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NMPOTOKO0JIOM 3acefanusi PenepajbHOro0 y4eOHO-MeTOAMYECKOro 00beIMHEHUs 110
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nporpamMmbl. IIpeaMeTrHass JuHusg vaeOHNKOB cepun «Kiaaccmuecknii kype» 10-11

KJIACCHI. YUeOHoe mocooue It 0011eo0pa3oBaTeJLHbIX OPraHu3AIUIN).

Mocksa, [IpocBernenune, 2017r.




IMPOI'PAMMA CPEJHEI'O OBHIET'O OBPA30BAHUSA. ®U3UKA.
10-11 kJaacesl

Agtop: A.B.IllaTanuna

1. HOACHUTEJ/IbHASA 3AITMCKA

Pabouast mporpamma 1o ¢usuke s 10-11 kmaccoB COOTBETCTBYET TPEOOBAHUSAM U TIOJIOKECHUSIM:

- @eepalbHOTO TOCYIAPCTBEHHOI0 00pPAa30BaTeJILHOTO CTAHJApPTa CpeJHero oOIIero
o0pa3oBaHus;

- IPUMEPHOH OCHOBHOMH o0Opa3oBaTtenbHOl nporpammbl COO, yTBep:kIEHHON NMPOTOKOJIOM
3acenanusi MenepajbHOro yueOHO-MeTOAUYECKOT0 00beJUHEHUS MO 001eMy 00pa30BaHUIO OT
28.06.2016r. Ne2/16-3
- aBTopckoili mporpammbl A.B. Illlaranunoii «®usuka. PaGouue mporpammbl. Ilpeamernas
JuHuA y4deOHukKoB cepun «Kiaaccuyeckuit kype» 10-11 kiaacebl. YueOHoe mnocolue 1A
o0meodpa3zoBaTebHBIX opranusanuii». Mocksa, IlpocBemenue, 2017r.

- 0CHOBHOI1 o0pa3oBaTesbHol mporpaMmmbl COO HUYOY «I'mmuazus «Cupuyc»;

- yue6HoMy miaHy HUOY «I'mmuazust «Cupuyce» a1 10 kinaccoB Ha 2020-2021 y.r.

[Tpennaraemas pabodas mporpamMma no (usuke Ajs cpeaHei (MosiHoM) o01eoOpa3oBaTebHON
IIKOJIBI peai3yeTcss Npu ucnoiib3oBaHun ydeOHHKOB «DU3MKA» mis 10 m 11 kmaccoB nuHUH
«Knaccnueckuit kype» aBropos I'. 5. Makumesa, b. b. byxosuesa, H. H. Corckoro, B. M. Hapyruna
non pexakuueii H. A. TTapgenTbeBoi.

B Heill Takke y4yTeHbl OCHOBHBIE WAEU U MOJOXKEHUS MPOrpamMMmbl (GOPMHPOBAHUS U PA3BUTHUSA
YHUBEPCAJIbHBIX yU4EOHBIX ACUCTBUN JUIsl cpeqHero (MojaHoro) oduiero odpa3zoBaHUS U COOJIOJEHA
MIPEEMCTBEHHOCTh C PUMEPHOM MPOrpaMMoii o (U3MKe AT OCHOBHOT'O 0011ero 00pa3oBaHusl.

B paOoueit mporpamme uist cTapiieil HIKOJIBI MPEAyCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHJOB
JeSITeIbHOCTH, MPEACTABICHHBIX B IPOrpaMMe OCHOBHOTO O0IIEro 00pa30BaHMsL.

OcBoeHue mporpamMmbl 10  (¢u3MKe O0ecrneymBaeT OBJIAJICHUE OCHOBAaMHU  Y4eOHO-
HCCIIEIOBATENbCKON AESITEIbHOCTH, HAayYHBIMH METOJAMHU DPELIEHUS DPA3JINYHBIX TEOPETUUYECKUX H
MPAKTHYECKHX 3aj1au.

Metonmonoruueckon ocHoBoi PI'OC COO saBasteTcs CHCTEMHO-IEITENLHOCTHBINM IOOXO.I.
OcHoBHbIE BUbl yU€OHOU JESTEIbHOCTH, MPEICTABICHHBIE B TEMAaTHUECKOM IUIAHWPOBAHUU JaHHOU
pabGoueil mporpamMMbl, MO3BOJISIIOT CTPOUTH Mpoliecc OOy4eHUs Ha OCHOBE JaHHOro mojaxona. B
pe3ysibTaTe KOMIETEHLNH, CPOPMUPOBAHHBIE B IIKOJIE MIPU U3YYEHUH (PU3UKH, MOTYT BIIOCIIEICTBUU
MEPEHOCUTHCS YUAIIUMUCS Ha JTI00bIE KU3HEHHBIE CUTYAIUH.

Pabouas nporpamma BKJIIOYAET CIIEIyIOIINE pa3esibl:

1. Conep:xanue kypca Gpu3uKH.

2. [lnanupyemble pe3yJibTaThl 0CBOeHUsI Kypca ¢pu3uku 3a 10-11 kiace.

3. TemaTu4eckoe NJIAHUPOBAHME C ONpe/leJieHMeM OCHOBHBIX BUAOB Y4eOHOM AeATeIbHOCTH
ydauiuxcs Npu u3y4eHun Kypca Gpusnkm.

