD, dJEKTPOBUTATENh KOO, YCKOpUTEIH
IJICMCHTAPHBIX YaCTHII.
Jlaboparopnas pabota Nel «Habmronenue nericTBus 1
MAarduTHOTI'O I1OJISI Ha TOK»
IIpumepul pewenus 3a0au no meme « Cuna Jlopenya» 1
Pewienue pacuémmubvlix 3a0a4 ¢ s36HO 3A0AHHOU U HESIGHO 1
3a0anHOU (huzuuecKol MOOENbIO C UCTIONb308AHUEM OCHOBHBIX
3aKoH06 U popmyn no meme «Maenummoe noney.
1

PeuieHue KauecmgenHbLX 3a0a4, mpeoyrouux npUMeHeHUs 3HaHUll no
meme «Macnummnoe noney.

DJIEeKTPOMATHUTHAasI
HHAYKImsA 6/13




SIBnenue anexrpoMarHuTHOM MHAYKIUU. [IoTOK BEekTOpa
MarHuTHON uHAYKIMU. DJIC nHayKimu.

3aKoH AJeKTpoMarHuTHoM nHAYKuu Papazaes. Buxpeoe
tekTpudeckoe nose. Toku Dyko.

I/[C unoykyuu 6 npoBoOHUKe, OBUICYUEMCSL NOCHIYNAMENLHO 6
0OHOPOOHOM MACHUMHOM NOJE.

[ Ipumepwl pewerust 3a0ay no meme « 3aKOH 1eKMpPOMACHUMHOU
UHOYKYUUY»

Pewienue pacuémmuvix 3a0ay ¢ s186HO 3A0AHHOU U HEABHO
3a0anHOU Pu3UYecKol MOOENbIO ¢ UCHONb30BAHUEM OCHOBHBIX
3aK0HO08 U hopmyn no meme « INeKmpoMACHUMHAS UHOYKYUSLY.

[IpaBuno Jlenua. MaaykruBHocTh. Karymika
WHIYKTUBHOCTH B LIETIH MIOCTOSIHHOTO TOKA.

SBnenne camounaykuuu. J{C caMOUHAYKLIUY.

Peuienue kauecmseeHHbIX 3a0ay, mpeoyowux npuMeHenus 3HaHull no
meme « NeKmpomMacHUmMHas UHOYKYUs».

[Aneopumm ucnonvzosanus npasuna Jlenya onsa onpedenenus
Hanpaeienus Mmoka 6 Konmype npu ananuse epapuieckux u
DKCnepUMEeHmanbHblx 3a0ay

Cbopka mooenu 21eKmpoMacHUMHO20 ceHepamopa

SHGPFI/ISI MAarauMTHOTO ITOJIA KaTYIIKHW C TOKOM.
3JICKTpOMaFHI/ITHOe 1oJjie

JIaGoparopHast paboTa Ne2
«V3ydeHue siBIeHNs AIEKTPOMArHUTHON MHAYKIIMN




Obvsicrenie 0CHOBHbIX npuryunoes oelicmeust mexHuyecKux
)/CWZpOZZCI’I’lG U mexHojlocuvecKux npoyeccos, makux KakK:
um)yxuuonﬂaﬂ neuy, coxzenoud, sawjuma om aekmpusayuu meil
1npu O0BUMICEHUU 8 MACHUMHOM Noe 3eMu.

Obobwarowe-nosmopumenvHoe 3ausmue no meme
«OneKmpomMacHUMHAas UHOYKYUSL)

3auem no meme «nekmpomacHUMHAA UHOYKYUS

Paznenn2 Koseoanns u Boauni 60 /24

2.1 Mexannueckue kojieoanus 4-/10

KoneobarenpHas cucrema. CBOOOIHBIE KOJIEOAHUS.

I'apmonnyeckue xonebanus. Knunemarnaeckoe u
JUHAMHYECKOE ONIMCaHUE. DHEPreTUYECKOE ONMUCAHUE
(3aKOH COXpAaHEHUsI MEXaHUYECKON IHEPIUN).

Bui600 ounamuueckoeo onucanus CAPMOHUYECKUX KoneOanul uz ux
OHEpceMUUeCcKocO U KUHEMAMUYECKO20 ONUCAHUAL.

Buinyosrcoennvie konebanus. Pesonanc. Pezonancnas kpusas.
Brusanue 3amyxanus na 6uo pe30HancHoU Kpugou.
Aemoxkonebarusi.

Pewenue pacuémmnvix 3a0au ¢ 1610 3a0aHHOU U HEABHO
3a0aHHOU hU3UUECKOU MOOENbIO C UCTONb308AHUEM OCHOBHBIX
3aK0H08 U popmyn no meme «Mexanuyeckue konebanusy.

Awmrututyna u (asza konebanuit. CBs3b aMIUTUTY/IbI
KoJie0aHM MCXOJJHOM BETMUMHBI C aMIUTUTYIAaMHU
KoJIeOaHU €€ CKOPOCTU M YCKOPEHHSI.

[lepuon u yactrora konebanuid. [lepron MaabIx CBOOOIHBIX
KOJICOaHMI MareMaTHIeCKoro MasTHHUKa. [lepros cBOOOIHBIX
KoJIeOaHNH MIPYKUHHOTO MasITHUKA.




Pewenue kauecmesennwvix 361@611[, mpe6yi0u;ux NpUMeHeHU:l 3HAHUU NO
meme «Mexanuueckue KoneOaHusy.

Obvschenue 0CHOBHbIX NPUHYUNOE OeLICMEUsL MEXHUYECKUX
yempoucme, makux Kak: MEempoHoM, 4achl, Kauenu, My3blKalbHble
UHCmMpyMenmul, ceucmozpag.

Jlabopamopras paboma Ne3 « Onpedenenue yckopenusi c60O00H020
naoenus npu NOMowU MasmHuKa

2.2 DJIeKTpOMarHuTHbIe Kojiebanusi 6/15

Konebarenbublit kKOHTYp. CBOOOAHBIE AIEKTPOMATHUTHBIE
KoJIe0aHMsI B /I€ATbHOM KOJIe0aTeIbHOM KOHTYPE.

®opmyina TomcoHa.

Cé536 amnaumyowl 3apsaoa KOHOEeHCamopa ¢ amniumyoou Cuibl
MOKaA 6 KoLebamenbHOM KOHMYpe

Pewenue pacuémuvix 3a0au ¢ s16H0 3a0aHHOU U HESIGHO
3a0aHHOU PUULECKOU MOOETbIO C UCTIONb308AHUEM OCHOBHBIX
3aKOHO8 U PopMyn no meme « DNeKmpomacHummsle
Konebanusy

Pewenue kauecmeennvix 3ada1{, mpe6yi0u;ux NPpUMEHEHUA 3HAHUU NO
meme ((aﬂeKmPOMGZHMI’HHble Koneoanusny

3aKoH COXpaHEHHs SHEPTUH B UCAIbHOM KoieOaTeTbHOM
KOHTYpE.

3aryxaroliye 21eKTpoMarHuTHbIE KoseOaHus. BoIHyK1eHHbIe
AJIEKTPOMAarHuTHbIE Kosebanus. [lepeMeHHbIN TOK.

CpaeHeHue MEXAHUYECKUX U DTIEKMPOMACHUMHbLX KonebaHull

ObvscHenue 0OCHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCmpoicme, makux Kax. 371eKmpudecKuli 360HOK, 2eHepamop
nepemMeHH020 MOoKa, TUHUU deKmponepeoay

Onpeoenenue ycio8utl NPUMEHUMOCIU MOOeNU UOealbHO20
Kon1ebamenbH020 KOHMypa




MomHOCT  NEPEMEHHOro  TOKa.  AMIUIUTYOIHOE  H
JEICTBYIOEE 3HAYEHHWE CHJIBI TOKA M HaIpPSDKEHUS IpU
pas3inyHoil (opme 3aBHCHMOCTH HEPEMEHHOIO0 TOKa OT
BpeMeHU. CUHYCOUJaIbHBIN IEPEMEHHBIN TOK.

Wneansubiii  Tpancdopmarop. I[IpomsBoacTBo, mepemada wu
notpebiaeHue AIIEKTPUUECKOI SHEpPTUH. Kynbrypa
WCIIOJIb30BaHUS DJIEKTPOIHEPTUU B IOBCEAHEBHOW JKH3HH.
TexHuueckre YCTPONHCTBA M TEXHOJOTHYECKHE IMPOIECCHI:
ANIEKTPUYECKUI 3BOHOK, T€HEPATOP NEPEMEHHOTO TOKa, JIMHUU
aNeKTponepeaay

Pesucmop, kondencamop u kamywxa uHOyKmMusHOCmu 6 yenu
CUHYCOUOANILHO20 NepemMeHH020 moKa. Pezonanc mokos.
Pe3onanc nanpscenuii.

Hemoncmpayus akmueHo2o, eMKOCMHO20 U UHOYKMUBHO20
conpomuenenull

Pewenue kauecmeennvix 361&61’{, mpe6yi0u;ux NPUMEHEHUA SHAHUL NO
meme ((9ﬂ€Kmp0MaZHMI’I’IHbl€ Koneoanusy.

MexaHn4ecKue H 3J1eKTPOMarHuTHbIe BOJHbI 4/10

Mexanuueckue BOJHBI, YCIOBUS HMX PacIpOCTPaHEHHUS.
Ilonepeunble ¥ npoAoapHbIE BOJMHBL [lepuon, ckopocTh
pacrpoCTpaHeHus: U JJIMHA BOJHBL. CBOMCTBA MEXaHMYECKHX
BOJIH:  OTpaKeHMEe, INpeloMIIeHHe, HHTepdepeHIus U
Jubpakus.

3Byk. CKOpoCTh 3ByKa. | poMKOCTh 3ByKa. BeicoTa ToHa. TemOp
3ByKa. lllyMoBoOe€ 3arpsi3HeHNE OKpYKaIOIIeH Cpebl.

H3yyenue pacnpocmpanenst 36yK08bIX 80IH 8 3AMKHYHOM
npocmpancmse.

Pewenue 3a0au




ObvsicHenue 0CHOBHBIX NPUHYUNOB OeliCIEUs. MEXHUYEeCKUX
VCMPOUCME U MEXHONI02UYECKUX NPOYECCO8, MAKUX KAK:
MY3bIKAIbHbIE UHCMPYMEHMbL, paoap, paouonpuémHux,
menesusop, anmenna, menegon, CBY-neuw, ynompazeykosast
OUACHOCMUKA 8 MeXHUKe U MeOUuyUuHe.

DJeKTpOMarHuTHhIE BOJIHBL. VYenosus U3JIy4CHUS
JIEKTPOMArHUTHBIX BOJIH. CBOMCTBA 2IEKTPOMAarHUTHBIX BOJIH:
OTpa)KeHHE, MPEJIOMIICHUE, MOJIApH3alMsi, UHTepPEpeHIUs U
IuQpakiys. B3aMMHas OPUEHTALUS BEKTOPOB

B HJICKTPOMArHUTHOM BOJIHE.

[IIxana snexkTpoMarHuTHHIX BOJIH. [IpuMeHnenue
AEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
TexHuyeckue ycTporucTBa U MPAKTHYECKOE IPUMEHEHHE:!
MY3bIKaJIbHbIE HHCTPYMEHTBI, pajiap, PaIuONpUEMHUK,
TeNeBU30p, aHTeHHa, TeaehoH, CBY-meus,
VABTPa3BYKOBAsl IMATHOCTHKA B TEXHUKE U MEAUITTHE
[IpuHIMIIBI paAMOCBA3U U TeneBuAeHU. Pagnonokaimsi.

Pewenue kauecmesennvix 3610611!, mpe6yl0u;ux NPpUMEHEHUA 3HAHUU NO
meme «Mexanuueckue u JJIEKMPOMACHUNIHbLE 60J1HbL)

Pewenue kauecmeennvix 3610&1’{, mpe6yiou4ux NPpUMEHEHUA 3HAHUU NO
meme «Mexanuueckue u IANNEKMPOMACHUNIHbLE BOJIHbLY

Yempoticmeo u npunyun pabomser npocmetiwie2o paouonpuemHuka

2.4 Onruka 10/25

[IpssMonnHETHOE pacCIpOCTPaHEHHUE CBETA B OJHOPOIHON
cpene. JIyd ceera. ToueuHblil ICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbBI OTPAKEHHUSI CBETA.
ITocTpoenue n300paskeHHii B INIOCKOM 3epKaJie.




Habniooenue onmuueckux sgnenuii, npogedeHue KOC8eHHbIX
usMepeHutl, Uccie008aHus 3a8UCUMOCMEN PUIUYECKUX GETUYUH U
ONbIMOB8 NO NPOBEPKe NPEOIONHCEHHOU SUNOMe3bl NPU U3VYeHUU
A6NIEHUTI NPETOMIEHUSI C6ema HA epaHuye pazoend 08yxX cpeo,
npellomMileHus céema 6 coouparoueti

u pacceusaiowjell 1UH3Ax, 60JHOBLIX CEOUCME C8EMA.

Ilocmpoenue u pacuém uzobpasxicenuti, co30a8aemulx Ni1OCKUM
3epKanIoM

Cghepuueckue 3eprana

[Ipenomiienue cBeTa. 3aKOHBI IPEIOMIICHHS CBETA.
AOCOIIOTHBIN MOKa3aTesb NPEIOMIICHHUS.

Hucnepcus ceeta. Cl0xHBIN cocTaB Oenoro cBera. L[Ber.
[Tonnoe BHyTpeHHee oTpaxenue. [IpenenbHblii yroi HoaHoro
BHYTPEHHETO OTPAKECHUS.

Jlabopamopnas paboma No4 « Uzmepernue noxazamens
npenomMaeHUs CIeKaay

OmmnocumenvHuvlll nokazamenv npenomnenus. [locmosncmeo
Yacmomul ceema u COOMHoOuEeHUe OJIUH B0IH NPU NePexooe
MOHOXPOMAMUYECKO20 C8ema Yepe3 paHuyy pasoeid 08yx
ONMU4eCcKux cpeo.

Xoo nyueti 6 npusme.

Cobwuparorue U paccenBaroiye JuH3bl. TOHKas TUH3A.
@DOKYCHOE pacCTOSIHUE U ONTUYECKAs CHJIa TOHKOM JIMH3BI.

®opmyIia TOHKOH JIMH3bI. YBEIWUYEHHUE, 1aBAEMOE JIMH301

Jlabopamopnas paboma Ne5 « Onpedenenue onmuieckou cuibl u
GoKycHo2o paccmosnusi coouparoujeti TUH3b1)

3asucumocmuv oKycHo2o paccmosHus MOHKOU chepuyeckoi TUH3bL
om eé 2eomempuu U OMHOCUMENLHO20 NOKA3amels

nperlomilenusl.




Xo0 nyua, npowedweco 1un3y no0 NPOU3BOIbHLIM Y2IOM K €€
2nasHou onmudeckotl ocu. Illocmpoenue u300pasxicenuti mouku u
ompe3sKa NPSMoll 8 COOUPAIOWUX U PACCEUBAIOUUX TUH3ZAX

U UX cucmemax.

OnTuueckue npubdopsl. Pazpemaromas cnocodHocts. [11a3 kak
ONTHYECKAsi CUCTEMA.
[Ipenensl IPUMEHUMOCTH T€OMETPUUECKOIN ONTUKH.

TexHu4yeckne yCcTporuCTBA U TEXHOJIOTHUECKUX ITPOLIECCHI:
OYKH, JIyTIa, IEPUCKOII, (pOTOANNIapaT, MUKPOCKOII,
IIPOCKIMOHHBIN anmapar, IpOCBETICHUE ONTUKH,
BOJIOKOHHAs ONTHKA, AU(PpaKIMOHHAs PelIETKA .

HpOC@@WUZ €HUue onmuku

Tlocmpoenue u pacuém uzobpasicenutl, co30a8aeMblxX NIOCKUM
3epKaIoM, MOHKOU TUH3OLI.