1. Conepaanue Kypea yByxu
ba3zoewviit yposens
@Pu3nKa U €CTECTBEHHO-HAYYHBIN METOJ TO3HAHUS IIPUPOJIbI
®dusuka — PpyHIaMeHTaNbHas HayKa o npupozae. HayuHblil MeTo ] mo3HaHHUS.
Mertoapl uccnenoBanusi GU3NIECKUX sBICHUNA. MoaenupoBanue (PU3NYECKUX SBJICHUA M MPOIECCOB.
Hayunbie daktel 1 runore3sl. dusndeckne 3aKOHBI M TPAHUIBI UX MpUMEHHUMOCTH. Dusmueckue
TEOpUU M MPUHIUN cOOTBETCTBUA. Du3nueckue BenuuuHbl. [lorpemHocT u3mMepeHui (Gu3nuecKux
BelMunH. Ponme m mecto ¢u3uku B (HOpMUPOBAHMM COBPEMEHHOM HAy4YHOH KapTHUHBI MHpa, B
MPAKTUYECKOM NIeSITEbHOCTH Jtosiei. du3nka u KyJbTypa.
Mexanunka
['panuupl NMPUMEHMMOCTH KJIACCUYECKOM MeXaHuku. [IpocTpancTBO M Bpemsa. OTHOCHUTEIBHOCTH
MEXaHU4YeCKOTo nBIKeHus. Cuctembl orcuéra. CKalspHBIE U BEKTOPHBIC (DU3MUECKHE BEIMYMHBI.
Tpaektopus. Ilyte. Ilepememenue. CkopocTb. YckopeHue. PaBHOMEpHOE M PaBHOYCKOPEHHOE
MpSIMOJIMHEHOE BUKEeHHE. PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.
B3anmoneiicteue Ten. SBnenne unepuuu. Cuna. Macca. MHepiuanbHble CUCTEMBI OTCUETA. 3aKOHbI
nuHamMuku Herotona. Cuiia TskecTd, Bec, HeBeCOMOCTh. CHIIbI YIIPYTrOCTH, CHJIBI TPEHHS. 3aKOHBI:



BCEMHUpHOro TAroreHus, ['yka, TpeHus. Vcrosib30BaHHE 3aKOHOB MEXaHMKM M OOBSICHEHUS
JBYDKEHUS] HEOSCHBIX TEJ M IS Pa3BUTUS KOCMUYECKHUX HCCIIEIOBAHUH.

Hmmynbc MaTepualbHOM TOYKM M CHCTeMBL. MMITysnbe Cuiibl. 3aKOH COXPAaHEHUS WMITYJbCA.
Mexannyeckas padora. MouiHocTs. MexaHuueckas SHeprus MaTepuajlbHOM TOYKHU U CUCTEMBI. 3aKOH
COXpaHEHHUs1 MeXaHN4ecKoM sHeprun. Pabora Cuiibl TSHKECTH U CHIIBI YIIPYTOCTH.

PaBHoBecue MarepuaJbHOM TOYKM M TBEPAOrO Teina. MOMEHT CWIBL. YCIOBHS pPaBHOBECHS.
PaBHOBecue )xuakocTH U rasa. /laBineHue. 3aKkoH COXpaHEHMs SHEPTUN B JUHAMUKE JKUJKOCTH.
MonekynspHas pusuka 1 TepMOAMHAMUKA

MonexynspHo-kunetnueckass Teopus (MKT) crpoenuss BemiectBa M €€ SKCIEPUMEHTAJIbHBIE
J0Ka3aTenbcTBa. TemnoBoe paBHOBecHe. AOCOMOTHAS TeMIIEpaTypa Kak Mepa CpeHel KHHETHYECKON
SHEPruM TEIUIOBOIO JBWXKCHMs 4YacTHIl BellecTBa. Mozenp uacanpHoro rasa. JlaBieHue rasa.
YpaBHEHHE COCTOSAHUS UCATBHOIO ra3a. YpaBHeHue MenneneeBa — Kianeiipona. ['a30Bbie 3aKOHBI.
ArperaTHble COCTOSIHMSI BEILIECTBA. B3anMHBIE NpeBpaleHUs )KUIKOCTH U ra3a. BiaxxHOCTh BO3ayXa.
Monens crpoenus xuakocteit. [loBepxHocTHOE HaTsDKeHHe. Kpucrammmueckue u amopgHbIe Tela.
Buytpennss sueprus. PabGora u Teruonepenada Kak CHocoObl M3MEHEHHMs] BHYTPEHHEH SHEpIrHH.
VpaBHenue TterioBoro OanaHca. [lepBblii 3akoH TepmoauHamMuKu. HeoOpaTMMOCTh TEIIOBBIX
nponieccoB. [Ipuniune! gericteus u K11 TenioBeIx mamimH.

OCHOBBI JIEKTPOIMHAMUKHU

DneKxTpuYecKre 3apsaabl. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsaaa. 3akoH Kyiona.

Onekrpuueckoe 1mosie. Hampspk€HHOCT W MOTEHLMAN  AJIEKTpocTatudyeckoro mois. Jlunuwm
HANPsUKEHHOCTU M DKBUIIOTEHIIMAIbHBIE OBEPXHOCTH. [IpuHnnn cynepnosunuu nosnei. [Ipoognukn
U IUBJIEKTPUKH B 3JIEKTPUUECKOM MoJie. DieKTpoéMKocTh. KoHneHcaTop.

[TocTostHHBIN 3nekTpuyeckuid Tok. Cuna Toka. Conpotusienue. [locnenoBaTenbHoe U napamieabHOE
COEIMHEHHE NPOBOJHUKOB. 3akoH Jlxoyns— JleHua. DnekrponBrxkymas cuia. 3akoH Oma ans
IIOJIHOM 1enu. DJEKTPUYECKHH TOK B IIPOBOAHMKAX, 3JIEKTPOJIMUTAX, IOJYINPOBOAHMKAX, razax H
Bakyyme. CBEpXIIPOBOAUMOCTb.

MaruutHoe nose. Bextop HHAYKIIMM MarHuTHOTO 1oJjs. J[elicTBUe MarHUTHOTO MOJI HAa IPOBOJHUK C
TOKOM U JBHKYIIYIOCS 3apshkeHHYyro yactuily. Cuna Amnepa u cuia Jlopennia. MaruutHele cBoicTBa
BELIECTBA.

SIBneHune  HNEKTpOMArHWTHOW  MHAYKOUM. MarautHeii nortok. IlpaBuno Jlenma. 3akoH
ANEKTPOMAarHUTHOW MHAYKIMHU. SIBIIEHUE CaMOMHAYKIMU. THIYyKTUBHOCTb. DJIEKTPOMAarHUTHOE TOJIE.
DHeprus MEeKTPOMarHuTHOTO TIOJISL.