Pewenue kauecmseennuix 3a0ay, mpedyowux npumMeHeHus: 3HAHu
no meme « Onmuxay

Bonnosas ontuka. UnTepdepennus ceera. KorepentHbie
MCTOYHUKH. YCIIOBHSI HAOMIOJIEHNUSI MAKCUMYMOB 1 MUHUMYMOB
B MHTEP(EPEHIIMOHHON KapTUHE OT JIByX KOT€PEHTHBIX
UCTOYHUKOB. [Ipumeps! KiIaccnueckux MHTEpPEepeHIIMOHHBIX
CXEM.

Hudpaxius ceeta. Judpakuronnas pemerka. YcioBue
HaOJII0/IeHNs ITIaBHBIX MAKCUMYMOB TIPH NMaJIeHUN
MOHOXPOMAaTHYECKOTO CBETa Ha TUPPAKITMOHHYIO PEHIETKY.
Ilonsspu3zanus ceera

Jlabopamopnas paboma No6 « Hzmepenue Onunbl C6emMoBoLU 80HbLY

Obvsicnenue ocobennocmeri nPOMeKaHusi ONMUYECKUX sIGIEHULL:
unmepgepenyuu, ougpaxkyuu, oucnepcuu, NOIHO20 HYMPEHHE20
OMPAXHCEHUS.

Pewenue pacuémmuvix 3adau c a61Ho 3a0aHHOU U HEABHO




3a0anHOU hU3ULECKOL MOOENbIO C UCNONIb30BAHUEM OCHOBHBIX
3aK0H08 U Ghopmyn no meme « Onmura,

Paznen 3 OcHOBBI crienMAJILHONH TEOPHH OTHOCHTEILHOCTH 4/6

3.1 OcHOBBHI CHICIMATIBHON TECOPHH OTHOCUTEIILHOCTH 4/6

I'paHuIBI IPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU. 1
ITocTynars! crienuanbHON TEOPUH OTHOCHTEIBHOCTH.
OTHOCHUTETBHOCTH OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U 1
COKpALICHUE JUIMHBI.
IIpocmpancmeenno-epemennoni unmepesan. Ilpeobpazosanus 1
Jlopenya. Ycnosue npuuunnocmu.
Ipaxmuxym 1
Ipaxmuxym 1
OHeprus U UMITYNbC PEIATUBUCTCKON YacTulbl. CBA3b 1
MAacChl € YJHEPTUEH U UMITYJIbCOM PEISATUBUCTCKOU
YaCTULIBI. DHEPTHS MOKOS
TexHuueckue ycTpolcTBa U TEXHOJIOTUYECKUE ITPOLIECCHI: 1
CIIyTHUKOBBIE IPUEMHHUKH, YCKOPUTEIH 3apsyKEHHBIX YaCTHL]
IIpaxmuxym 1
[ Ipaxmuxym 1
/labopamopras paboma «lIposedenue kocgennvix uzmepenuti umnyivca u |1

DHepeuU perTmUBUCICKUX Yacmuy (no pomospaghusim mpekos 3apsisceHHbIX
yacmuy 6 MazHUMHOM noje). »




Pasznen 4 KBanToBas ¢pusuka 15/25

4.1 KopnycKyJIsIpHO- BOJHOBOW ayaym3m 6/15

PaBHOBECHOE TeMIOBOE U3ITyYeHHE (M3TTyYeHHE a0COITIOTHO
yépHoro Tena). ['unoresa M. Ilnanka o kBaHTax.

@DoTOHBI. DHEPTHUS U UMITYIIBC (DOTOHA.

3axon cmewenus Buna.

ObvsicHenue 0CHOBHBIX NPUHYUNOG OeUCBUS. MEXHUYECKUX
VCMPOUCmMe, MAKux Kaxk. CneKmpomemp, ¢omosiemenmn,
gomooamuux, myHHeIbHbII MUKPOCKON, COTHeYHAas bamapest,
€6emoouoo.

Pewenue pacuémmnuix 3a0au ¢ 2610 3a0aHHOI U HESABHO
3a0aHHOU PU3ULECKOU MOOEIbIO C UCNIONb308AHUEM OCHOBHBIX
3aKon08 u popmyn no meme «Keanmosvie s6nenusny.

®otoappext. OnbiTel A. I. Croneroa. 3akoHsl poTorddekra.

VYpaBuenue DuinmTeiHa s pororddexra. «KpacHas rpanuiiay
dhotorddexra.

Onpeoenenue ycnouil NPUMEHUMOCMU K8AHMOBOU MOOeNU ceema.

AHanu3z K6aHMOBHIX NPOYECCOB € UCNONB308AHUEM YPAGHEHUS
Duinwmetina 011 homosghpexma, npuHyuna cOoOmHoOUeHul
Heonpeodenénnocmu I elizendepea.

Pewenue kauecmesennvix 361@611!, mpeéyiou;ux NpUMEHEeHUs 3HAHUU NO
meme «Keanmoevie senenusy.

JlaBneHue cBeTa (B YaCTHOCTH, JIaBJIIEHUE CBETa Ha
a0COJTIOTHO TOTJIOMIAOIIYIO U AOCOTIOTHO OTPAXKAIOIIIYIO
noBepxHocTh). OnpiThl [1. H. JleGenena.




TexHUYeCKHe yCTPOUCTBA U TEXHOJIOTUYECKHUE MTPOIECCHI:
CHEKTPOMETP, (OTOITEMEHT, (POTOAATUHK, TYHHEIIbHBIH
MHUKPOCKOII, COJIHEUHAs Oarapesi, CBETOINO]

Bonnosvie ceoticmea wacmuy. Bonnwt 0e bpoiina. /[nuna eonnwl 0e
bpoiina u pazmepor obnacmu noxaruzayuu
osudicyujetics yacmuywvl. Kopnyckynsaprho-60110801 0yanu3m.

Huppaxyus 51eKkmporos na KpUcmaiiax.
Cneyugpura usmepenuii 8 muxkpomupe. Coomnouienus
Heonpedenénnocmell I elizenbepea

Peuwenue kauecmesennvix 361()61%, mpe6y}0w;ux NPpUMEHEHUA 3HAHUL NO
meme «Keanmoevie s6nenusy.

4.2 ®uszuka aroma 4/5

OMBITHI MO HCCIIETOBAHUIO CTpOoeHUs aroma. [Tnanerapnas
Mozenb aroma Pesepdopaa.

[Toctynarst bopa. U3ny4yenue u nornouieHue GoToHOB
IIpY [IEPEXOJIE AaTOMA C OJJHOTO YPOBHS DHEPTUH HA

JPYIOM.

Amnanusz K6aHMoOBbIX NPOYECCOE HA OCHOBE NEPEO20 U 6IMOPO2O
nocmynamosg bopa

Ilpakmuxym

Ipaxmuxym

Bunel cnektpoB. CieKTp ypOBHEH dHEPruu aroma
Bosioposia. CIOHTaHHOE U BBIHYKJEHHOE U3ITy4YeHUe
CBETA.

TexHuyeckue ycTporuCTBa U TEXHOJIOTHYECKHE TPOLIECCHI:
CHEKTPaJIbHBIN aHAMNU3 (CIIEKTPOCKOM), Ta3ep, KBAHTOBBIH
KOMIIBIOTEP

Tpaxkmuxym




Tpaxkmuxym

Jlabopamopnas paboma

4.3 ®du3uKa aTOMHOTO /Ipa U JIeMeHTAPHbIX YacTuIl 6/6

Hyxnonnas moznens siapa [eitzenoepra—liBanenko. 3apsn sipa.

MaccoBoe uucio sanpa. M3oromnsl.

PannoaktuBHOCTh. Anb(a-pacnan. DIEKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnaf. ['aMma-uznyueHue.
Ipaxkmuxym
Ipaxkmuxym
Pewenue 3a0au

DHeprus CBs3U HYKJIOHOB B sifipe. Saepubie cuibl. [edext

MacchlI siipa. SnepHsie peakiuu. Jlenenue u CuHTE3 sep

S nepusie peaktopsl. [IpoOneMbl yrpaBisieMoro TEpMOsAEpPHOTO

CUHTE3a. DKOJIOTUYECKHUE ACTIEKThI Pa3BUTHUS AIEPHOU

SHEPTETUKH.
Ipaxkmuxym
Ipaxkmuxym
Pewenue 3aoau




MeToab! perucTpanuy 1 UCCIeI0BaHUS SIIEMEHTAPHBIX
yactull. OyHaaMeHTalbHbIe B3auMoecTBUA. bapuoHsl,
ME30HBI 1 JICTITOHBI.

[Ipencrasnenne o CranaaptHoit mogenu. KBapk-riroonHas

MoJienb aapoHoB. Pu3nka 3a npeaenamu CTaHIapTHON MOAEIH.

Témnuas marepust u TéMHast s3Heprus. EqUHCTBO Pusmueckoit
KapTHHBI MUDA.

TexHuueckue ycTpocTBa U TEXHOJIOTHYECKHE IPOLIECCHI:
NO3UMETP, Kamepa BuiibCoHa, i1epHBINA peakTop,
TEPMOSIIEPHBIN peakTop, aroMHasi 6oMOa, MarHUTHO-
pe3oHaHCcHast ToMorpadus

Ipaxmuxym

Ipaxkmuxym

Pewenue 3a0au

Pa3nen 5 DiaemMeHThI acTPOHOMEM U acTpodu3nku 8/12

5.1 DieMeHTBI acTpOHOMHH 1 acTpodusuku 8/12

MeTo/pl acCTPOHOMUYECKUX HccnenoBannil. CoBpeMeHHbIE
OTNITHYECKHUE TEIECKOTIBI, PAIOTEICCKOIbI, BHeaTMOCchepHas
aCTPOHOMMUSI.

Bun 38€31H0r0 HeOa. Co3Be3us, IpKUe 3BE3/IbI, TUTAHETHI, UX
BUMMOE JIBHOKEHUE.

Omanvt pazeumus acmporomuu. Ilpuxiaonoe u
MUPOBO33pEHUecKoe 3HaueHue acmporomuu. Ilpumenumocmo
3AKOHO8 u3uKu 0151 00BACHEHUSA NPUPOObL KOCMUYLECKUX
00beKmos.

OcnosHule cosse30us Cegeproco nomyuwapus u apKue 36e30bl




Pone acmponomuu 6 cospemennoti kapmune mupa, 8
NPAKMUYECKoll 0essmelbHOCMU Yel08eKa U OanbHelulem
HAY4YHO-MeXHUYecKoM pa3sumuu.

ConHeuHas cucTeMa.

Comnane. CoHedHas akTUBHOCTD. MicTounuK sHeprun COJTHIIA U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(narpamma
«CTIEKTpaNbHBIN KJIaCC — CBETUMOCTBY. 3BE3/IbI INIABHOM
MOCIIEI0BAaTEILHOCTH. 3aBUCHMOCTB «Macca —

CBETUMOCTB» IS 3BE3/] NIAaBHOM MTOCIIEN0BATEIbHOCTH. BHyTpeHHEe
CTPOEHHUE 3BE3.

Cospemenmbvie npedcmasiienuust 0 NPOUCXONHCOCHUU U IBOTIOYUU
Connya u 36e30.

Ipaxmuxym

Ipakmuxym

CoBpeMeHHEBIE MPEACTABICHHUS O TIPOUCXOKICHUH U IBOTIOIIAN
CoiHLa u 3B€311. DTaIbl )KU3HU 3BE3I.

Maieunsrii [TyTs — Hamma ["anaktuka. [Tomoxxenue u amwkenne CoHia
B ['anaktuke. Tunel ranakTuk. PaguoranakTuky u kBazapsl. YEpHbIe
JBIPBI B SIAPAX rajJakTUK.

Obobwenue u cucmemamusayusi COOEPIHcanus paz0enos Kypca
«Mexanuxa»

0606w eHue u cucmemamu3ayus COOEPIHCaHUs pazoenos Kypca
«Monexynspras ¢uzuxa u mepmoOUHAMUKa,

Bcenennas. Pacimpenne Beenennoit. 3akon Xab6na. Pasoeranue
rajakTuk. Teopus bonsiioro B3peiBa. PenukroBoe n3irydyeHue.




MacmrabHnas cTpykrypa Beenennoii. Meraranaktika. Hepeménnnie
POOIIEMBI ACTPOHOMHU

Paznea 7 Ob6o0marimee nopropenue 4/15 (11 yacos -B npeabLIylIdX pa3aesiax)

Obobwenue u cucmemamu3ayus COOEPHcaAnus paz0enos Kypca
«DNeKmpoOUHAMUKA»

Obobwenue u cucmemamu3ayus COOEPHcaAnUs paz0enos Kypca
«DNeKmpoOUHAMUKA»

ObobWenue u cucmemamu3ayusi COOepHCanus pazoenos Kypcd
«OneKkmpoouHamMuxa»

O06o0011eHNe U cucTeMaTH3alMsl COAep KaHus pas/iesioB Kypca
«MexaHuka», «MonekynspHasi GU3MKa U TEPMOJUHAMUKAY,

O06o0011eHre U crucTeMaTH3alus CoAepKaHMs pa3/iesioB Kypca
«DNEKTPOAMHAMUKAY

Obobwenue u cucmemamuszayus COOePHCanHUs pazoenos Kypca
«Konebanus u 601HvL»

Obobwenue u cucmemamusayusi COOEPHcanus paz0enos Kypca
«Konebanus u 6onnbvl»

ObobWenue u cucmemamu3ayusi COOepHCanus pazoenos Kypcd
«Keanmoeas ¢usuxay

O06o011eHre U cucTeMaTU3alMsl COACp>KaHUsl pasiejioB Kypca
«KBanToBas uszmkar

O06o011eHre U cucTeMaTU3aIMsl COACpKaHusl pasiejioB Kypca
«KonebaHus v BOJTHBI)

Pe3zeps 0

Pe3eps 7




MPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT' PAMMOBI

10 KJIACC

Kox
MPOBePsIEMOTro
pe3yJabrara

HpOBepﬂeMbIe NpEeAMETHBIC PE3YJIbTATbl 0CBOCHUN OCHOBHOI1
06pa30BaTe.]'le0i7[ nporpamMmasl CpeIHEro 0611161"0 06pa30BaHI/IH

10.1

JleMoHCTpUpOBaTh Ha TpUMEpax polb M MECTO (HU3UKH B
dbopMuUpOBaHUU COBPEMEHHON HAy4YHON KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKU U TEXHOJIOTUM, B TPAKTUYECKOMN JeATEIbHOCTU

moneu

10.2

Y4UTHIBaTh TPAHUIIBI IPUMEHEHHS U3YUYEHHBIX (PU3NUECKUX MOJETEH:
MaTepualibHasl TOYKa, MHEPIHaIbHAs CUCTEMAa OTCU€Ta, aOCOIIOTHO
TBEPI0E TEJI0, UACAIBHBIN T'a3; MOJEIN CTPOCHUS Ta30B, KUIAKOCTEH 1
TBEPABIX TeJN, TOYCYHBIA SIIEKTPUUYECKUIM 3apsyl — MpPU pPEUICHUH

Q)HSH‘ICCKI/IX 3aga4

10.3

Pacnio3naBarp ¢uznyeckue sBieHUs (IPOIECChl) U OOBICHATh UX HA
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYISIPHO-KUHETHUYECKOW TEeopHu
CTPOEHHUS BEIIeCTBA W DJEKTPOAMHAMUKH: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOTHOE TaJICHUE
TN, ABW)KEHUE IO OKPYXHOCTH, MHEpIUS, B3aUMOJAEHCTBHE Tell;
muddy3us, OpOyHOBCKOE JIBUXKEHHME, CTPOEHHE KHUAKOCTEH u
TBEPABIX TeJd, H3MEHEHHEe O00béMa Tel TMpuU HarpeBaHUU
(oxnakJIeHUM), TEIJIOBOE PAaBHOBECHE, HCIApeHUe, KOHJIEHcaIus,
MJIaBJICHUE, KPUCTAJUIM3AIUsl, KHUIIEHUE, BIaXHOCTh BO3IyXa,
MOBBIIICHUE IABJICHUS T'a3a IPU €TO HAarPEBaHUHU B 3aKPHITOM COCYIE,
CBS3b MEXKIYy IapamMeTpaMH COCTOSIHHS Tra3a B H30IpoIleccax;

QJICKTpU3alusd TCII, B3aHMOJECHCTBHE 3apaa0B

10.4

OnucelBaTh MEXaHUYECKOE JIBW)KEHUE, HCHOIb3ysd (QU3ndecKkue
BEJIMYMHBL: KOOpJAUHATA, IIyTh, IIEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWJIa, UMIIYIbC Tejla, KUHETUYeCKas DHeprus,
MOTEHUUabHAsl DJHEPrus, MeXaHudeckas paboTa, MeXxaHUYecKas
MOIIHOCTb; TpPU OMNHCAHUM MPABWJIBHO TPAKTOBaTh (PU3NUYECKUI
CMBICJI HCIOJBb3yEeMBIX BEIMYMH, UX OOO3HAYEHHS M ETUHUIIBI,
HaXOAUTh (POPMYIIbI, CBS3BIBAIONINE JAHHYIO (PU3NUYECKYIO BEITHUNHY

C ApYTUMHU BECIIMYMHaAMU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€I U TEIJIOBEIC
SABJICHUSA, HUCIIOJIb3Yys (bI/IBI/I‘IeCKI/Ie BCJIMYMHBI. JaBJICHUEC Tasa,

TeMIieparypa, CpedHsis KUHETHYecKas »HHEprusi XaoTHYECKOTro




JIBYDKCHHUSI MOJICKYJ, CpPEIHEKBaIpaTHYHAs CKOPOCTh MOJIEKYI,
KOJMYECTBO TEIUIOTHI, BHYTPEHHsSs OHeprus, pabora rasa,
KOI(PUIIMEHT TOJE3HOTO JCUCTBUS TEIUIOBOTO JBUTATEINS, MPHU
ONMKMCAHUM  MPABUJIBHO  TPAKTOBaTh  (U3UYCCKUUA  CMBICI
UCIIOJIb3YEMbIX BEIMYUH, X O0O3HAYECHHUS W CAUHUIIBI, HAXOIUTh
bopMysIbl, CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIUYMHY C

JpPYTUMH BEIUYUHAM

10.6

OnuceiBaTh M3y4YCHHbIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
AIIEKTPUYECKUE SBJICHHS (TMPOIECChl), HCHONB3ysd (pu3ndeckue
BEJIMYMHBIL:  JJEKTPUUYECKUNM  3aps],  DJIEKTpUYECKOe  MOJe,
HANPSOKEHHOCTH TOJIA, MOTEHIMANl, Pa3HOCTh IOTEHIMAJIOB; IPU
OMHMCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKHI CMBICI HCTIONIb3YEMBIX
BETMYMH, WX OOO3HAYCHHS U EIUHUIBI, YyKa3bIiBaTh (HOPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (PU3MYECCKYI0 BEIMYUHY C JIPYTUMH

BCIMYHMHaAMH

10.7

aHaAJM3UPOBaTh (PU3MUYECKUE NPOLECCHl M SBJICHUS, HCIOJb3YA
¢du3nyeckre 3aKOHbI M IPUHIUIIBL: 3aKOH BCEMUPHOT0 TsArotenus, |, 11
u |1l 3akonsl HproTOHA, 3aKOH COXpaHEHMs] MEXaHUYECKON IHEpPIuH,
3aKOH COXPAHEHUS UMITYJIbCa, IPUHIUI CYNEPIO3ULINH CUIT, TPUHLUI
paBHOINpABUs HMHEPLUUAIBHBIX CHCTEM OTCYETA; MOJEKYISIPHO-
KMHETUYECKYIO TEOPUIO CTPOCHMSI BEIIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CcpeqHell KMHETUYECKOW SHEPTUU TEIJIOBOTO JIBUKEHHS MOJIEKYI C
a0COJIIOTHOM TEMIEepaTypol, MEepPBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXPAaHEHUsl NIEKTPUYECKOTO 3apsaa, 3akoH Kymona, mpu sToMm
pas3Inyarh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €M0 MareMaTu4eckoe

BBIpaXXEHHE U yCIOBUS (FPAHULIbI, 00JaCTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE NMPUHIUIBI ACUCTBUS MAIIMH, MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3nuuarh YCJIOBHS HUX 0e€30MacHoro

HCIIOJIB30BAaHUS B HOBC@)IHeBHOﬁ KHU3HU

10.9

BBINOTHATE SKCIEPUMEHTHI 110 UCCIEIOBaHUIO (PU3HMUECKUX SIBICHUIN
U TIPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX U KOCBEHHBIX M3MEpPEHUN;
npu 3ToM (GopMynHupoBaTh MpodieMy (3a1ady) U TUIIOTE3y y4eOHOTo
HKCIIEPUMEHTa,  cOOMpaTh  yCTAHOBKY W3  MPEIIOKEHHOTO

000pyAOBaHus, TPOBOJUTH OIBIT U (POPMYITHPOBATH BHIBOJIBI

10.10

OcymecTBIsATh TPSMBIE W KOCBEHHBIE HW3MEpPEHUs (U3HUECKUX
BEJIMYMH; TPU 3TOM BbIOMpaTh ONTHUMAIbHBIA CIOCOO M3MEPEHUs U

HCIIOJBb30BATh U3BCCTHBIC MCTOABI OLICHKH HOFpGLHHOCTGfI I/IBMepeHI/Iﬁ

10.11

HccnenoBare 3aBUCUMOCTH MEXAY (PU3MUECKUMHU BEIMYUHAMHU C
UCIIOJIB30BAaHUEM IMIPSIMBIX M3MEPEHUM; NPU ITOM KOHCTPYHUPOBATh

YCTaHOBKY, (DUKCHPOBATh PpE3yIbTaThl IOJyYCHHOH 3aBUCHMOCTH




(UBUYECKUX BEIMYHH B BUJIEC TaOIHI] U TPAQHUKOB, JETaTh BHIBOIBI 10

pe3yabTaraM UCCICA0BaHUA

10.12

CoOmronate  mpaBuia Oe30macHOro Tpyda TPH  MPOBEICHUHU
HCCICNOBAaHUM B paMKax Y4YeOHOro SKCIIEpUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOM U MTPOEKTHOW AEATEIBHOCTH C UCHOJb30BAHUEM

U3MEPUTENILHBIX YCTPOUCTB U 1a00paTopHOTo 000PYIOBaHUS

10.13

Pemarp pacuérHbie 3a1a4u C SBHO 3aJJaHHOM (PU3MUECKON MOJIENbIO,
UCTIONB3YsT (PM3UYECKHE 3aKOHBI M TPUHIIMIIBI;, HA OCHOBE aHAJIM3a
YCIOBHS  3a7a4d  BBIOMpATh (U3NYECKYI0 MOJENb, BBIIACATH
dbuznyecKkrue BEITMIUHBI U (OPMYITBI, HEOOXOAMMBIE JUIS €€ pelieHus,
MPOBOAMTH PAacUYEThI M OLIEHUBATH PEAIbHOCTD IOJTyYCHHOTO 3HAYCHHS

(buznYeCKol BETHUNHBI

10.14

Pemars Ka4CCTBCHHBIC 3aJa4u: BBICTpanuBaTh JJOTUYCCKHU
HCIMIPOTHBOPCUYUBYHO LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YUCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (I)I/I?»I/I‘ICCKI/IC SABJICHUA

10.15

Hcnonb3oBarh Mpu  pelIeHMH Y4eOHBIX 3a7ad COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOIMU MJIi IIOUCKA, CTPYKTYpHUPOBaHMUS,
MHTEPIIpETAlMM U NPEACTaBICHUS y4eOHOM M Hay4dHO-IOMYJISpHON
MH(pOpMaIMH, MTOJYYEHHOW U3 Pa3IMYHBIX UCTOYHUKOB; KPUTHUYECKU

AHaJIM3UPOBATH MOJTYIACMYTO I/IH(l)OpMaI_II/IIO

10.16

[TpuBoaAUTH MpHMEPHI BKJIaJa POCCUMCKUX M 3apyO€KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOLECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKHU U TEXHOJOT UM

10.17

Hcnonp3oBarh TeopeTUUeckue 3HaHUS MO (U3HMKEe B MOBCEIHEBHOM
KU3HU Ui oOecriedeHus: 0e30MacHOCTH Tpu  OOpalieHuu ¢
npuOopaMl M TEXHUYECKHUMH YCTPOWCTBAMH, JUIsl COXpPaHEHUS
3M0POBBSI W COONIONEHUS HOPM DKOJOTHYECKOTO TIOBEIEHHUS B

OKpYyKarollen cpefe

10.18

PaGoraTh B rpyrmie ¢ BHIITOJIHEHUEM Pa3IMUHbIX COLUATBHBIX POJIEH,
IUTAHUPOBaTh  pabOTy TPYIIbI, PpAIMOHAIBHO  pacCHpenesiTh
00S3aHHOCTH U IUIAHUPOBAaTh JESATEIbHOCTh B HECTAaHJAPTHBIX
CUTyallUsIX, aJeKBaTHO OLICHMBAaTh BKJAJ Ka)JOro W3 yYaCTHUKOB

IPYIIBI B peLIeHHe paccMaTpUBaeMoil MpoOiIeMbl

11 KIIACC

Kox
NpoBePsSIeMOro
pe3yabTara

IIpoBepsiemble MpeaAMeTHBIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOM
00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

111

JleMoHCTpUpOBaTh Ha TpUMEpax polb M MeCTo (U3UKUA B




(GhopMHpPOBAaHWN COBPEMEHHOW HAy4YHOW KapTUHBI MHUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B MPAKTUYECKOU AEATETbHOCTH

JIFONIEH, IEIOCTHOCTD U €IMHCTBO (PM3UUECKON KapTHHBI MUPa

11.2

VYYuThIBaTh T'paHULIbl IPUMEHCHUSA U3YYCHHBIX (bHBH‘IeCKI/IX MO,Z[CJ'ICfIZ
TOYCUHBIN 3J]€KTpI/I‘I€CKI/II71 3apsan, AAC€pHad MOACIIb aTOMa, HYKJIOHHAA

MOJIETTb aTOMHOTO sI/Ipa MPH PeIICHNH (HU3NIECKHUX 33134

11.3

PacrnioznaBarh (u3ndeckue sSBIeHUs (IPOLECChl) U OOBSICHATH X HA
OCHOBE 3aKOHOB JJIGKTPOJMHAMUKA U  KBAaHTOBOM  (DU3HKHU:
ANIEKTpUYEcKasl MPOBOIUMOCTh, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE€  JICMCTBHS ~ TOKAa,  B3aUMOJCHCTBHE  MarHuTOB,
DIIEKTPOMArHUTHAS WHAYKIHS, JEHCTBHE MAarHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3apsll, SJIEKTPOMarHUTHBIE
KoNeOaHus ¥ BOJHBI, MPSAMOJIUHEHHOE pacCHpOCTPaHEHUE CBETa,
OTpaKEHHE, TpeloMIIeHHe, HHTepdepeHuus, audpakuus Hu
MOJISIPU3AIUS CBETA, TUCIIEPCHS CBETA, (POTOIIEKTpUIECKU dPdexT
(dporoaddexT), cBeTOBOE MaBIICHHE, BOSHHUKHOBEHHE JIMHEHYATOTO
CIEKTpa aroMa BOJOPOJA, €CTECTBEHHass M  HCKYCCTBEHHas

pPaarnOaKTUBHOCTD

114

OnuceiBaTh M3Y4YEHHBIE CBOWCTBA BellecTBA  (AJIEKTPUUYECKUE,
MarHUTHBIE, ONITUYECKHUE, HIEKTPUUECKYIO IPOBOJIUMOCTD PA3IUYHBIX
Cpel) M DIEKTPOMarHUTHbIE SBJIEHUS (TIPOLIECCHI), HCIIONIb3YS
¢u3nyeckue BEIMYUHBL: JIEKTPUUECKUH  3apsiy, CWiIa TOKa,
JNIEKTPUYECKOE  HANpSOKEHHWE, DIIEKTPUYECKOE  COIPOTUBIICHHE,
pasHocTh moteHimanos, JJIC, pabora Toka, UHIAYKIIMS MarHUTHOTO
nonsi, cuia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb KaTyIIKH,
DHEPrusl IEKTPUYECKOT0 M MArHUTHOTIO MOJIEH, NMEPUOJ M 4YacToTa
Kojie0aHMii B KosiebaTeIbHOM KOHTYpE, 3apsi/l U CHJla TOKa B IIpoliecce
FapMOHMYECKHX  DJIEKTPOMAarHUTHbIX  KojeOaHu#,  (okycHoe
paccTosiHMe W ONTHUYECKas CHUJa JIMH3bI; MPU ONMUCAHUU MPABUIBHO
TpPaKTOBaTh (PU3MUYECKUI CMBICI HCHOIb3YyEeMBIX BEJIWYHMH, HX
0003HaYeHUsI M EJUHHUIBI, YKa3bIBaTh (HOPMYINbI, CBS3BIBAIOIINE

JaHHYIO (PU3NYECKYIO0 BETMYUHY C IPYTMMH BETMYMHAMU

11.5

OnuchIBaTh U3y4EHHBIE KBAHTOBBIE SBJICHUS U IIPOLIECCHI, UCIIOJB3YS
¢bu3NYecKre BEIHMYUHBI: CKOPOCTh AMEKTPOMAarHUTHBIX BOJIH, JUIMHA
BOJIHBI W 4YacTOTa CBETA, DHEPIUs U HUMIYIbC (OTOHA, MEPHUO
Mojypacraja, SHEeprus CBA3M aTOMHBIX siep; MpH OMHCAHUU
NpaBUJIBHO TPAKTOBaTh (U3MYECKUM CMBICH  HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAUCHHUs] U EAUHUIIBI, YKa3bIBaThb (HOPMYIIbI,
CBS3BIBAIOLINE JAHHYIO (DU3MUYECKYI0 BEIUYMHY C JAPYTUMHU

BCIMYMHAMH, BBIYHUCIATH 3HAYCHUC (1)H3PI‘-ICCKOI>1 BCIWMYHMHBI




11.6

AHanu3upoBaTh (PU3NYECKUE TMPOIECChl M SIBICHUS, HCIONb3YsS
¢usznyueckue 3akOHbl M NpUHOUNBL  3akoH Owma, 3aKOHBI
MOCJICZIOBATEILHOTO M TMapaUIeIbHOTO COCIWHEHUS TPOBOJHUKOB,
3aKkoH Jl>xoyns — JIeHna, 3aK0H 3J€KTPOMAarHUTHON MHIYKLIUH, 3aKOH
MPSIMOJIMHEMHOI0 PaclpoCTPaHEHUS CBETa, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI ~ MPEJIOMJICHHS CBETa, ypaBHEHUE OWHINTEHHA  JUJIA
dororddekra, 3aKOH COXpPAHCHHS DSHEPIHH, 3aKOH COXPAHCHHS
UMITyJIbCa, 3aKOH COXPAHCHHS DJJICKTPHYECKOTO 3apsijia, 3aKoH
COXpaHEHHUsi MaccoBOro uyucia, mnocrynarel bopa, 3akoH
pPaAMOAaKTUBHOTO paclaja; @OpU STOM pa3iuyarh CIOBECHYIO
(GOpMyITUPOBKY 3aKOHA, €T0 MaTEMATHYECKOE BRIPAXKCHUE U YCIIOBHS

(rpaHuLbl, 006J1aCTH) IPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIlpaBJICHUC BCKTOpPa HWHAYKIWMKU MArHuTHOI'O IIOJIA

MIPOBOJHUKA C TOKOM, CHJIbI AmMTiepa u cuiibl JlopeHiia

11.8

CtpouTh W ONUCHIBaTH HM300paKEHHE, CO3/1aBACMOE ILUIOCKUM

3€pKaJIOM, TOHKOM JINH301

11.9

BBIOTHATE SKCIEPUMEHTBI 110 HCCIICTOBAHUIO (DU3MYCCKUX SIBIICHUHN
U TIPOLIECCOB C UCIIOJIb30BAHHEM TPSMBIX ¥ KOCBEHHBIX H3MEPEHHIA;
npu 3ToM (popMmynupoBaTh mpodieMy (3a7ady) v THIOTE3y y4eOHOTro
DKCTIIEPUMEHTa,  COOMpaTh  yCTAHOBKY M3  MPEIIOKEHHOTO