Konebanus 1 BOIHBI

Mexannyeckue koneOanus. ['apmonndeckue kosebanus. CBOOOIHbBIE, 3aTyXalOLIUe, BBIHYKIECHHBIC
kosiebanus. [IpeBpalienns sHepruu npu kojaedaHusX. PesonaHc.

OnextpoMarHuTHele KosieObanus. KoneOarenbHblil KOHTYp. IlepeMEHHBIM 3IEKTpUYECKUH TOK.
Pe3onanc B anextpuueckoi nenu. KopoTkoe 3aMbpIKaHHE.

Mexannyeckue BoiHbl. IIpojonbHble U momnepeuHble BoJIHBL. CKOpPOCTh W JUIMHA BOJIHBI.
Wntepdepentys u audpaxiyst. JHEprusi BOJIHbI. 3BYKOBbIE BOJIHBI.

OneKkTpoMarHuTHbIe BOJIHBI. CBOMCTBa 3JE€KTPOMAarHUTHBIX BOJH. JlMamazoHbl 3J€KTPOMAarHUTHBIX
U3IIyYEHUH U UX NPAKTUYECKOE IPUMEHEHHE.

OnTuka

I'eomeTrpuueckas ontruka. CKOpOCTb CBeTa. 3aKOHBI OTPaXEHWsI M IpeiomiieHus ceera. dopmyia
TOHKOM JTMH3bI. BOJTHOBBIE CBOMCTBA CBETA: AUCTIEpCHs], UHTEpPepeHIus, Tudpakiys, TOaIpU3aLusl.
OCHOBBI CIELIMATIBHOM TEOPUU OTHOCUTEIBHOCTHU

[TocTynatel TEOPUH OTHOCUTEIBHOCTHU U CIEACTBUS U3 HUX. VIHBapUaHTHOCTh MOAYJISI CKOPOCTH CBETA
B BakyyMe. DHeprus mokosi. CBsi3b Macchl U HEPTUM CBOOOIHOM YaCTHUIIBI.

KBanToBas ¢puszuka. dusuka aToma ¥ aTOMHOTO s/Ipa

l'unoteza M. Ilmanka. ®otosnextpuyeckuit sddekr. OnbiTel CroneroBa. 3akoHbl (oTodddeKTa.
VYpaBuenne OunmreitHa. ®oroH. KopmyckynsapHo-  BosnHOBOM — ayanns3Mm.  CooTHomeHue
HeomnpeaenéuHocrel [elizendepra.

[InanerapHast monens aroma. OObsICHEHHE JIMHEHYATOTO CHEKTpa BOJOPOJAa HAa OCHOBE KBAHTOBBIX
noctynaroB bopa.

CoctaB W cCTpoeHUE aTOMHBIX SAep. OHEpPrus CBSI3M AaTOMHBIX saep. Buabl paanoakTUBHBIX
IIPEBPALIEHUI aTOMHBIX SA1€p. 3aKOH paJlOaKTUBHOIO pacnazaa. SnepHele peakuuu. Llennas peaxuus
nenenus snep. [IpuMeHenne saiepHoil S3Hepruu.



OneMeHTapHble YacTHLbl. DyHAaMEHTaIbHbIE B3aUMOACHCTBUS.

Crpoenue Beenennoit

ConHeuHas cucTema: IUIaHEThl U Malble Tena, cucreMa 3emiss—Jlyna. Ctpoenue u 3Bomtonus ConHua
u 3B&371. Knnaccudukanus 38E371. 3BE3bI M HICTOYHUKH UX SHEPTHH.

INanaxktuka. CoBpeMEeHHbIE NIPEJICTABICHHS O CTPOSHUH U 3BOJIIOLIMN BeeneHHo.

Conepxanue Kypca (pU3MKU B MPOrpamMMe CPEIHEro OOIIero oOpa3oBaHMsl CTPYKTYpUPYETCsS Ha OCHOBE
(bU3MYECKUX TEOpUi M BKIIIOYACT CIEAYIONME pa3iesbl: HAYYHBIM METOJ TO3HAHWS TPUPOJIBI, MEXaHHKA,
MOJIEKyJIsIpHast (3MKa U TEPMOAMHAMUKA, JJIEKTPOAMHAMUKA, KOJIEOAHUS M BOJHBI, ONTHKA, CrelMaibHas
TEOpHs OTHOCUTEITLHOCTH, KBaHTOBas (pu3rKa, cTpoeHue BeeneHHOi.

B cootBercTBrmM ¢ 6a3uCHBIM YUeOHBIM IUIAHOM KypCy (pu3vKu cpemHel (IMOJTHOM) IIKOJbI TIPEIIeCTBYET
Kypc (F3UKA OCHOBHOW MIKOMBI (7—9 KiIacchl), BKIFOYAIOIINK AJIEMEHTAPHBIC CBEICHUS O (DH3MUECKUX
BEJTMYMHAX U SBJICHISIX.

Ha sranie cpemHeit (TOJTHO¥) IIKOJTBI BOSMOYKHO M3y4IeHHE 00YJAFOIMUCS €CTEeCTBO3HAHUS FITH (PU3HKH Ha
0a30BOM WM yIiTyOJIEHHOM ypoBHE. M3ydenne ¢usuky Ha 6a30BOM YPOBHE MOXKET OBITH MPEIYCMOTPEHO TPH
COCTaBJICHUH y4eOHBIX IUIAHOB YHMBEPCATHHOITO M COIMAIBHO-3KOHOMUYECKOTO MpOQuIeii, a Tarke MeIHKo-
OMONIOTMYECKOro M 3KOJIOTMYECKOr0 HaNpaBleHWI eCTeCTBEHHOHAYy4YHOro npoduist. M3ydenue ¢usuku Ha
VITyONEHHOM ypOBHE MOXKET OBITh TPEIYCMOTPEHO TIPU COCTABJICHHM YYeOHBIX IUIAaHOB (PU3BHKO-
MAaTeMaTUYeCKOT0, TEXHOJIOTHYECKOrO (MHKEHEPHOT0) M €CTECTBEHHO-HAYYHOTO POQHIIEH.