000pya0BaHus, IPOBOJUTH OIBIT U (HOPMYITHPOBATH BHIBOJIBI

11.10

OcymiecTBisATh NpsSMble U KOCBEHHBIE H3MEpEHUs (U3NYECKUX
BEJIMYMH; IPU 3TOM BbIOMpaTh ONTHMAIbHBIA CIOCOO M3MEPEHUs U

HCIIOJBb30BAaTh U3BCCTHBIC MCTOABI OLICHKH HOFpCHJHOCTCﬁ H3MepeHHI>i

11.11

UccnenoBars 3aBUCUMOCTH (PU3UYECKUX BETUYUH C UCTIOJIb30BAaHUEM
NpSMBIX M3MEPEHUM; MpPU H3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKCcHpOBaTh PE3yNbTaThl MOTYYCHHON 3aBUCUMOCTU (PU3HUECKUX
BEJTUYMH B BUJIE TAOIHUI] ¥ TPaPUKOB, JIeJaTh BHIBOIBI IO PE3yJbTaram

HUCCICO0BaHUA

11.12

Cob6monath mpaBmwiia 0e30macHOTO Tpylda TMpU  IPOBEIECHUU
UCCIIEJOBAaHUM B pamMKax y4yeOHOro OKCIIepUMEHTa, Yy4eOHO-
UCCIIEIOBATEIbCKON M MPOCKTHON AESITETbHOCTH C UCIIOIb30BAHUEM

U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHUS

11.13

Perate pacu€THble 3a/1a4u ¢ SIBHO 3a/laHHON (PU3UYECKON MOJAETBIO,
WCIIONB3ysl (PU3MYECKHE 3aKOHBI M TPHUHIUIBI, HA OCHOBE aHAJIN3a
YCJIOBHS 3aJaud  BBIOMpaTh (PU3MUECKYI0 MOJENb, BBIICATH
¢dusnueckre BeITMUUHBI U POPMYIIBI, HEOOXOTUMBIE IS €€ pelIeHuUs,
MPOBOAUTH PACUETHI U OLICHUBATh PEATbHOCTH MOJIYY€HHOTO 3HAYCHUS

(U3UYECKON BETUINHBI

11.14

Pemats Ka4CCTBCHHBIC 3aJda4un. BBICTpAanBaThb JJOI'M4C€CKH




HENPOTHUBOPEUMBYIO LIEMOYKY PACCYKICHUM C OMOPON HAa U3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U q)HSPI‘IeCKI/IC SIBJICHUS

11.15

Hcnonb3oBarh Mpu pelIeHMH Y4eOHBIX 3a7ad COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOIMHM MJI IIOMCKa, CTPYKTYpHUPOBaHMUS,
MHTEPHpETallMd U TPEACTaBICHUSI y4yeOHOW M HAy4HO-TOMYJSPHOM
UH(OPMAIUH, TIOTYIEHHON U3 Pa3IMYHBIX UCTOYHHKOB; KPUTHUECKU

aHAJIM3UPOBATh MOJIy4aeMYyI0 HHPOPMALIHIO

11.16

OOBSCHATD IMPUHIUIIBI ﬂCﬁCTBHH MalluH, HpI/I60pOB N TEXHUYCCKHUX
YCTPOﬁCTB; pas3iniarb YCJIOBHA HUX 0€30MacHOro HCIONL30BaHUSA B

HOBCEIHEBHOMN KU3HU

11.17

[TpuBOIUTH HpUMEpPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAyKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOLLEr0

MHpa, B Pa3BUTHUC TCXHUKHU U TEXHOJIOTHI

11.18

Hcnonb30Barh TeOpeTHYEeCKHE 3HAHHS MO (PU3MKE B MOBCEIHEBHOU
JKU3HM JUIa  oOecriedeHHsi O€30macHOCTH TpH  OOpalicHHH ¢
npubopaMM Y TEXHUYECKUMH YCTPOMCTBAMH, Il COXPAHCHHS
37I0pPOBbsSi W COOJIIONEHHSI HOPM DKOJIOTUYECKOTO TIOBEICHUS B

OKpYyKarollen cpefie

11.19

PaGotares B rpyrie ¢ BBIMOIHEHHEM PA3IMYHBIX COIMATIBHBIX POJICH,
IUIAHUPOBaTh  pabOTy  TPYIIbI,  palMOHAIBLHO  PacCHpeiesisiTh
00s3aHHOCTM U TUIAHUPOBATh JIEATENBHOCTh B HECTaHIAPTHBIX
CUTYyalMsIX, AJIEKBaTHO OLICHUBATh BKJIAJ KaXION0 W3 YYAaCTHUKOB

IPYIIIBI B PELIEHUE PACCMaTpUBAEMON POOIEMbI

HNPOBEPAEMBIE JIEMEHTbBI COAEP KAHUSA

10 KUIACC
[ﬁ(::};ena ;ﬁgi::::epﬂeMom IIpoBepsieMble 3JIeMEHTBI COAEPKAHUS
OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHUA
®usuka — Hayka o npuponae. Hayuneie meTombl
ITO3HAHMS OKPYKaroILIEero MHpa.
Li JKCIIEPUMEHTAa U TEOPUH B IPOLECCE IMO3HAHUS
. MPUPOJIBL. DKCIIEPUMEHT B (pU3MKE
MonenupoBanne  (U3UYECKUX  SBICHUU
1.2 npoueccoB. Hayunbie runoressl. Pusnueckue

3aKOHBl W TEOpUU. [paHUIBl TPUMEHUMOCTH




¢u3HyecKnx 3aKOHOB. [IpHHIMII COOTBETCTBUSL.
Porp u wmecro ¢usukun B (OpMHpPOBaHUU
COBPEMCHHOM HAy4yHOHl KapTUHBI MHpPA, B

IIPAKTHYECKOM EATEIBHOCTH JIOAEH

MEXAHUKA

2.1

KNMHEMATHKA

2.11

MexaHn4yecKkoe JABHIKCHHC. OTHOCHTCIHLHOCTD
MEXaHHUYECCKOTO ABHIXKCHU. Cucrema otcuéra.

Tpaekropus

2.12

[Tepemeriienre, CKOpOCTh (CpemHssl CKOPOCTb,
MT'HOBCHHAsI CKOPOCTb) u YCKOpPCHHE
MaTepI/IaJ'II)HOI\/JI TOYKH, HX IIPOCKOHWHU Ha OCH
cucteMbl koopauHar. CloKeHue mnepeMenicHuid u

CJIOKEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JBUKECHUE. I'padpuxu
3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHS,
MyTH U TEPEMEIICHHUs] MarepuajbHOM TOYKH OT

BpEMEHU

2.14

CBoOonHOE majieHne. YCKopeHue CBOOOIHOTO

HaacHUs

2.15

KpuBonuneinoe JIBUKECHUE. PaBrOMEpHOE
JBIKEHHE MaTepUabHOM TOYKH 10 OKPYKHOCTH.
VroBast CKOpOCTb, JIMHEWHAas CKOpocTs. [leprnon n

qacToTa. HCHTPOCTPCMI/ITCHBHOC YCKOpPpEHUC

2.1.6

TexHuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUIKCHUC

CHapsAaA0B, HECTIHBIC 1 PEMCHHBIC IIEPEIAIN

2.1.7

[TpakTrueckue padotel. M3mMepeHne MrHOBEHHOI
ckopoctu. MccnenoBaHue COOTHOILUEHHS MEXKIY
MyTSMU, PO ICHHBIMU TEJIOM 3a
[IOCJIEI0BATENIbHBIC paBHbIE IPOMEXKYTKH
BPEMEHH IIPU PABHOYCKOPEHHOM JIBHDKEHHH C
Ha4yaJIbHOM CKOPOCTBIO, paBHOU Hym0. M3ydeHue
JIBUKEHUS IIapUKa B BA3KOM XKUAKOCTU. M3yueHue

JBHXXCHUSA TCIIAa, 6pOI_HeHHOI‘O TOPHU30OHTAJIIBHO

2.2

TMHAMUKA

2.2.1

IIpunnun orHocurensHocTH lammnes. IlepBbiit




3akoH Hprotona. HMHepuuaibHble  CUCTEMBI

oTcuéTa

2.2.2

Macca tena. Cuia. [IpuHuun cyneprno3unuu cuil

2.2.3

Bropoii 3akoH HploTOHA /17151 MarepuaabHON TOUKU
B uHepruanbHou cucteme orcuéra (MCO). Tperuid

3akoH HrroToHa AJI MaTCprUaJIbHBIX TOYCK

2.24

3akoH BceMUpHOTO TsAroTreHus. Cuia TKECTH.

HCpBaH KOCMHYCCKasA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuiia TpeHHs
CKOJIB)KEHHS U CHJIa TpeHus nokos. Koadumment
TpeHus. Cuila CONPOTHUBICHUS NpPU ABMKEHUU

TCJIa B XKUAKOCTH HJIK ra3c

2.2.7

[locTtymarensHO€ © BpaliaTeJbHOE JABUKCHHUE

a0COIIOTHO TBépI[OFO TCIIa

2.2.8

MOMEHT CuiIbl OTHOCHUTEIBHO OCH BpalCHUS.
[nedo cunbl. YciioBusl paBHOBECHUS TBEPJIOTO TeNa
B ICO

2.2.9

Texuuueckue YCTpOMCTBA: HOJIIUITHUKH,

ABMIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Tpaktuyeckue paboTel. M3yueHue IBUKEHUS
OpycKa Mo HaKJIOHHOMW IMJIOCKOCTH MOJ AeHCTBHEM
HECKOJIBbKUX cuil. McecnenoBanue 3aBUCMMOCTH CHJT
YIOPYroCTH, BO3HUKAOIIUX B JAePopMHpyeMOit
NpYy>KUHE U Pe3UHOBOM 00pasiie, OT BETUUYUHBI UX
nedopmanum. Hccnenosanue yCIOBUI
paBHOBECHSI TBEPIOTO TEJa, HMEIOLIET0 OCh

BpAILICHUS

2.3

3AKOHbI COXPAHEHIA B MEXAHUKE

2.3.1

NMmynec  MarepuanbHOM — TOYKH,  CHCTEMBI
MaTepUaIbHBIX  ToueK. MMmymbse cuinsl U

HN3MCHCHHEC UMITYJIbCaA TCJIa

2.3.2

3akoH coxpanenust ummyibca B MCO. PeaktuBHOE

JIBIDKECHHE

2.3.3

Pabora cuiiet

2.34

MOoOIIHOCTD CUIBI




Kunernueckas sHeprusi MarepuaqibHOM TOYKH.

233 Teopema 0 KHHETUYECKOU DHEPIUU
ITorennmanbHas JHEPIHUsl. ITorenumanpHas
238 SHEprus ynpyro Jae(GOpMUPOBAHHON NPYKUHBI.
o ITorennmanbpHas JHEPrus Tena BONTU3M
MIOBEPXHOCTH 3€MJIU
[loreHnManbHBIE W HENOTCHUUAIbHBIC CHIIBL.
237 CBs3p  pabOTBl  HEMOTCHLUUAIbHBIX CHJI  C
- U3MEHEHUEM MEXAaHUYECKOM HHEPrUM CHCTEMBI
TeN. 3aKOH COXpaHEHUS! MEXaHUYECKOH 3Hepruu
2.3.8 Vipyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHUyeckre YCTpPOMCTBA: JBUKEHUE DAKET,
- BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[Ipaktuyeckue  paborel.  M3ydeHue  cBs3u
2310 CKOpOCTEH  Tel NpH  HEynpyrom  ynape.

Hccnenosanue cBs3u pa6OTLI CHJIBI C UBMCHCHHUECM

MEXaHUYECKOU SHCPIrUu TCjia

MOJIEKVIISIPHA S ®U3UKA U TEPMOJVMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHU

311

OcHOBHBIE MOJIOXKEHUS MOJIEKYISIPHO-
KMHETUYECKOW TeOopuu. BpOyHOBCKOE IBHIKEHUE.
Juddysus. Xapakrep JBUKECHHUS u

BSaHMOHCﬁCTBHﬂ HacCTHll BECIICCTBa

3.1.2

Mogenu cTpoeHus ra3oB, )KMAKOCTEH M TBEPIBIX
TeJN U OOBSICHEHHWE CBOWCTB BEIIECTBA HA OCHOBE

ATUX MOJeneH

3.1.3

Macca  monekyn.  KomudecTBo — BelecTBa.

[Tocrostnnas ABorazipo

3.1.4

TenoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lenscus

3.15

Monens uneanbHOro raza. OCHOBHOE ypaBHEHHE
MOJIEKY/ISIPHO-KMHETHUECKON TEOPUHU HIECAIBHOTO

rasa

3.1.6

AOcomroTHasE TeMmrmeparypa Kak Mepa CcpeaHei
KHHETUYCCKOHU OHCPIrUr TCIJIOBOI0 ABWXKCHHSA

yactull raza. [llkana temneparyp KenbBuna




3.1.7

VpaBaenue Knaneiipona — MenzaeneeBa. 3aKoH

JlansToHa

3.1.8

["a3oBbIe 3aK0HBI. M301poneccsl B uAEaIbHOM Tra3e
C MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA: H30TEpMa,

n3oxopa, u3obapa

3.1.9

TexHU4ecKue yCTpOHCTBA: TEPMOMETP, OapOMETp

3.1.10

[Tpaktuyeckne paboTel. M3mepenue Macchl
BO3ZyXa B KJacCHOM KomHare. HccinenoBanue
3aBUCUMOCTH MCXKIY HapaMeTpaMu COCTOAHUSA

Pa3pCKCHHOI'O ra3a

3.2

OCHOBbBI TEPMOJNHAMMUMKA

321

TepMOI[I/IHaMI/I‘leCKaH CHUCTEMA. BHYTpeHHHH
OHEPIrusa TepMOI[HHaMquCKOﬁ CHUCTCMBI n

CIIOCOOBI €€ U3MEHEHHUST

3.2.2

KommuecTBO TEImIOTHI M pa60Ta. BHYTpCHHHH

OHEPIHdA OJHOATOMHOI'O MACAJIBHOIO ra3a

3.2.3

Bunnr TeIUIONEepEeIauH: TEIUIONPOBOIHOCTb,
KOHBEKIIMS, U3JIy4YeHue. TemioéMKoCcTh Tena.
VYhenbHass TEIUIOEMKOCTH  BelllecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI ITPU TCTLJIOTICPEaa4C

3.2.4

IlepBbiii 3akoH TepMonMHAMHUKH. [IpumeneHune
[IEPBOT0 3aKOHA TEPMOJUHAMUKH K U30IIPOLIECCAM.

I'papuueckas unTeprpeTanys paboThl rasa

3.25

TennoBele  mamuHbl.  [IpuHUOMOBL  OEHCTBUA
TerIoBbIX MamuH. [IpeobpazoBaHus »HEpruM B
TEIJIOBBIX MammHax. KodgduumeHt mnojae3Horo
nerictBus (manee — KIIJ[) TermuioBoit MarvHbI.
[uxn Kapuo u ero KITJ]

3.2.6

Bropoii 3akon tepmommHamuku. HeoOpatumocTh
MPOLECCOB B IMpuponae. TermnoBble IBUTATEIIH.