JlanHast paboyast iporpamma 1o (hr3UKe JUisi 0a30BOr0 YPOBHSI COCTaBJICHa M3 pacuéra 136 4 3a jBa roza
o0yuenust (mo 2 4 B Hememo B 10 m 11 knaccax); B mporpamme yuteHo 10% pesepBHOro BpemeHu. Jlist
yOTyONEHHOTO YPOBHS M3ydeHHsT (PU3HMKH MporpamMma paccuntana Ha 340 49 3a 1Ba rozma oOydeHws (1o S5 9 B
Hezemo B 10 u 11 knaccax); B mporpamme yureHo 15% pezepBHOTO BpeMeHu. PesepBHOE BpeMst yUIUTENh MOKET
UCTIONB30BaTh JUI YBEIMUYCHUS BPEMEHHM Ha W3y4deHHE OTIENBHBIX TeM Kypca (M3WKH, B 3aBUCHMOCTH OT
HOTPEOHOCTEN YUaIlMXCsl. YUMTHIBACTCS TalKe TOT (PaKT, 4TO peanbHas MPOAOLKUTENBHOCT Y4eOHOro rojia
BCET/Ia OKa3bIBACTCS MEHBIIIE HOPMATHBHOM.

2. [lnanupyembie pe3yJibTaThl 0cBoeHusl Kypca ¢usuxu 3a 10-11 kiace.

JestenbHOCTh 00pa30BaTENIbHOTO YUpekJeHUsl 00Iiero obpa3oBaHMs B 0OOyueHUH (pusnke B
cpenHell (MOMHOM) IMIKOJNie MOJKHA OBITh HAmpaBlieHA HAa JOCTHKEHHE OOYYarOIIMMHUCS CIETYHOIINX
JMYHOCTHBIX PEe3yJIbTATOB:

— YMEHHE yNpaBIsATh CBOCH MMO3HABATENBHOMN JAEITEIbHOCTHIO;

— rOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE CaMOOOpa30BaHUIO, HA MPOTSKEHUU
BCEHl KM3HM; CO3HATEJIbHOE OTHOIIEHHWE K HENpephIBHOMY OOpa30BaHMIO KaK YCJIOBHUIO YCIEUIHOMN
Mpo)eCCUOHAILHON 1 0OIIIECTBEHHON JEATEIbHOCTH;

— YMEHHME COTPYJHUYATh CO CBEPCTHHKAMM, JETbMHU MIAJIIEr0 BO3pacTa, B3POCIBIMU B
o0pa3oBaTenbHON, Y4eOHO-MCCIIeI0BATEIBCKON, IIPOSKTHON U IPYTHX BUIAX ACATEIHHOCTH;

— c(OPMHPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HayKH; OCO3HAaHHME 3HAYMMOCTH HAyKH, BIQJICHUS [OCTOBepHOW wWH(poOpMamueir o mepeaoBhIX
TOCTHKEHUSIX U OTKPBITUSX MHUPOBOW M OTEUECTBEHHOW HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHMIX 00 YCTpPOWCTBE MHpa U 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHUIECKOMY TBOPUECTBY;

— YyBCTBO TOPJIOCTH 32 POCCUHCKYIO (PU3NYECKYIO HAYKY, T'YMaHU3M;

— TIOJIOKHUTENBHOE OTHOIIICHHE K TPYAY, LEIeyCTPEMIICHHOCTD;

— DKOJIOTMYECKasl KyJIbTypa, OepexHOe OTHOIICHHE K POJHOW 3emile, IPUPOJHBIM OOraTCTBam
Poccun m mmpa, mOHMMaHWE OTBETCTBEHHOCTH 32 COCTOSHHE INPHPOJIHBIX PECYpPCOB M pasyMHOE
PUPOAONOIH30BAHNUE.

MeTanpeMEeTHBIMU ~ pe3yJibTaTaMH  OCBOCHHUS BBIITYCKHUKAMHU CpexHed (TIOJHOM) IITKOJIBI
MPOTPaMMBI 110 (PUBUKE SBIISIOTCS:

OcBOCHHE PETYJIATHBHBIX YHUBEPCATBHBIX YUCOHBIX NCHCTBHI:

— CaMOCTOSITENILHO OMpPENEeNsITh e, CTaBUTh U (OPMYyIHUPOBATH COOCTBEHHBIC 3a7aud B
00pa3oBaTeNbHON ACATEITHPHOCTH U )KU3HEHHBIX CUTYAIHSX;

— OIICHMBATh PECYPCHI, B TOM YHUCIIC BpeMsl U APyrue HeMaTepHallbHbIE PECYPChl, HEOOXOAUMbIE
JUTSL JOCTHDKEHHSI TTIOCTABJICHHOW paHee ey,

— COIOCTABJIATH UMEIOIIUECS BO3MOKHOCTH U HEOOXOIMMBIE /ISl TOCTUIKEHUS 1IETTH PECYPCHI;

— OIIPEEIIATh HECKOIBKO MyTeH JOCTHKEHUS TIOCTABIICHHOH 1IeJIH;

— 3aJ]aBaTh MapaMeTPbl U KPUTEPHH, IO KOTOPHIM MOYKHO OMPEIEINUTh, YTO 1EeTh JOCTUTHYTA,

— COIOCTABJIATH TOJTYYCHHBINH PE3yIbTaT NEATSIFHOCTH C IOCTABICHHOW 3apaHee MeJbIo;



— OIICHMBATh TOCJEACTBUSA JOCTI)KEHHUSI IMOCTABICHHON LEMH B JIEATEIBHOCTH, COOCTBEHHOMN
JKU3HU U J)KU3HU OKPY’KAIOLIUX JTHOACH.

OcBoeHue 103HaBaTEIbHBIX YHUBEPCATBHBIX YUECOHBIX JEHCTBUI:

— KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(POPMAITUIO C Pa3HBIX MO3UIIHA;

— pacrno3HaBaTh U GUKCUPOBATH MPOTUBOPEUUS B MHPOPMAIIMOHHBIX HCTOYHUKAX;

— UCIOJIb30BaTh  PA3IUYHbIE  MOJEIbHO-CXEMATUYECKUE CpEACTBA JJIsA  IMPEACTaBICHUS
BBISIBJICHHBIX B UH()OPMAIIMOHHBIX HCTOYHHUKAX POTHUBOPEUHIA;

— OCYULIECTBJIATh Pa3BEPHYTHIH MHPOPMAILMOHHBIM IMOMCK U CTaBUTb Ha €r0 OCHOBE HOBBIE
(yueOHBIC U TTO3HABATEIIbHBIC) 3a]1aUH;

— MCKaTh U HAXOJUTh 0000IEHHBIE CTIOCOOBI PELICHHUS 3a/1a4;

— MPUBOJIUTH KPUTHUECKHUE apTyMEHTHI, KaK B OTHOIICHHWU COOCTBEHHOTO CYXICHHsS, TaK U B
OTHOIIEHUU JECUCTBUI U CYXKIEHUN IPYyTrOro 4eJIOBEKa;

— aHANIM3UPOBATh U MPEOOPA30BBIBATH IPOOIEMHO-TIPOTUBOPEUNBLIE CUTYAIIHH;

— BBIXOAWTHh 32 paMKHU Y4YeOHOTO IpeIMeTa U OCYIIECTBISATh LEJICHANPaBICHHBI IOUCK
BO3MOXXHOCTH IIMPOKOTO NIEPEHOCA CPEACTB U CIIOCOOOB JCHCTBUS;

— BBICTPauBaTh MHAMBUAYAIbHYIO 0Opa30BaTEJIbHYIO TPACKTOPHUIO, YUYUTHIBAs OIPAHUYEHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

— MEHATh U yJIEp>KUBATh Pa3HbIC MO3UIMH B TIO3HABATENFHON EATENHHOCTH (OBITh YIEHUKOM U
yuurteneMm; (HopMynHpoBaTh 00pa3oBaTeNbHBIM 3allpoCc W BBIMNOJIHATH KOHCYJIbTAaTHUBHBIC (DYHKIIHH
CaMOCTOSITEJIPHO; CTaBUTh MpoOjaeMy M paboTaTh Haj €€ pelIeHUEM; YIpPaBIATh COBMECTHOU
MO3HABATEJIHON 1€ATEIbHOCTHIO U TIOJUUHSTHCS).

KoMMyHUKaTHBHBIE YHUBEPCAIbHBIE YUeOHBIE 1EHCTBHSA:

— OCYUIECTBIIATH JENOBYI0 KOMMYHHUKAIIMIO, KaK CO CBEPCTHHUKAaMH, TaK U CO B3POCIBIMHU (Kak
BHYTpH 00pa30oBaTeILHON OpraHu3alliy, TaK 1 3a €€ MpeesiamMn);

— MPHU OCYIIECTBJIEHUH T'PYNIIOBOM pabOThl OBITh KaK PYKOBOJIUTENEM, TaK M YJICHOM MPOEKTHON
KOMaH/1bl B Pa3HbIX POJISAX (F€HEpaTOPOM MJIeH, KPUTUKOM, UCIIOTHUTEIIEM, IPE3EHTYIOMIUM U T. 11.);

— Pa3BEpHYTO, JOTMYHO M TOYHO U3JIaraTb CBOK TOYKY 3PEHHs C UCIIOJIB30BAHUEM aJ€KBAaTHBIX
(YCTHBIX M MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(IMKTOT€HHbIE CUTYallMd U MPEAOTBPAIlaTh KOH(MIMKTHI 10 UX aKTUBHON
¢a3br;

— COIJIacOBbIBaTh  MO3MIMM  WIEHOB KOMaHAbl B Ipolecce paboThl HaJX  O0ImUM
IIPOJYKTOM/pEIIEHUEM;

— NPEeACTaBIATh MyOJIUYHO pe3ysbTaThl MHIMBUAYaJbHOW M TIPYNIOBOW AESITEIBHOCTH, Kak
nepes 3HaKOMOM, TaK U Iepesi HE3HAKOMOM ay IUTOPHE;

— noadupare MapTHEPOB Uil JIEJIOBOM  KOMMYHHKAllMM, MCXOJAd U3  COOOpa)keHUH
pe3yJIbTaATUBHOCTH B3aUMOJECHCTBYSI, a HE JINYHBIX CUMIIATUH;

— BOCIIPMHUMATh KPUTHUYECKHE 3aMEUYaHUs KaK PeCypc COOCTBEHHOI'O Pa3BUTHS;

— TOYHO U €MKO (OPMYJIUPOBATh KaK KPUTHUECKUE, TaK U OJ0OpUTENIbHBIE 3aMEUYaHMs B aJpec
JIpyTuX JoJiell B pamkax JeloBOW M 00pazoBaTeIbHOM KOMMYHHUKAIMHM, H30eras mpu 3TOM
JIMYHOCTHBIX OLEHOYHBIX CYXIACHUM.