DKoJIOTHYeCKHEe TPOOIEMbI TETIIOIHEPTETUKHI

3.2.7

TexHnueckue YCTpOWCTBA: JIBUT'aTellb
BHYTPEHHETO CrOpaHusi, OBITOBOM XONOAMIBHUK,

KOHJAUIIMOHED

3.2.8

[Tpaktuueckue pabotel. M3mepeHue ymenbHON

TEIUIOEMKOCTH




AT'PET'ATHBIE COCTOSHMA BEIIIECBA. ®A30BBIE ITEPEXO/IbI

[TapoobpazoBanue u koHaeHcarus. Mcnapenue u

331 KUIICHUE. YJelibHas TeIuloTa IMapooOpa3oBaHusl.
3aBUCHMOCTb TEMIIEpPATypbl KUIIEHHs OT 1aBJICHUs
332 AOcontoTHasE ¥ OTHOCHUTEJNbHAs  BIAXXHOCTh
o BO31yxa. HaceleHHbIN nap
Teépnoe Tteno. Kpucrammmyeckue u amopdHbie
3.3.3 Tena.  AHM3OTPONUS  CBOMCTB  KPHUCTAJUIOB.
33 Kunxue kpucramibl. COBpeMEHHBIE MaTepHAIIBI
. 334 [TnaBneHne u KpUCTAITH3AMS. YACTIbHAS TEIUIOTa
- riasieHus. Cyonumanus
3.3.5 VYpaBHEeHHE TEIUIOBOTO OanaHca
TexHuyeckue  ycTpOWCTBA:  TUTPOMETp U
338 TICUXPOMETD, KaJIOpUMETP, TEXHOJIOTHH
- MOJy4EeHUs COBPEMEHHBIX MarepuaioB, B TOM
YHCciIe HAaHOMATepUaaoB, © HAHOTEXHOJIOTUU
[Tpaktuyeckue paboTsl. M3MepeHue BIaXXHOCTH
3.3.7
BO3/yXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 Onextpuzanusi TeNl. ONeKTpudeckuit 3apsia. Jlpa
o BUJIA ANIEKTPUYECKUX 3apsi/IOB
412 ITpoBOIHUKH, TUBIEKTPUKH U MOTYIIPOBOAHUKHI
413 3aKOH COXpaHEHUS IEKTPUUYECKOTO 3apsiaa
4.1.4 B3aumogpeiicteue 3apsaoB. 3akoH Kynona
DNeKTpUUECcKoe oJe. Hampsixénnocts
4.1.5 anekTpuueckoro mnoiist. I[IpuHnun cyneprno3unuu.
4.1 JluHMM HANPSHKEHHOCTH IEKTPUUECKOTO OIS
416 PabGota  cui  3JEKTPOCTATHUECKOTO  MOJIS.
o ITorenmuan. Pa3HOCTh ITOTEHITHAJIOB
[TpoBOAHMKM W IOUAIEKTPUKA B TOCTOSHHOM
4.1.7 AEKTPUIECCKOM ToJie. JusnexkTpudeckas
MIPOHUIIAEMOCTh
OnexTpoéMkocTb. KonzneHncarop. D1neKTpoEMKOCTb
4.1.8 MIJIOCKOTO KOHACHCATopa. DHEPTUs 3apsHDKEHHOTO

KOHJIEHCATOpa




Texauueckue YCTpOMCTBA: AIEKTPOCKOII,

SJICKTPOMET)P, QJICKTPOCTATUYCCKasA 3aluTra,

4.1.9
3a3eMJIEHHE  DIIEKTPONPUOOPOB,  KOHJEHCATop,
KCEpPOKC, CTPYMHBIN IIPUHTEP

4110 IIpakTrueckue paboThI. H3mepenue

SHGKTpOéMKOCTI/I KOHACHCAaTopa

4.2

IOCTOSAHHBIN DJIIEKTPUYECKHUM TOK. TOKU B PA3JIMYHBIX CPEJAX

421

Venous CYILICCTBOBAHUA IIOCTOAHHOI'O
QJICKTPUYCCKOI'0 TOKa. HUcrounuku toka. Cria

ToKa. [TocTOSTHHEIN TOK

422

Hanpspkenue. 3akon OMa 1715 yyacTka 1enu

4.2.3

BHCKTpI/I‘{eCKOG COIIPOTUBJICHUC. VinensHOE

COIIPOTUBJICHUEC BCUICCTBA

4.2.4

HOCJIGI[OB&TGJII)HOG, napaujiCJibHOC, CMCHIAHHOC

COCAUMHCHHUC ITPOBOAHUKOB

4.2.5

Pabora snexrpuyeckoro toka. 3akoH Jlxoyns —

Jlenma

4.2.6

MontHOoCTh QJICKTPUUICCKOI'O TOKa

4.2.7

anekTpoaBukymias cuia (manee — DJC) wu
BHYTPEHHEE CONPOTHBIICHUE WCTOYHUKA TOKA.
3akon Owma  gang  monmHOW — (3aMKHYTOH)

anekTpuueckoil nenu. Koporkoe 3amblkaHue

4.2.8

DNeKTpOHHAsI TPOBOAMMOCTH TBEPJIBIX METAIIOB.
3aBUCUMOCTh  CONPOTHBJICHUS  METAJIOB  OT

TeMriepatypbl. CBEpXIPOBOIUMOCTh

4.2.9

OnekTpuyeckuii TOK B Bakyyme. (CBoiicTBa

SJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoanuku. CoOCTBEHHass W MpUMECHAs
IIPOBOJUMOCTh MOJYNPOBOIHUKOB. CBoMCTBa p-N

nepexoza. [loaynpoBogHUKOBBIE TPHOOPEI

4211

3HeKTpH‘{CCKI/Iﬁ TOK B QJICKTPOJIMTAx.

DIEKTPOJIUTHYECKAS TUCCOIUALINS. DJIEKTPOIIU3

4.2.12

DNEKTPUYECKUI TOK B razax. CaMOCTOSTEbHBIN U
HECAMOCTOATEIbHBIN pa3psan. PasnuuHble THIBI

CaMOCTOATENBHOTO pa3psana. Monnus. [1nazma

4.2.13

Texauueckue YCTpOMCTBA: aMIiepMeTp,




BOJIBTMETP, peocrar, HMCTOYHUKHU TOKa,
AIIEKTPOHArPEBATENBHbBIE puoOoPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP
CONPOTHUBIIEHUS, BAKYYMHBIN O/, TEPMUCTOPHI U
¢boTOpe3UCTOphl,  MOJIYMPOBOJAHUKOBBIA IO/,

raJbBaHHKa

4.2.14

[Tpaktuyeckue paboThl. M3ydyeHne CMeEmaHHOTO
COCIIMHEHUS PE3UCTOPOB.

WN3mepenne OJIC uCTOUHHMKA TOKa M €ro
BHYTpeHHero  comnportusieHus.  HaOmoneHue

AIICKTPOIIH32

11 KITIACC

Kox
pa3nena

KoanposepsieMoro sjiemeHTa

IIpoBepsiemble 3JIeMeHTHI COTEPKAHUS

4

SJIEKTPOIANMHAMMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAY KN A

43.1

IlocTossHHBEIE  MarHuTbl. Bs3amMopaelicTBue

IOCTOAHHBIX MAarHUTOB

4.3.2

MarautHOoe  mosie.  Bektop  MarHuTHOU
nHayKuud. [IpunHnun cynepriozunuu. Jlnaun
MarHuTHoOM  uwHAYKIMU. KaptuHa  nuHuUi
MAarHUTHOM WHAYKIMM TOJA TOCTOSHHBIX

MAardmuToOB

4.3

4.3.3

MarauTHOE TI0JIE TPOBOJHUKA C  TOKOM.
Kaptuna nuHHMII 10N JJIMHHOTO MPSIMOTO
MPOBOJHUKA M  3aMKHYTOIO  KOJIBIIEBOTO
NMPOBOJHUKA, KaTyIIKU € TOKOM. OmbIT
Opcrena. BzaumozeilcTBUe MPOBOJHUKOB C

TOKOM

4.3.4

Cuna Amnepa, €€ MOAy/Ib U HAIPaBJICHUE

435

Cuna Jlopenma, e€ MoAylb W HampaBiICHUE.
JIBI>KEHHE 3apsSKEHHOU YaCTUIIbI B
OJTHOPOJTHOM MarHuTHoM moje. Pabora cuibl

Jlopenna

4.3.6

SIBiIeHHME DIIEKTPOMATHUTHON MHIYKLIMU




4.3.7 [Torok BekTOpa MarHUTHOM MHIYKIIUU
OJIC uHayKuU. 3aKOH HJIEKTPOMArHUTHON
438 naaykuuu Gapanes
BuxpeBoe  anekrpuueckoe mone.  I/1C
UHAYKUUM B IPOBOAHHUKE, JBHXKYLIEMCS
439 IIOCTYNATEeJIbHO B OAHOPOAHOM MAarHUTHOM
noJje
4.3.10 [IpaBuno Jlenna
NupykTUBHOCTh. SIBJE€HHME CaMOMHAYKIMH.
43.11
O1C camonHayKIIMU
4.3.12 DHeprus MarHUTHOTO T10JI KaTyIIKU C TOKOM
4.3.13 DJIEKTPOMArHUTHOE TI0JIE
TexHnueckue YCTPOMCTBA: [IOCTOSIHHBIE
MAarHuThl, 3J1€KTPOMArHUThI, AEKTPOABUIATENb,
4314 YCKOPUTENIN NIEMEHTapHBIX YacTull,
MH/IYKIIMOHHAS [1€4b
[IpakTnueckue padbotsl. MI3yueHne MarHuTHOTo
oyl  Karymku c¢ TokoM. Mccienosanue
4.3.15 JEUCTBHSI NTOCTOSHHOIO MAarHUTa Ha paMKy ¢

TOKOM. HccnenoBanue SABJICHUA

SHCKTPOMaFHHTHOﬁ HHAYKIIUHA

KOJIEFAHUA 1 BOJIHbI

5.1

MEXAHUYECKUE U SJIEKTPOMATHUTHBIE KOJIEBAHUA

5.11

Konebarensuas cucTeMa. CB0OOIHEIE
konebanus.  [apMoHHMUYeckHe  KoleOaHWUs.
ITepwion, wwactota, ammumTynra ©  (¢asa

KoeOaHui

5.12

IIpyxuHHBIE ~ MasTHUK. Maremarndeckui

MassTHHUK

5.1.3

VYpaBHEHHE  TApMOHHMYECKHUX  KOJICOAHUM.
Kunemarnueckoe ¥ AMHAMUYECKOE OMUCAHUE

KOJIEOATEIHLHOTO IBHUKEHUS

5.14

[IpeBpamienne SHEpTUU NPH TapPMOHHYECKHX
koneOanusx. CBA3b aMIUTUTYABI KoJjeOaHMi
UCXOMHOM  BEIMYMHBI C  aMIUIUTYAaMH

KoJie0aHMii €€ CKOPOCTU M YCKOPEHUS




5.15

KonebarensHbiii KOHTYP. CB0OOIHEIE
BJICKTpOMaFHI/ITHBIC I(OJI€6aHI/I$I B HUICAJIBbHOM
KOJICOATEIbHOM KOHType. AHAJIOTHS MEXIY
MCXAaHNYCCKUMHU nu BHGKTpOMaI‘HI/ITHBIMI/I

kosiebanusamu. dopmyna Tomcona

5.1.6

3akoH COXpaHCHHUA OHEPTrHU B HACAIBHOM

KoJIe0aTeIbHOM KOHTYpE

5.1.7

BreIiHYKICHHBIE MEXaHWYECKHUE KOJICOAHMS.
Pe3onanc. Pe3zonancnas KpHBas.
Brinyxnennsie NMEKTPOMArHUTHBIC

KosieOaHus.

5.18

[TepemennbIit TOK. CunyconaaibHbIN

IIEPEMEHHBIN TOK.

5.19

MOHIHOCTI) MNEPEMCHHOT'0 TOKA. AMHJII/ITYIIHOC
n HeﬁCTBYIOIHee 3HAaYCHHUC CHJIBI TOKa H

HaIps>KCHUA

5.1.10

Tpancdopmarop. IlpousBomcTBo, mnepemada u
norpedieHue ANEKTPUYECKON SHEPTHUH.
DKOJIOTUYECKUE PHUCKU TpHU MPOU3BOJCTBE
ANEKTPUUECKON SHEPTHUH. Kynbrypa
HCIIOJIb30BaHUS AIEKTPOIHEPT U B

NOBCEIHEBHON KU3HU

5.111

Texnuueckue  ycTpoiicTBa:  ceiicmorpad,
ANEKTPUUYECKHI 3BOHOK, JVMHUN

QJICKTpPOICpCaau

5.1.12

[IpakTnueckue paboTHI. Uccnenosanne
3aBUCHMOCTH TIEpHUO/Ia MalbIX KOJeOaHHMi
pr3.’:1 HAa HUTU OT JJIMHBI HUTHU U MACCHI pr33.
Hccnenopanue mepeMeHHOro TOKa B LEMU W3
MOCJIEIOBATEIBHO COEINMHEHHBIX

KOHJACHCATOpAa, KaTylIKHU U pEe3uCTOpPa

5.2

MEXAHNYECKUE

N SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexannueckue BOJIHHBI, YCJIOBUA
pacnpoCTpaHEeHUs. [Tepuon. CxopocTthb
pacupocTpaHeHUsS 51 JUIMHA BOJIHBI.

[Tonepeunblie U MPOAOIbHBIE BOJTHBI

5.2.2

#H##Par#### UVatepdepennms u  audpaxuus




MEXAaHUYCCKHUX BOJH

5.2.3

3Byk. CKOpoCTh 3ByKa. [PpOMKOCTH 3ByKa.

Bricora Tona. TemOp 3Byka

5.24

DNeKTpOMarHuTHhIE BOJIHBI. YenoBus
U3ITy4YeHUs IEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrauusi Bektopos E, B u v B

AJIEKTPOMarHUTHON BOJIHE B BaKyyMe

5.25

CoiicTBa AIIEKTPOMArHUTHBIX BOJIH:
OTpaX€HUE, MPEJOMIICHHE,  IOJIApU3aLus,
mubpakius,  uHTepdepenuus.  CKOpoCTb

OJICKTPOMAriUTHBIX BOJIH

5.2.6

[xana JJIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHHEe JIEKTPOMAarHUTHBIX BOJIH B

TE€XHUKE U OBITY

5.2.7

HpI/IHHI/IHBI paguocCBA3n MU TCICBUACHUA.
Pa,Z[I/IOJ'IOKaI_II/IH. BHeKTpOMaFHI/ITHOe

3arpsAI3HEHUE OKPYKAKOLIEH CPEJIbI

5.2.8

TexHuyeckne  yCTpPOMCTBA:  MY3BIKAJbHBIE
MHCTPYMEHTBHI, YIBTPa3ByKOBas IMArHOCTUKA B
TEXHUKE U MEIULMHE, pajap, paluONpUEMHUK,

TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus

5.3

OIITUKA

5.3.1

[IpsAMonMHEHOE pacnpoOCTpaHEHUE CBeTa B

omgHOponHOU cpexe. JIyd cBera

5.3.2

OTpa)KCHI/IC cBeTa. 3aKOHBI OTpa’XCHUA CBCTA.

[TocTpoenne n300pakeHuiA B TFIOCKOM 3epKajie

533

[Ipenomnenue cBera. 3akOHBI IPETIOMIIEHHS CBETA.

AOCOITIOTHEIH TTOKa3aTelb MMPCIOMIICHHUA

5.34

IlonmHoe BHyTpeHHee orTpaxeHue. IIpenenbHbIi

YroJji IOJJHOTIO BHYTPCHHETO OTPaKCHUA

535

Hucnepcusi cBera. CloxHBIA cocTaB 0enoro

cBeta. [IBer

5.3.6

CoOwuparonue ¥ pacCeWBAIONINE  JTHH3BL.
Tonkas nmH3a. DOOKYCHOE pacCTOSHHE U
ONTUYECKasl cujla TOHKOW JnH3bl. [locTpoeHue

HM300paKeHHI B cobuparomumx u




pacceuBaronux JuH3ax. Dopmyna TOHKOM

JIMH3BI. YBEJIMYCHHUE, JaBAEMOC JIMH30M

5.3.7

IIpenensl NPUMEHUMOCTH T€OMETPUYECKOU

OIITHKH

5.3.8

Hutepdepennus CBeTa. KorepentHnie
HCTOYHHKH. YenoBust HaOIOIeHUS
MaKCUMYyMOB u MUHUMYMOB B
MHTEPPEPEHIIMOHHON  KapTUHE OT  JABYX

CI/IH(baSHBIX KOI'€PECHTHBIX HCTOYHHUKOB

5.3.9

Judpaknus ceeta. JudpakinuonHas pemeérka.
VYcnoBue HaOMIOACHHS TIIABHBIX MaKCHMYMOB
[Py NaJCHUM MOHOXPOMAaTHYECKOrO CBETa Ha

TUGPAKIUOHHYIO PELIETKY

5.3.10

[Tonsipusanus ceera

5.3.11

TexHuyeckue  yCTpOMCTBA:  O4YKHM, JIYIa,
¢doroanmnapar, IIPOEKIIMOHHBIN anmapar,
MHKPOCKOII, TEJIECKOIl, BOJIOKOHHAsl OITHUKA,

TU(pPaKLIMOHHAS PEIIETKA, MOISIPOU]

5.3.12

IIpaxkTrueckue paloTHI. N3mepenne
nokaszarenss  npenomiieHusi.  MccnenoBanue
CBOMCTB n300pakeHuil B muH3ax. Habmronexnue

JAUCIICPCUHU CBCTA

RJIEMEHTHI CIIELHIUAJIBHOM TEOPMU OTHOCUTEJIBHOCTU

FpaHPILIBI NMPpUMCHUMOCTH KJIaCCUYECKOM

MEXaHUKH. [Tocrynarst TEOpHUH
6.1 OTHOCHUTEJIbHOCTU: HWHBAPUAHTHOCTH MOJYIIS
CKOpPOCTH CBETa B BaKyyMme, MPHUHIUI
OTHOCHUTEJILHOCTH DUHINITEHA
6 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
02 3amensieHne BpEMEHU U COKPAIICHUE IITHHBI
6.3 DHEprusi ¥ UMITYJIBC CBOOOTHOM YaCTHIIBI
CBsi3p Macchl C DJHEprued W HUMITYIBCOM
6.4 CBOOOAHOM  uacTHLBl.  DHEPrus  IMOKOA
CBOOOIHOM YaCTUIIBI
7 KBAHTOBAS ®13UKA
7.1 DJIEMEHTBI KBAHTOBOI OIITUKU




711

®otonbl. Popmyna I[lmanka cBI3u sSHEpPruu
¢oTOHa C ero 4acTOTON. DHEPrusi U MMITYJIbC

(dhoToHa

7.1.2

OtkpeiTHe u wuccienoBanue Gotodrddexra.

Omnpitel A T CtoneroBa. 3akoHbl (hoTodddexTa

7.1.3

VYpaBuenue OifHmrerHa a1 ¢GoTodddexTa.

«Kpacnas rpanuma» ¢potodddekra

7.14

JaBnenne cBera. Onbitel [1.H. JIeGeneBa

7.15

XUMHYECKOE NEeHCTBUE CBETA

7.1.6

TexHuueckue  ycTpoiicTBa:  (POTOINEMEHT,

(hoTomaTuuk, colHEeUHasE Oarapesi, CBETOIUO]]

7.2

TPOEHUE ATOMA

7.2.1

Mogens aroma Tomcona. OmbiTe Pezepdopna
10 UCCJIEI0BAaHUIO CTPOEHUS aToMa.

HHaHCTapHaH MOACJIb aTOMa

7.2.2

[Tocrynarsr bopa. M3nyuyenune u noroiieHue
(OTOHOB ITPH MEPEXOIE ATOMA C OTHOTO YPOBHS
9HEpruu Ha Apyroi. Buasl cnekrpos. CrekTp

YPOBHEMN SHEPrUU aTromMa BOJIOpO/a

7.2.3

BonHoBrle cBoiicTBa dactuil. BoiHBI 1€
Bbpoitna. KopnyckynasipHO-BOJIHOBOM yallu3M.

Judpakius >IeKTpOHOB HAa KpUCTaJIax

7.2.4

CrnontaHHoe U BBIHYXX/ICHHOC H3JTYy4YCHUC.

VYeTpoicTBO M IPUHLUI paboTHI Jlazepa

7.2.5

TexHUYeckre  YCTpPOMCTBA:  CIEKTPAJIBHBIN
aHanu3 (CHEKTPOCKOIl), Ja3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

[IpakTueckue paboTHI. Habnronenue

JIMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronel  HAOMIOACHWS W PETUCTpAIUU

QJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTtkpbITHE paarOaKTUBHOCTH. OnbIThI
Pezeppopna mo  ompenmeneHuio  cocTaBa
pannoakTuBHOTO M3MydeHus. CBoiicTBa anbda-,

Oera-, ramMMa-u3IyqdeHusl. Bnusaue




PaaAuOaKTHUBHOCTHU HA YXUBBIC OPraHU3MbI

7.3.3

OtkpeiTHE TIPOTOHA W HelTpoHa. HyknonHas
Mozenb sapa [eiizendepra — MiBanenko. 3apsia

aapa. MaccoBoe 9ncio sapa. H3oTtomnsl

7.3.4

Anbda-pacnaz. DIEeKTPOHHBIN U TO3UTPOHHBIN
Oera-pacma. ["amMMa-uzny4yeHue. 3aKoH

PaAruO0aKTUBHOI'O paciiaaa

7.3.5

DHeprus CBA3M HYKJIOHOB B fjpe. SlnepHbie

cwibl. [ledekt Macchl siapa

7.3.6

Snepuble peakuuu. [lenenue u CUHTE3 saep

7.3.7

Snepublit  peakrop. TepmosaepHBIi CHHTES.
[IpobnemMbl M MEPCHEKTUBBI  SJIEPHOM
SHEPreTUKHU. DKOJIOTUYECKUE aCIIEKThI SAEPHOM

OHCPICTUKU

7.3.8

OneMeHTapHbIe YaCTHULBI. OTtkpbITHE
II03UTPOHA. @yH1aMEHTAJIbHBIC

B3aHMOHCﬁCTBHH

7.3.9

TexHu4yeckne yCcTpouCTBa: JO3UMETpP, Kamepa

Bunbcona, siiepHblil peakTop, aToMHas 6omba

7.3.10

HpaKTI/I‘IeCKI/Ie pa6OTI>I. HccnenoBanue TPEKOB

yacTull (110 TOTOBBIM (oTorpadusim)

SJIEMEHTBI ACTPOOU3UNKU

8.1

Bun 3B&nmnoro Heba. CosBesmusi, spKue

3Bé3I[LI, IJIaHCTHI, UX BUIAUMOC IBUIKCHUC

8.2

ConHeunas cucrema. IInanetsl 3€MHOM
T'pYyIIIBL. IImaHeThI-TUTAHTEl U UX CITYTHUKH,
KapJIMKOBBIC IIJTaHCTHI. Marsle TCJ1a

CoTHEYHOU CUCTEMBI

8.3

Comnnre, ¢potocdepa u armocdepa. ComHeunas

AKTUBHOCTb

8.4

Hcrounuk sneprun ConHua u 3831

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH: Macca,
CBETUMOCTb,  paJlyC, TeMIleparypa, HX
B3aUMOCBS3b. /lnarpamma «CreKTpajibHbI KIacce
— CBETUMOCTEY. 3BE3 LI [JIaBHOU

TOCJICA0BATCIbHOCTHU. 3aBHCHMOCTh «Macca —




CBETUMOCTDY TS 3BE3 JIaBHOM

TOCJICA0BATCIIbHOCTU

Buyrpennee crpoenue 3BE3n. COBpeMEHHBIE

8.6 NPEACTABICHUS O IPOUCXMKICHUH U 3BOJIFOLIAN
ConHua 1 3BE3/1. DTambl 5KMU3HU 3BE3]T
Mineunsii  Ilyre — Hama  [anakTuka.
CnupanbHas CTPYKTypa lNanmakTukwu,
pacmipenenenue  3BE3A, Taza M IBUIM.
8.7 TTonoxenue u aBmxenne ComnHua B ['anakTuke.
[Inockas u  cdepuueckas  MOACUCTEMBI
l'anakTuku
Tunel ranakTuk. PaguoranakTuku U KBas3apsbl.
58 UEpHble ABIPHI B sIpax rajakTUK
Bcenennas. Pacmmpenue Bceenennoil. 3akoH
Xab0ma. Pasberanme ramaktuk. Bospact u
8.9 panuyc Beenennoit, reopust bonbioro B3peiBa.
Mopnenb «ropsiueit Beenennoit». PenukroBoe
M3ITy4eHUE
MacmrabHas CTPYKTypa Bcenennoii.
8.10 Meraranaktuka. Hepeménnsle mpoOiemsl

aCTPOHOMHUU

IMPOBEPSIEMBIE HA EI'D 1O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBI

CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Ko

I ol:ae SEMOLO IIpoBepsiemble TPeOGOBaHUS K MPEeAMETHBIM Pe3yJIbTATAM OCBOCHUS
posep OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

TpeOOBaHMS

1

CdopmupoBaHHOCTH

YMEHUW  pacrlo3HaBaTh  (DU3MYECKHE  SIBICHUS

(portecchbl) B OOBSICHATH X HA OCHOBE M3YYCHHBIX 3aKOHOB




BJ'IaI[eHI/Ie OCHOBOIIOJIararommuMun (bl/ISI/I‘IeCKI/IMI/I IIOHATUAMHU W BECIIMYUHaAMU,

XapaKTepU3yIOIUMHU (HU3UYECKHUE TPOLIECCHI

CdopMHpPOBAaHHOCTh YMEHHM NMPUMEHSITH 3aKOHBI KIACCHUYECKOW MEXaHUKH,
MOJICKY/ISIPHON (PU3UKH U TEPMOJUHAMUKHU, DIEKTPOAMHAMHKHU, KBAHTOBOM
bu3MKKM i1 aHaM3a W OOBSICHCHHS SIBJICHHA MHKPOMHUPA, MaKpOMHpa H
Merammpa, pas3indarh YCJIOBUs (TpaHHIBI, OONACTH) NPUMEHUMOCTH
¢bu3nYeCKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX
3aKOHOB M  OIPAaHUYEHHOCTh  MCIOJIb30BAHMS  YACTHBIX  3aKOHOB;
aHATM3UPOBATh (PU3MUECKHUE MPOIECCHI, UCIONb3Ysl OCHOBHBIC MOJIOKEHHUS,

3aKOHbI 1 3aKOHOMCPHOCTU

CdopMHpOBAaHHOCTh YMEHHUS Pa3lIn4aTh YCIOBUS NMPUMEHUMOCTH MOJEICH

(UBUYECKUX TEJ U MPOIIECCOB (SIBJICHUA )

ChopmMupoBaHHOCTh YMEHHSI pPEIaTh PACUETHBIC 3aa4K C SBHO 3aJaHHOU H
HESIBHO 3a/laHHON (pU3MUYecKOl MOJENbI0: Ha OCHOBAaHMM aHAJIU3a yCJIOBUS
BbIOMpaTh (U3NYECKHE MOJAENM, OTBeYarolue TpeOOBaHUAM 3aqauM,
OPUMEHATH (POPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (pU3HUECKUX
TEOPUM IPU HCIOJIb30BAHUHM MAaTeMATUYECKUX METOJOB pELICHUs 3a/aad,
IIPOBOAUTL Pacy€Tbl HA OCHOBAHUU MMEIOLIUXCA JAHHBIX, aHAJIU3UPOBATH
pe3yabTarbl U KOPPEKTUPOBATH METOIABI PELIEHUs € Y4ETOM IIOIYYEHHBIX

pe3ynbTaToB

Perate kauecTBeHHBIE 3a7a4H, TPEOYIOIIEe MPUMEHEHUS 3HAHUN U3 pPa3HbIX
pa3enoB MIKOJILHOTO Kypca (U3UKH, a TAKKE MHTETPAIlMU 3HAHUN U3 IPYTUX
MPEIMETOB  €CTECTBEHHOHAYYHOTO IIMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PaCCyKIEHUN ¢ ONOPON HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U

(bI/ISI/I‘ICCKI/IC SABJICHUA

Biagenue OCHOBHBIMU METOJAMU HAy4YHOI'O IIO3HAHMS, UCIOIB3YEMBIMU B
¢du3uKe: MPOBOJUTH MPSMBbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYHH,
BbIOMpasi ONITUMANIBHBIN C110CO0 U3MEPEHMSI U UCTIOIb3Ysl U3BECTHBIE METOIBI
OLICHKM  IOIPEIIHOCTEM  HM3MEPEHUH,  IPOBOAUTH  HCCIIEJOBaHUE
3aBUCUMOCTEH  (PU3MUECKUX BENIWYMH C  HCIOJB30BAHHUEM  IPSIMBIX
U3MEpPEHHM, OOBSICHATH MOJTY4YEHHbIE PE3yIbTaThl, UCIONB3YS (hU3HUECKHEe
TEOpUH, 3aKOHBl M TOHATUS, W JeJaTh BBIBOJBI, COOMIOAATH IpaBHiIa
0e30macHOro Tpyaa MpHU MPOBEACHUU HCCIEAOBAaHHM B pamMKax y4eOHOTro
OKCIEPUMEHTa M Y4eOHO-HCCIEOBATEIIbCKOW  JeSITEIbHOCTH c
HCIIOJIb30BaHNEM HU(POBBIX U3MEPUTEIBHBIX YCTPONCTB U JIaOOPaTOPHOTO

00opynoBaHus

ChopMUpOBAaHHOCT, YMEHHH aHAJIM3UPOBATh M OIEHUBATH IOCIEACTBUS
OBITOBOM W TPOM3BOACTBEHHOW JACATEIHPHOCTH YEJOBEKa, CBSI3aHHOU C
(GU3MYECKUMHU TIPOLIECCaMU, C TO3UIUI JKOJOTHYECKOW O€30MacHOCTH;

IIPEJCTABIECHUN O pallMOHAIbHOM IIPUPOIONOIb30BAHNUH, & TAK)KE Pa3yMHOM




WCMOJB30BAaHUN JOCTHUKEHUM HAyKW W TEXHOJOTMH MJId JajJbHEUIIero

Pa3BUTHA YCTIOBEUCCKOI'O O6H.[€CTBa

OBnazieHue pa3IMYHBIMHU CIIOCOO0aMu paboThI ¢ HHpOpMaIel GU3NIECKOTO

COACPKaHUA C HCITIOJIB30BaHUEM COBPEMCEHHBIX I/IH(bOpMaI_II/IOHHI)IX

? TEXHOJIOTUM; pPa3BUTHE YMEHUNM KPUTUYECKOIO aHalW3a U  OLCHKHU
JIOCTOBEPHOCTH TOJIy4aeMOi HH(POpMAIHH
CdopmupoBaHHOCTB YMEHUI IIPUMEHSATH OCHOBOIIOJIAraroIue
ACTPOHOMMYECKHUE TOHATHS, TEOPUU U 3aKOHBI JUIsl aHajau3a U OObACHEHUS
10 (bU3nYECKHUX MPOLECCOB, MPOUCXOIANIMX Ha 3BE371aX, B 3BE3HBIX CUCTEMAX,

B MEXKTralaKTHYECKOM CpCac; ABMIKCHUSA HeOeCHBIX TCJI, 3BOJJIOLHNH 3Bé3I[ n

Bcenennon

HEPEYEHDb JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbIX HA EI'D 110

OU3UKE
Kon Kon N
IIpoBepsieMblii 3JIeMeHT coOlep:KaHUS
pasaea/te 3J1eMeH




MbI Ta
1 MEXAHHUKA
11 KMHEMATHKA
111 Mexanuyeckoe nBmkeHHE. OTHOCUTENBHOCTH MEXaHUYECKOTO
- nerkennsa. Cucrema orcuéra
MarepuasbHas TO4Ka.
7 TpaeKTOpHA
E& pamiryc-Bexrop:
7(e)=(xe) mlr) 2 (),
TpaeKTopILA,
nepeMelleHIe: ? 1__
112 AF =F(t))=F(t)) =F, -7, = ¢
=(Ax,Av,Az),
IYTb.
ClioxeHIe nepememeHHi'I:
N} =0 + 0%,
CKopocTh MarepuaibHON TOUKU:
. Ar _,
U=— =7, =[U1_.U1_.u__].
ﬁ.r _‘LII_CI :
Ax , ,
v, =—| =X/, aHamoIUYHO v, =Yy, U.=Z/.
At |,.p :
1.1.3
CIoKeHIe CKOPOCTell: o, =0, + 0, -
Brruncnenue nepeMenieHus U MyTH MaTepruaIbHON TOYKH ITPU
MPSIMOJIMHEHOM JIBH>KEHUH BIIOJIb OCH X TIO TpaduKy
3aBUCUMOCTH Vx(t)
- . Av ~,
VckopeHHe MaTepHalIbHOIl TOUIKIL d = ~ =u'= [”;— N
I
1.14 =0
Au C , -
a, =—3 =(v,),". amanorm4Ho a, =(v, )’ a.=(v.).
Ay i
PaBHOMEpHOE NTPAMOTMHEMHOE NBUKEHHUE:
115 x(t) = xg + Vpxt

Uy (t) — v, = const




1.1.6

PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBUKECHUE:!

at
x(t)=x, +u,t +—
v (f)=u, +at
a, = const

2 ')

U;I _l"ﬁ‘:r = 26’1’ [""2 _'\'-1]

b+
HpII IBIDKEHII B OTHOM HAIIPABIICHII IIYTh S = 1 = 2.t

“

1.1.7

CBoOoniHOE nazieHue. YCKOpeHue CBOOOIHOIO MaeHUsI.