[TpenmeTHBIMU pe3yJbTaTaMH OCBOEHMS BBIYCKHUKAMHU CpeIHEH (MOJIHOM) MIKOJBI MPOrpamMMbl
1o ¢u3nke Ha 6a30BOM YPOBHE SIBIISIOTCS:

— c(OPMHUPOBAHHOCTh TPEJCTABICHUI O 3aKOHOMEPHOW CBSI3M W I03HABAEMOCTH SIBICHUMN
pUPOJIbl, 00 0OBEKTUBHOCTH HAyYHOTO 3HAHUS;, O POJNM M MecTe (PU3UKU B COBPEMEHHOW Hay4YHOU
KapTUHE MHUpA; TMOHUMaHUE pPOIM GU3UKM B (GOPMHPOBAHMU Kpyro3opa M (yHKIMOHAIHLHON
IPaMOTHOCTH YeJIOBeKa JUIsl peIIeHUs TPaKTUYECKHUX 3a/]a4;

— BJIaJICHHE OCHOBOIIOJIATAIOIIMMHU (PU3NYECKUMHU MOHSATHAMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U
TEOPUSIMHU; YBEPEHHOE MOJIb30BaHHE (PU3NUECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;

— c()OPMHUPOBAHHOCTh  NPEACTABICHUN O (U3UUECKOM CYITHOCTH  SBICHMHA HPUPOABI
(MEeXaHMYECKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U KBAHTOBBIX), BUJIaX MaTepuu (BELIECTBO U IOJIE),
JBIDKEHUHM KakK CIocoOe CyIIECTBOBAHUS MaTE€pPHM; YCBOCHHUE OCHOBHBIX MJEH MEXaHWKH, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI O CTPOCHHH BEILECTBA, SJIEMEHTOB AJIEKTPOJIMHAMUKHA U KBAHTOBOM (PU3MKU;
OBJIAJICHUE TMOHATUHHBIM allapaToM U CUMBOJIMUYECKUM S3BIKOM (PU3HKH;

— BJIQJICHHE OCHOBHBIMM METOJAaMU HAy4YHOTO T[I0O3HAHUS, UCHOJIb3yeMbIMU B (DU3HKE:
HaOJroIeHue, ONUCaHNue, U3MEPEeHUe, SKCIIEPUMEHT; YMEHUsT 00pabaThiBaTh Pe3ybTaThl U3MEPEHHIA,
00HapyXUBaTh 3aBUCUMOCTb MEXy (PU3NUECKUMU BEIMUNHAMU, OOBSICHITH MOJTYyUYEHHbIE PE3YIbTaTh



U JIeTIaTh BBIBOJBL;

— BJIQJICHUE YMEHUSMM BBIABUIaTh THUIIOTE3bl HA OCHOBE 3HAHMUS OCHOBOIIOJIAraroIIMX
(bu3NYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, IPOBEPATh HX HKCIEPUMEHTAJIbHBIMU CPEICTBAMH,
bopmynHpys 1edb UCCIeIOBaHMSA, BIaJCHHE YMEHHUSIMH ONUCHIBATH U OOBSICHATH CAMOCTOSATEIBHO
MIPOBEJCHHBIC  OKCIEPUMEHTHI, aAHAIM3UPOBATH  PE3yJbTAaThl  MOJYYECHHOW  H3MEPUTEIbHOU
UHPOPMAaLIUH, OTIPEACIIATh JOCTOBEPHOCTH IMOYyYEHHOTO Pe3yIbTaTa;

— c(hOpMUPOBAHHOCTh YMEHUS PelIaTh MPOCThIe PU3NYECKUE 3a1aUH;

— c(OPMHPOBAHHOCTh YMEHHUSI TMPHUMEHATh MOJYYCHHbIE 3HAHWUSA JUISI OOBSICHEHHS YCIOBUI
npoTeKkaHuss (U3UYECKUX SIBICHUW B TPUPOJAE U JJS TMPUHATUS TNPAKTUYECKUX pPEIICHUH B
IMOBCEAHEBHOM KU3HU;

— MOHMMaHHUe (U3MYECKUX OCHOB U NPHUHIMUIOB JAeWUCTBUS (paboThl) MAlIMH U MEXaHHU3MOB,
CpPEACTB NMEPEIABIKEHUS U CBS3H, OBITOBBIX MPUOOPOB, MPOMBIIIJICHHBIX TEXHOJIOTHYECKUX MPOIECCOB,
BIIUSTHUS X HA OKPYKAIOIIYIO CPely; OCO3HAHME BO3MOXKHBIX IPUYMH TEXHOTEHHBIX M KOJOTHYECKHUX
Karactpod;

— c(OpMHUPOBAHHOCTh COOCTBEHHON IMO3UIIMK TO OTHOIIEHHIO K (u3nueckoil uHpopmamnmu,
IIOJIy4a€MOU U3 Pa3HBIX HCTOYHHUKOB.

[IpenMeTHBIMU pe3yibTaTaMUd OCBOCHHSI BBIMMYCKHUKAMH CpeqHell (MOJIHON) MIKOJIBI MPOrpaMMBI
no ¢u3uke Ha yrayOJEHHOM YpOBHE MOJDKHBI BKIIOYAaTh TPeOOBaHMS K pe3ysbTaTaM OCBOCHUS
0a30BOr0 Kypca U JAOMOIHUTEIBHO OTPaXKaTh:

— c(hOpMHPOBAHHOCTh CUCTEMBI 3HAHUN 00 OOHMX (U3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSAX U MPEICTaBICHUNM O JNeHCTBUH BO BceneHHON (U3NYECKUX 3aKOHOB, OTKPBITHIX B 3€MHBIX
YCIIOBUSIX;

— c(hOpMUPOBAHHOCTh yYMEHMsI HCCIEIOBAaTh M AaHAIW3UPOBATh pPa3HOOOpasHble (U3NYECKUE
SBJIGHUSL M CBONCTBA OOBEKTOB, OOBSICHATH NPUHIMIBI PadOThl U XapaKTEPUCTUKU HPUOOPOB H
YCTPOUCTB, OOBSACHATH Te0(U3NIECKUE SIBICHUS;

— YMEHHME pelllaTh CI0KHbIE 3a7a4u;

— BIIQJICHUE YMEHHSMH BBIABUTaTh THUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIAraOLINX
(¢u3NYECKUX 3aKOHOMEPHOCTEW M 3aKOHOB, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMH,
bopMyaHpys LeNb UCCIIET0BaHMS;

— BJIQJICHUE METOJaMH CaMOCTOSITENIbHOTO IUJIAHUPOBAaHUS M NIPOBEICHUS  (PU3MUECKHUX
HKCIEPUMEHTOB, OMMCAHMS W aHajdu3a IOJy4eHHOH H3MEepUTEeNbHOW HH(OpPMAaLUK, ONpeaeieHus
JIOCTOBEPHOCTH MOJIY4YEHHOI'O pe3yJsIbTara;

— c(OPMHUPOBAHHOCTh YMEHHH IMPOrHO3UPOBaTh, AHAIU3UPOBATb U OLIEHUBATh IOCIEACTBUS
OBITOBOM M TMPOM3BOJICTBEHHOW NIESITEIIbHOCTH YEJIOBEKA, CBS3AHHOM C (PM3MYECKUMH TPOILIECCAMH, C
MO3ULIUH 3KOJIOrHYeCcKoi 0€30IacHOCTH.

B pesynbrare u3ydenus kypca GU3MKUA Ha YPOBHE CPEIHETO 0OIIEero 0Opa3oBaHus BRITYCKHUK Ha
0a30BOM YpOBHE HAyUYUTCH:

- OOBSICHATH Ha MpHUMEpax PoJib U MeCTO (U3UKU B (POPMHPOBAHUU COBPEMEHHOW HAYYHOM
KapTHUHBI MHUpa, B PAa3BUTUHU COBPEMEHHOM TEXHMKH U TEXHOJIOTWi, B MPAKTUYECKON IESATENbHOCTH
JTIOIEH;

- JIEMOHCTPUpPOBATh Ha MPHUMEpPaX B3aUMOCBS3b MEXIy (U3UKOW U JPYTUMH E€CTECTBEHHBIMU
HayKaMu;

- yCTaHaBJIMBaTh B3aHUMOCBSI3b €CTECTBEHHO-HAyUYHBIX SBJICHUNW U TPUMEHSATH OCHOBHBIE
¢bu3nvecKkre MOJENH sl UX OMHCAHUSI U OOBSICHEHUS;

- HUCHOJB30BaTh HMHGpOpMaLMI0 (DU3MYECKOTO COJIEp)KaHHUS IMpPU  PEHIeHHH  Yy4eOHbIX,
MPAKTUYECKUX, MPOCKTHBIX U HCCIIEAOBATENILCKUX 3ajjau, HHTErpUpYysd MHPOPMALUIO U3 Pa3InYHbIX
HMCTOYHUKOB M KPUTUYECKH €€ OI[CHUBAS;

- pa3nuyaTh M YMEThb MHCIIOJIb30BAaTh B Y4eOHO-UCCIIEIOBATEIHCKON AESITEIbHOCTH METOJIbI
HAy4YyHOTO TMO3HAHUS (HAOJIOJIEHUE, OMMCAaHUE, W3MEpPEHUE, IKCIIEPUMEHT, BBIIBUKEHHE T'MIIOTE3bI,
MOJICIUPOBAaHMUE U T. 1I.) U (pOpMBbI HAYYHOTO Mo3HaHUA ((PaKTHI, 3aKOHBI, TEOPUH), IEMOHCTPUPYS HA
MpUMepax WX poJib U MECTO B HAYYHOM ITO3HAHUM;

- TMPOBOJAUTH TpsIMbIE U KOCBEHHbIE U3MEpeHHs] (U3NYECKUX BEIMYUH, BbIOHUpas
U3MEpUTENIbHbIE MPUOOpPHI € YYETOM HEOOXOAUMOW TOYHOCTH W3MEPEHUH, IUIAHUPOBATh XOJ
M3MEpEHUil, MOTy4YaTh 3HAUYCHUE U3MEPSEMON BEIMYUHBI M OLIEHUBATh OTHOCUTEIHHYIO MOTPEIIHOCTD
10 33JJaHHBIM (hopMyIam;




- MPOBOANTh MCCIEAOBAaHUS 3aBHCHUMOCTEH MEXIy (PU3NUYECKHMMH BEIWYMHAMH: BBIOJHATH
U3MEpPEHUs] M ONpeNeisTh HAa OCHOBE HCCIENOBAaHUS 3HAYEHMs IapaMETPOB, XapaKTEPU3YIOLIUX
JAHHYI0 3aBUCUMOCTh MEXI1Yy BETMYMHAMU U JIeJIaTh BBIBOJ] C YUETOM MOTPEIIHOCTH U3MEPEHU;

- WCHOJb30BATh Ul OMHCAHUS XapakTepa MPOTEKaHWs (U3NYECKUX MPOLECCOB (U3UIECKUE
BEJINYUHBI U IEMOHCTPUPOBATH B3aUMOCBSA3b MEXIY HUMH;

- HCIIOJIb30BaTh JJIS OMUCAHHS XapakTepa MpOTeKaHUs (PU3NYECKUX MPOIECCOB (PUINUECKUE
3aKOHBI C YUETOM IpaHUILl UX IPUMEHUMOCTH;

- pemaTb KauyeCTBEHHbIC 3a/Jayd (B TOM 4YHCIIE U MEXKIIPEAMETHOTO XapaKTepa): UCHOJb3ys
Mozeny, (u3nueckue BEIMYMHBI W 3aKOHBI, BBICTPAUBATh JIOTMYECKHE IIETIOYKH OOBICHEHUS
(mokazaTenbCTBA) MPETIOKEHHBIX B 3a]]a4aX MPOLIECCOB (SBJICHHI);

- pemath pacy€éTHbIE 3aJaud C SBHO 3aJJaHHOW (PU3MYECKOW MOJENBbIO: Ha OCHOBE aHaIu3a
yCIIOBUS 337]a4 BbIACTATh PU3NIECKYIO MOJEIb, HAXOAUTh
¢u3nveckre BEIMYUHBI W 3aKOHBI, HEOOXOAMMBIE W JIOCTATOYHBIE Il €€ pEmIeHHs, MPOBOJAUTH
pacy€Thl U OLICHUBATH MOJYUYEHHBIN pe3ybTaT;

- YYUTHIBaTh TPAHUIBI TPHUMEHEHUS W3YyYEHHBIX (U3MUECKHX MOJACNEH TMpH pPEelIeHUU
(bu3NYECKUX U MEXIPEIMETHBIX 33/1a4;