Vi

Yo o

(0] Xo (

JIBroKeHHE Tela, OPOIIEHHOTO MO/ YITIOM O K TOPU30HTY:

[.‘r{f} =X+t =x tUcosa-f

gr . =
vy =y, +u,t +JT =¥, +U,sino- 1— 8

v (t)=v, =u,cosa

v (t)=uv,, +gt=v,s5ina—gr

g.=0
g =—g=const

1.1.8

Kpusonuneiinoe nnxenue. J{BHkeHNE MareprallbHON TOUKH 110
OKPYXHOCTH.
VYrnoBas U JIMHEMHAs! CKOPOCTb TOYKHU:

v = wR
[Ipu paBHOMEPHOM JIBUKEHUHU TOUKH 10 OKPYKHOCTH

_21r_2
w= T = 4]

LleHTpOCTpEMUTENHEHOE YCKOPEHHE TOUKU:

v:
auc—F—w R

[TonHoE yckopeHHe MaTepuaibHON TOUKU

1.1.9

Teépnoe temno. IloctynarenpbHoe U BpalaTeIbHOE IBUKEHUE




TBEPAOTO TEJIA

1.2 JNHAMUKA
191 HNuepumansubie cucrembl otcuéra. Ilepsbrii 3akon HrproToHa.
o [Ipunuun orHOCUTENbHOCTH ["anuies
Macca tena. [InoTHOCTB BenjecTsa:
1.2.2 m
P=v
1.2.3 Cuna. IlpyuHUMI Cynepnosuuun CUil: Fogponeiicrs = F1 + Fo ..
Bropoit zaxor HeroToEa: gmf MarepHATsHOH ToakH B HCO F’l = mdi;
1.24 _ o= =
Ap=FAt npa F = const
-—
Fiy Fy
1.25 T . .
petuii 3akoH HploTOHA I MaTepraibHbIX TOYEK:
Fio = —F
3aKkOH BCEMHPHOTO TSATOTEHUS: CHJIBl TPHUTSDKCHHUS MEXITY
TOYEYHBIMU MAaCCaMH PaBHbI
mym
Focgm™ i 2
126 R
Cuina Tspkect. LleHTp TsbkecTu Tena. 3aBUCUMOCTD CHITBI TSDKECTH
OT BBICOTHI N Ha/T TOBEPXHOCTHIO TUIaHEThI paanycoM RO:
GMm
mg =——=
97 Ry +hy?
127 Cuna ynpyroctu. 3akoH I'yka:
F, = —kx
Cuna tpenus. Cyxoe TpeHue.
Cuia TpeHUsl CKOJIbKEHUS:
Fp = uN
1.2.8
Cuna TpeHus MoKos:
E, < uN
Koa¢ppumment tpenus
JlaBnenue:
1.2.9 F,
P=75
1.3 CTATHUKA
&
1.31 F

MOMEHT CHJIBI OTHOCUTEIILHO OCH BpalICHUAA:

M| = FI, rme | — miedo cuibl OTHOCHTENBHO OCH, MTPOXOISIICH




yepe3 Touky O nepneHauKyIspHO PUCYHKY

IlenTp macc Tena. LleHTp Macc CuCTeMbl MAaTEpUATBHBIX TOUYEK:

> mqyry + myry+...
Tum =

m; + my+...

1.3.2

B onHOpOIHOM 10JIE TSIKECTH

(g = const)

(I.[GHTp MaccC TCJIa COBIIAAACT C €T0 HCHTPOM TAKECTU

VYcnosus paBHoBecus TBEpAoro tena B UCO:
[M,+M,+...=0

133 T
|E+F+...=0

1.34 3akon [Tackansg

135 JaBnenune B xkuakocTu, nokosiieics B UCO:

p =po+pgh

3akoH Apxumena:

-
>

FApx = —FByirecn
, €CJIMN TCJIO U ) KUAKOCTD IIOKOATCA B I/ICO, TO

FApx = PG Vowrrecn
VYcoBue miaBaHus Te

1.3.6

3AKOHbI COXPAHEHNA B MEXAHUKE

Nmmynbec MarepuaibHOW TOUKH:

141
p=mv

HMmynsc cucteMsl Tem:
1.4.2

p=pt+p+..

3aKoH U3MEHEHUS ¥ COXPAHECHUS UMITYIIbCA:
B 1CO

- -

Ap = A(pl + pat.. ) = FlBHELIJHAt + FZBHeLIJHAt-l_' -

1.4.3 ’ o .
B UCO, ecmu Ap = A(p; + pp+...) =0, ecnt Figpeun +

>

Fognennt-..= 0

PeaktuBHOE IBUXKEHUE

1.4.4




F
‘.<A(;<A?

Pabota cuibl Ha MaIoOM MEPEMEIICHUH:

:1=|}?'|-|ﬁf'|-c05 a=F, -Ax

1.45

« F

()]
MOoOIIHOCTD CHUJIBI:

CCJIM 3a BpCM:A Att pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIIHOCTH

CHIJIbI

Ad
P=— =F-vu-cosu

Aty

1.4.6

KI/IHGTI/IIIGCKa}I SHGpFI/I}I MaTepHaJ'ILHofI TOYKMHA.

mv p
2 2m

3aKOH N3MCHCHUA KI/IHCTI/I‘ICCKOﬁ 3HeprI/II/I CHUCTCMBI MaTepI/IaJ'IBHBIX

touek: B UICO AExkua = Al + A2 + ...

2 2

EKMH =

1.4.7

[ToreHumanbHas 3HEPrus:
JUISL TIOTEHIMAIBHBIX CHII

A12 = ElI'IOTEHLI, - E2n0TeHu,_= AEI‘IOTEHLI,

IloTenunanbHas OHEPTHUA MaTepHaHLHOﬁ TOYKH B OTHOPOAHOM
TI0JIC TAXKCCTH.

EnoreHu, = mgh

[TorennuanbHast SHEPTHs yIpyro 1e(OpMHUPOBAHHOTO Tea!

kx?
EI'IOTEHLI, = T

1.4.8

3aKOH U3MEHEHHS M COXPAHECHHSI MEXaHUYECKOW SHEPTUU:
Euex = Exun ™ Enorer,
B IICO AE,ex = Agcex senoresm. can
B IICO AE,ex = 0. eCIN Azcex menores cax = 0




1.5

MEXAHWYECKUE KOJIEBAHM 11 BOJIHBI

151

lMapmonmveckue koneOaHusi MaTepuaIbHON TOYKH. AMILTUTYNA U
¢aza konebanuii. Kunemarnueckoe OnicaHme:

w(f) = Asin( @t +o,).

v () =x/'.

a(f)=(v,),=—o"x() = a, +&'x=0,
IJI€ X - CMEUICHUE U3 PAaBHOBECHS.
JluHamuueckoe onucaHue:

ma, = —kx,tne k = mw?
OT0 3Ha4MT, yTO F, = —kx.

9HepreTI/I‘ICCKOC OIMKUCaHUuC (SaKOH COXpPaHCHUA MeXaHHYeCKON

SHEPrum):

CBs3b AMIUIUTYObI KoJeOaHui CMCUICHUA MaTepI/IaJIbHOﬁ TOYKHU C

aMIUTUTYIaMHU KoseOaHuii €€ CKOPOCTH M YCKOPEHUS:

Upe =04, a_ =04

1.5.2

[lepuon n yacrora koseOaHUMA:

2n 1
T —_— —— e —
'O RRY)
[lepuon wmaybIx  CBOOOMHBIX  KOJICOAHWUW  MaTeMaTH4eCKOTO

MassTHHKA:

T=21\{I
E

[leproa cBOOOAHBIX KOJIEOAHUN MPYKMHHOTO MasTHUKA:

m
T =2m |—

k

1.5.3

BLIHY)K,Z[eHHBIe koneOanus. Pesonanc. Pe3onancHas KpHuBas

154

HOHepe‘-IHLIC " MMPOJOJILHBIC BOJIHBI. CKOpOCTL pacupoCTpaHCHUA

U JJJINHA BOJIHBI:

v
A=vT =—
v

Wutepdepennys u audpaxiys BOIH

1.55

3Byk. CKOpOCTb 3BYKa

MOJIEKVIIAAPHA S ®U3UKA. TEPMOMHAMUKA




2.1

MOJIEKVJIAIPHASL ®U3UKA

Mopenu CTpoeHHs Ta30B, XUAKOCTEH W TBEPABIX Tel. IlycTh
TepMOJAMHAMUYECKasi cuctema (Tesio) coctout u3 N OIMHAKOBBIX

MOJICKYII. TOF,Z[a KOJIMYCCTBO BEUICCTBA

2.11
N m
vV=—=—
Ny
,rne N, —uucio ABorajpo, m —macca CUCTEMBI (Tena), U
— MOJISIpHAs Macca BeIlecTBa
2.1.2 TertoBoE NBM)XKEHHE aTOMOB M MOJICKYJI BEIIECTBA
2.1.3 BsaumopeiicTBue yacTuIl BemecTsa
2.1.4 Huddysus. bBpoyHOBCKOE IBHKEHUE
215 Mopens naeanpHoro raza B MKT
CBs3b MEXIy JaBICHHUEM W CpPEIHEN KUHETUUYECKOM SHeprueut
MOCTYMATeILHOTO TEIJIOBOTO IBMYKEHHS MOJIEKYIT H/I€AJIbHOTO raza
(ocnoBHoe ypaBHenne MKT):
216 p Lot =2n ifm"“”‘ lnz
= — o = — - = — - mocT
3 3 00 2 3
o N
rae M0 — Macca OHOI MOJIEKYIBL, N = - - KOHILICHTPAIIHS MOJIEKYJI
2.1.7 AbcomtotHas temrneparypa: T =t +273K
CBsi3p TeMIlepaTyphl ra3a CO CpeAHEW KHHETUYECKOH sHeprueit
MOCTYNAaTeIbHOTO TEMIOBOTO ABUKEHUS €r0 MOJIEKYIL:
2.1.8 -
{ 2
— [ mp 3
& .=|—|==kT
2 2
2.19 VYpaBuenue p = nkT
Monens uaeanbHOro raza B TepMOJUHAMUKE:
| VpaserHe Merrereera — Kitaneiposa
| BhIpaKeHHE U1 BHYIPeHHEeH SHEPIHH
VpaBHeHHe MeHneneesa — KianelipoHa (IpHMeHHMBIE (DOpPMEI
3AMIICI):
oV =""RT =vRT =NkT, p=PRL.
M u
2.1.10

BrIpakeHHe 1111 BHYTPEHHEIT SHEPTIN 0JHOATOMHOTO HIEaTEHOTO
raza (IpIMeHIMEIe QOPMET 3aIICH):

U=3vRT=2Mr =3 RT =ve T=2 p¥
2 2 2 .2




3akoH JlanbTOHA [71s1 TABICHHUS] CMECH Pa3pEKEHHBIX Ta30B:

2 P=p1+pzt.
W3ompouecchl B pa3pekeHHOM Ta3e C IOCTOSHHBIM YHCIIOM
MoJieKyl N (C TOCTOSHHBIM KOJIMYECTBOM BEIIIECTBA V):
m3orepma (T = const): pV = const ,
n3oxopa (V = const):
— = const
nzobapa (p = const):
2.1.12 ; = const
I'padmueckoe npencrarnenue nzonporueccoB Ha PV-, pT- u V-
arpaMMax.
OO0ObeaMHEHHBIN Ta30BbIA 3aKOH:
pV
T= const
JUISL TIOCTOSIHHOTO KOJIMYECTBA BEIIECTBA V.
Haceimennsle W HEHACHINIGHHBIE  maphl.  KauecTBeHHas
2.1.13 3aBUCUMOCTh IUIOTHOCTH M JaBJE€HHUS HACBIIIEHHOIO Iapa OT
TEMIIEPATYPhI, UX HE3aBUCHMOCTh OT 00hEMA HACKIIIIEHHOTO Tapa
BrnaxnocTs Bo3nyxa.
OTtHOcUTenbHAS BIAXKHOCTD:
2144 5o P oD
pHaCblm,napa (T) pHaCblu.l,napa (T)
2115 H3MeHeHue arperarHbIX COCTOSIHUM BEHIECTBA: HCMApeHUue Hu
o KOHJICHCAITUsI, KHTICHUE KUIKOCTH
W3MmeHeHne arperaTHbIX COCTOSHHUI BeEIIecTBa: IUIABICHHUE U
2.1.16
KPUCTAJLTU3AIIHS
2.1.17 [IpeobpazoBanue sHeprun B (ha30BBIX MEPEX0Oaax
2.2 TEPMOJAMHAMMKA
2.2.1 TeroBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTtpenHsist sneprus
293 Teruonepenaya kak cnocod U3MEeHEHHs] BHYTpPEHHEH 3Hepruu 6e3

coBepiieHus padoTbl. KoHBeKIus, TEMI0MPOBOIHOCTD, U3TyUYEeHUE
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KonngecTBo TEIIOTHI.
VnenpHast TeII0EMKOCTD BEIISCTBA C:
Q = cmAT

2.2.5

VnenvHas TeroTa mapoobdpaszoBanus L: Q = Lm.
VYnenbHast Tersora riaBneHus A Q = Am.

VYnenbHas Teraora cropanus Torusa : Q = qgm

2.2.6

DnemeHTapHas paboTa B TEpMOJUHAMUKE!

A =pAV

Brruncnenme pabotsl o rpaduky mpouecca Ha pV-auarpaMmme

2.2.7

[lepBriii 3aKOH TEPMOAMHAMUKH:

Q12 =AU + A1 = (U — Uy) + Ag,
Anma0bara:

Q12 = 0= A1, = (U, — Uy) = AUy,

2.2.8

Bropoii 3akon TepmonnHamuki. HeoOpaTumMele mporiecchbl

2.29

[Tpunnune! gerictBus TernoBbix MamuH. KIT/:

4 Orarp |l _, _ [Oscs]

3 LHET = Harp
@)

_ _ ]_—
=5 o)

ZHarp ZHaTD ZHarp

2.2.10

MaxkcumanbHoe 3nauenue KII/I. [{ukn Kapuo:

.. -T T
Max 1 =M = =F = =1
LS T T

Harp HITD

2.2.11

ypaBHeHI/Ie TEILIOBOrO OaaHca:
Ql + Qz + Q3+: 0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE I1OJIE

3.11

DJIeKTpu3alus TeJl U €€ MposBICHUA. JJIEKTpUUeCKHil 3apsia. J[Ba
BHJA 3apsiia. OJEMEHTApHbIA JJIEKTPUYECKUU 3apsia. 3akoH

COXpaHCHUSA DJICKTPUUCCKOIO 3apsaa

3.1.2

B3aunmoneiictBue 3apsaoB. Toueunsle 3apsabl. 3akoH Kynona:
B OIHOPOJTHOM BEILIECTBE C AUAIECKTPUUECKON MPOHUIIAEMOCThIO

&

1 _|ﬂ:"1|"‘1:":

F — k |{?1| E?J — !
g 4mes, -




3.1.3

DnekTpudeckoe nose. Ero geiicTBre Ha AIIEKTPUUYECKUE 3apsiabl

3.14

Hanpspk€HHOCTD 37€KTPUYECKOTO MOJIS:

>

. F

qnpo6Hbu71
ITosre ToueuHnoTO 3apsaaa:

OAHOPOJHOC ITOJIC:

>

E = const.

KapTtunsl 1uHUN HapsH>KEHHOCTH ATUX TTOJICH

3.15

IToTeHnuanbHOCTh QJIICKTPOCTATUYCCKOI'O IT0JIA.

Pa3zHocTh IMOTCHIMAJIOB U HAIIPSXKCHUE!

A1z = q(P1 — P2) = —qAdp = qU.

IToreHnuanpHas OHCPI'uA 3apsaaa B SJICKTPOCTATUYCCKOM I10JIC:

W =q¢
HOTGHI_II/IaJ'I BJIeKTpOCTaTI/I‘IeCKOFO T10JI4:

¢_K
q

CBs3b HaprI)KéHHOCTI/I nojist M Ppa3HOCTU IMOTCHLMUAJIOB

OHOPOIHOTO 3JIeKTpocTaTHueckoro momst: U = Ed

IS

3.1.6

[IpuHIHUI Cyneprno3uuu IEKTPUYECKUX MTOJIEeH:

- - -

E=E1+E2+,¢=¢1+¢2+

3.1.7

IIpoBOIHUKM B 2EKTPOCTATUYECKOM IOJIE.
VYcnoBue paBHOBeCHS 3apsA0B: BHYTPH IPOBOAHUKA

E' = 0, BHYTpH 1 Ha MOBEPXHOCTH MIPOBOIHUKA ( = CONSt

3.18

JIMDIIeKTpUKU B AJIEKTPOCTATUYECKOM Tmoje. JudnexkTpudeckas

MNpOHUIACMOCTb BCHICCTBA €

3.19

KOH,Z[CHC&TOp. 3J'ICKTpOéMKOCTB KOHACHCATOpa:

q
C=—
U

DNeKTPOEMKOCTh MJIOCKOTO KOHIEHCATOPA:

C = £&9S
da

= SCO

3.1.10

Hapannenbﬂoe COCIMHCHUEC KOHJICHCATOPOB.

q =q1+qZ+...,U1 = UZ :"'rCnapann_C1+CZ+'"

[TocnenoBarenbHOE COCTUHEHNE KOHACHCATOPOB:




1 1 1
UsUp+Up @1 =0z = ==+t
nocn 1 2

3.1.11

DHeprus 3apsKEHHOTO KOHICHCATOPa:
_qU _CU 2 3 q?

A 2 2C

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:
-2
At|,, 0
TTocrosuusbmii TOK: | = const

Jlst moctositHHOTO TOKA ( = It

3.2.2

VYcnoBus CyIecTBOBaHUS IIEKTPUUYECKOTO TOKA.
Hanpsoxenue U u OJIC E

3.2.3

3akoH Oma Ju1sl ydacTKa LIeTHn:

I_U
"R

3.24

DJEeKTPUUYECKOE CONMPOTUBIIEHUE. 3aBUCUMOCTb CONPOTUBIECHUS
OJTHOPOJHOTO MPOBOJHUKA OT €r0 JJIMHBI U CEUEHHs. YIEIbHOE

COIIPOTUBJICHUC BEUICCTBA.

l
R=p§

3.2.5

Hctounuku Toka. 3J{C ucTouHmnKa ToKa:

_ ACTOpOHHMXCM/‘I

E =
q

BHy'TpeHHCC COMMPOTUBJICHUC NCTOYHHKA TOKa

3.2.6

3akoH Oma /1715 MOJTHOM (3aMKHYTOM ) anekTpuueckoit nenu: E = IR

+ Ir, oTkyna

E.»
R

3.2.7

[TapannenbHoe cOeAMHEHUE TPOBOIHUKOB!
I=11+12+..,Ul=U2=.,




1 1 4 1 4
Rnapann Rl R2
HOCHGHOB&TGHBHOG COCAMHCHUC ITPOBOAHHUKOB!
U=Ul+U2+..,11=12=..,

RI‘IOCﬂ = R1 + R2+

Pa6ora snexkrpudeckoro Toka: A = [Ut.

3akon Jlxoyns — Jlenna:

Q =I*Rt
3.2.8
Ha pesucrope
UZ
R:Q=A=I?Rt =1Ut =—t
R
MOIIHOCTb JIEKTPUUYECKOTO TOKA:
AAd )
=— =1U
AL (40
TerutoBast MOIIHOCTB, BBIENsAEMAast HA PE3UCTOPE:
2
2 U -
P=IFR=—=IU
3.2.9 R
MoIHOCTh HCTOYHMKA TOKA!
Ad
CT. CHIT _
E = A~ =FKJ
At
CB0OOOAHBIE HOCUTENM NIEKTPUUYECKUX 3apsA0B B MPOBOJHUKAX.
32,10 MexaHu3Mbl MTPOBOAMMOCTH TBEPABIX METAJNIOB, PacTBOPOB M
pacrmiiaBoB ANIEKTPOJIUTOB, ra3os. [HonynpoBogHUKHY.
[TonynpOBOAHUKOBBIN U0
3.3 MAT'HUTHOE ITOJIE
MexaHnndeckoe B3aMMOJAEHCTBUE MarHUTOB. MarHuTHoOeE IOJIE.
Bektop wmarHuTtHOM wmHaykumu. [lpuHnmm —cymnepno3nnun
MarHUTHBIX MOJIEH:
JIvHMM MHOYKOMM MarHUTHOro mnojis. KaptuHa JIuHuN MHAYKIUN
MarHMTHOT'O MOJISl TOJIOCOBOTO U TOAKOBOOOPA3HOTO MOCTOSHHBIX
MarHuToB
OmneIT Opcrena. MaruutHoe nose npoBogHUKa ¢ TokoM. Kaptuna
3.3.2 JUHAA WHAYKOUA MArHAUTHOTO TIOJISI  JUTMHHOTO — TIPSIMOTO

MMPOBOJHUKA WU 3aMKHYTOT'O KOJIBIICBOTO IMPOBOJHHWKA, KAaTYIIKU C




TOKOM

3.3.3

Cuna Amrnepa, €€ HarpaBJIeHUE U BEJIMYMHA:

F, = IBlsina
, TIE 0 — YTOJI MEKAY HAIIPABJIEHUEM IIPOBOJHUKA U BEKTOPOM

3.34

Cuna Jlopenua, €€ HanpaBJICHUE U BEJIMYMHA:

Fhop =1 q | vBsina

N -

€ 0L — YTOJI MeX1y BeKTopamMu v u B
JIBu>keHHe 3apsSKEHHOM YaCTHUIIBI B OJJHOPOJHOM MarHUTHOM I10Jie

3.4

OJIEKTPOMAT'HUTHAA MHAYKIA

34.1

[ToTrok BekTOpa MarHMTHOW MHIYKIIUU:

® =B, S = BScosa

3.4.2

SBnenue snekTpoMarHuTHOM MHAYKIMU. 3/]C nHayKuuu

3.4.3

3aKoH 3J1eKTpOMarHuTHOU nHAyKuu dapases:

AD

E=—0

Af—0

344

SIC EEIVIIHE E IpaMoM IPOEOTHEKE TTHHOH |, TBEyIIeMca Co
CEOpOCTBI ¥ (¥ L I}B OOHOPOIHOM MAarEHTHOM Ione B:

|E;l = Blveosa

. [Ie 0 — YTOI MeETY EekToponM B B HopManeio # K IIOCKOCTH, B
KOTOPOH [IeaT BeKTopHl [V jecam [ L B . HV 10 |E/| = Blv

3.4.5

[IpaBuio Jlenna

3.4.6

NHIyKTUBHOCTSH:

L=?,I/IHI/I(D:L|.

Camounnyknus. IJIC caMOMHIYKITUH:

AT
E,=-L| =-II

—

3.4.7

9Hepr1/1;1 MAarauTHOI'O ITOJIA KaTYIIKHU ¢ TOKOM:




3.5

SJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHbI

3.5.1

KonebGarenpupiii  koHTYp.  CBOOOAHBIE  AIEKTPOMATHUTHBIC

KOJIe6aHI/Iﬂ B H€aJIbHOM KOHe6aTeHBHOM KOHType:
[q[ ) =g, 5in( 0 +@;)

]f[' 1) =, = 005( 02 + g | = I, cos( et +
®opmyna Tomcona:
2 1

T =2nVLC, OTKyda w = T = \/T_C
CBs3b AMIUIMTYBI 3apdaa KOHACHCAaTOopa € aMHJII/ITYI[Oﬁ CHIJIBI TOKa
IIpu CBOOOJIHBIX SJICKTPOMAarHuTHBIX KOJICOQHHUSAX B HJICAIBHOM

KoJIeOaTeIIbHOM KOHTYpE:

gm:—

o

3.5.2

3aKkoH COXpaHCHUA OHBHCPrun B HACAJIBHOM KoJIeOaTeIIbHOM

KOHTYpe:

3.5.3

BoinyX1eHHbIE 371eKTpOMarHuTHeIEe Kojebanus. PezonaHc

354

[lepemennniii Tok. [IpousBoacTBo, mepenaya M HOTpeOIeHHE

BHeKTqueCKOﬁ OHCPIrun

cut LI* cU? LI’
+ = =T — =X — const.
2 2 2 2

3.5.5

CEoHCTEA 3I€KTPOMATHHTHEIX BOMH. D33HMHAT OpPHEHTAIHS EEKTOPOE
E 3EKTPOMATHETHOH BOHE B BakyvvMe. B 1 B 1 ©

3.5.6

[xana JJIEKTPOMAarHUTHBIX BOJIH. IIpumeneHne

OJICKTPOMAIrHUTHBIX BOJIH B TEXHUKC U 6BITy

3.6

OIITUKA

3.6.1

IIpssMonMHENHOE PAaCIIPOCTPAHEHHUE CBETA B OJHOPOIHOU Cpene.

Toueunsbrit ucrounuk. Jlyu ceera

3.6.2

3aKOHBI OTPAYXKEHHUS CBETA.

a=p
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3.6.3 [TocTpoenune n300paskeHU B TUIOCKOM 3€pKaje
SAKOHE OpeToMICHHET CEETA.
[IpenoMneHne cEeTa: iy 5ing = mpsing. .
- s
ADCOMOTHEEIN TOKAZaTENE NPeIOMICHET. Mg = — .
v
- lp N
OTHOCHTEIEHELH T0KA23TeTE NPETOMICHHT: My = Pl
1 V2
o]
3.6.4 "
2
Nop my4ed B mpHIME.
\"1 = \"1 - Hl}'l = H:?.:
COOTHOMEHHE 9aCTOT H COOTHOIIEHHE IMHH EOTMH INPH HEpexoge
MOHOXDOMATHIECKOTO CEETA Iepes IPAHHNY pasjena JEVX ONTHUECKHX
cpen:
ny<n, 1y
n
3.6.5 O !
[lomHOE BHYTpEHHEE OTpaXKEeHUE.
[IpenenbHBIN yroi NOMHOTO BHYTPEHHETO OTPAKEHUS:
. 1 ny
Sina,, = =—
Moty ny
Cobwuparonue u paccenBaronue JUH3bl. ToHkast muH3a. DoKycHOe
pAacCTOSHUE M ONTHYECKAS CUJIA TOHKOM JIMH3BI:
3.6.6 1
D=-
F
dopmyna TOHKOW JINH3BIL:
1 1 1
— 4 —=—
d f F
3.6.7 VBenndenne, 1aBacMoe JTHH30M:
. h 1fl
H d
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B ciyuae paccenBaromiei JMH3bI:

1
DO=F = D 0,
. h If] 1
3.6.8 “H  d
Xon nyda, IpOLIENUIErO JIMH3Y IO IPOU3BOJIBHBIM YITIOM K €€
maBHOW onTuueckol ocu. IlocTpoenune u300pakeHUl TOUKH WU
OTpe3Ka NpsAMON B COOMPAIOLIMX M PACCEMBAIOLIUX JMH3aX M HX
CUCTEMax
36.9 dotoanmapar kKak omnTh4eckuii mpubop. I7a3 kak onTuyeckas
cucrema
WNurepdepenuss cBera. KorepeHTHbIE HUCTOYHHUKH. YCIOBHUS
HaOII0ICHU MAaKCUMYMOB U1 MUHHUMYMOB B MHTE€P(EpPEHIIMOHHOMN
KapTHHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB:
3.6. ;_
MAKCIIMYMEI — A=2m—, m=0,£1,£2,+3 .
MITHIIMYMET — A=(2m +lj]'f—r;, m=0,+1,+2.+3
Hudpakus  cBera. JludpakiuoHHas  pemérka.  YcioBue
HaOIIOeHNs TIaBHBIX MAaKCMMYMOB IPH HOPMAaJbHOM IMaJCHUHU
MOHOXPOMAaTHYECKOTO CBeTa C JUIMHOM BOJIHBI A Ha pPEmI€TKy C
3.6.11 )
nepuoaom d:
3.6.12 Hucnepcus cBeta
4 KBAHTOBAS ®N3UKA
4.1 KOPITY CKVJIAIPHO-BOJIHOBOU AYAJIN3M
411 I'unore3a M. Ilnanka o kBantax. ®opmyna [Inanka: E = hv
®otoHbl. DHeprus (oToHa:
4.1.2 he
E=hv=—=pc




Nmmynbe gorona:

hv
c

4.1.3

®dororddext. Onbitel A.I. Cronerosa. 3akoHbl GpoTodPdekTa

414

VYpaBuenue DitHiTeiHa s GoTodaddexra:

EcbomHa = ABbIXO,CI,a + EKMHmaxn roe,

hc
E¢0T0Ha =hv = 7!

hc
A

Kp

ABbIXO,CI,a = thp =

2
MV~ max
Evpimax = = eUsyn

2

415

JlaBneHnue cBera.
JlaBneHue cBeTa Ha MOJHOCTBIO OTPAXKAIOILYIO IOBEPXHOCTh U HA

MMOJIHOCTBIO ITOTTIOMAIOIIYO ITOBEPXHOCTH

4.2

OU3NKA ATOMA

421

[InanerapHas monenb aroma

4.2.2

[Tocrynaret bopa. W3nydyenwe u momionieHue (POTOHOB Tpu

nepexoaec aroma ¢ OAHOTO YPOBHSA SHCPIrun HaA I[perﬁZ

mn
Y

m

hv —:i = |E" —-E

4.2.3

JIuHeiyarble CIEKTpHI.

CrnexTp ypOBHEH 3HEpruu aToMa BOJOPOA:
—13,63B

" 2 ?

e

E n=1,23 ..

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyknonnas mozens sapa I'eiizen6epra — ViBanenko. 3apsij sapa.

MaccoBoe uncio sapa. M3oronsl

4.3.2

PagnoakTuBHOCTE.

Anbda-pacnan:
A A4 4
ZX—>>5Y +5He

bera-pacnan.




DNeKTpOHHBIN B-pacman:

A A 0 -~
7 X—= Y+ je+v,
[TosutponnsIii B-pacnan:
A A 0=, .,
s X—=0Y + e+ v,

lNamma-uznyuenue

3akoH paaroOaKTHUBHOI'O paciaaa:
-t

N(t) = Ny # 2T
433 [Tycte M — Macca paguoakTUBHOTO BemiecTBa. Torma
-t
m(t) =mgy* 2T
4.3.4 Snepuble peakuuu. [leneHue u CHHTE3 saep