- HCMOJNB30BaTh HMH(OpPMAIMIO U TPUMEHATH 3HAHUS O MPHUHLIUINAX pPabOThl U OCHOBHBIX
XapaKTepUCTUKAX W3YYCHHBIX MAaIlUH, MPUOOPOB U APYTUX TEXHUYECKUX YCTPOMCTB ISl pEIICHUS
MIPAKTUYECKUX, YIEOHO- HCCIIEI0BATEIbCKUX U IIPOEKTHBIX 3aja4;

- HCHOJb30BaTh 3HAHUS O (U3NYECKUX OOBEKTaxX M IMpolieccax B MOBCEAHEBHOW >KM3HH IS
obecriedeHrs: 0€30MaCHOCTU TMPH OOpPALIEHWH € MPUOOPAMU U TEXHUYECKHMMHU YCTPOMCTBAMH, IS
COXPAHEHUs 3/I0OPOBBS U COOJIIOJIEHUSI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKpY Karoulei cpene, ais
MPUHSATHUS PEIICHUI B TOBCEAHEBHOM KU3HU.

Buinycknux na 6azo6om ypogne OTYyYUT BO3MOKHOCTb HAyUUTHCS:

- MOHUMAaThb U OOBSACHATH UEJIOCTHOCTh (DU3MUECKON TEOpHH, pa3iuyaTh TpaHUIBl €&
MPUMEHUMOCTH U MECTO B PSAAY APYTUX PU3NUECKUX TEOPUI;

- BJaJeTh NpUEMAMH MOCTPOCHHUS TEOPETHUECKUX JOKA3aTEJIbCTB, a TAKXKE MPOrHO3MPOBAHUS
0COOCHHOCTEM mpoTekaHWs (U3NYECKUX SBICHMM M TMPOLECCOB HA OCHOBE IOJIYYEHHBIX
TEOPETUYECKUX BBIBOJIOB U J10KA3aTEIIbCTB;

- XapakTepU30BaThb CHUCTEMHYIO CBA3b MEXJy OCHOBOINOJArarOlMMU HayYHBIMU MOHATHSIMHU:
MIPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, MOJIe), ABMKEHUE, CHIIa, DHEPT U,

- BBLABHUTaTh I'MIIOTE3bl HA OCHOBE 3HAHMs OCHOBOIOJIAraloIUX (PU3NYECKHX 3aKOHOMEpPHOCTEH
1 3aKOHOB;

- CaMOCTOSITEJIHO IAHUPOBATH U MPOBOJIUTE (PU3UYECKUE IKCIIEPUMEHTHI;

- XapaKTepHU30BaTh INI0OATBHBIE MPOOJIEMBI, CTOSIIUE MEPE] YEIOBEYECTBOM: YHEPreTHUECKHUE,
CBIPbEBBIC, IKOJIOTUYECKUE U POJIb (PU3UKH B PELICHUU 3TUX MIPOOIIEM;

- pewmaTrb NPAKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHbIE U pacdyETHble (U3UYECKUE 3aJayd C
BBHIOOPOM  (U3MYECKOM MOJEIH, HUCHONB3YyS HECKOJIbKO (PU3MYECKHX 3aKOHOB WM (opmy,
CBSI3BIBAIOIIMX U3BECTHBIC (PH3MUECKUE BETUUYMHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBS3CH;

- OOBACHATHh MNPUHIUIBI pPabOThl U XapaKTEPUCTHKU H3YYEHHBIX MAIIUH, NPUOOPOB U
TEXHUYECKUX YCTPOMICTB;

- OOBSACHATH YCNOBHUS NPUMEHEHUs (PU3MUECKUX MOJIENeH NMpu peleHUuH (U3NYECKuX 3ajaad,
HAXOJUTh aJIEKBATHYIO NIPEIOKEHHOMN 3a1aue (PU3HUECKYIO
- MOJIeTb, pa3pemniatb MnpoljeMy Kak Ha OCHOBE HMEIONIMXCS 3HAHUN, TaK W MpPH MOMOILU
METOJIOB OLIEHKH.

3. TemaTu4eckoe MJIAHUPOBAHUE € YKA3aHHEM KOJMYECTBA YACOB, OTBOJUMBIX HA OCBOEHUE
KaKI10H TeMbl Kypca (pU3HKH.

No KonndectBo yacos
H/'H Pa3nenel, TEMBI ABTOpCKast Pabouas mporpamMmma
porpamma 10 xnacc 1 1knacc
BBeaenue. dusuka )
1. ecTeCTBEHHO-HAaYuYHbIil mMetox | 1 1
MO3HAHUA NPHUPOALI.




Mexanuka

Kuunematuka

3aKOHBI JuHamMuku HeroToHa

Cuibl B MEXaHHUKE

3aKOHbI COXpaHEHUs] UMITYJIbCa

3aKOHBI COXpaHECHHUs
MEXaHUYECKON YHEPTrUuu

Cratuka

OCHOBEBI THAPOMCXAHUKHA
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Monekyasippasg  ¢u3uKa U
TePMOJIMHAMHKA
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Ocuossl MKT

YPaBHeHI/IH COCTOsIHUA ra3a

B3anmusle [IpEBpALLCHUSA
KUJKOCTH U rasa

Kuakoctu

TBepblie Tena

OcCHOBBI TEpPMOAMHAMUKH

NPk P Mow

Ok |k P |Mw

OCHOBBI YJIEKTPOAMHAMHKHU

16+9

11

DJIEKTPOCTATUKA

(o]

3aKOHBI TOCTOSTHHOI'O TOKa

DIIEeKTPUYECKHM TOK B
pa3IMyYHBIX Cpeaax

MarsauTtHoe noJjie

3HeKTp0MaFHI/ITHa}I HHAYKIOWA

~ O B~ OO

KoJje0anusa v BOJIHBI

MexaHn4ecKkue KojacOaHus

w

DneKTpOMarHuTHbIE KoJieOaHus

(6]

Mexannueckue BOJIHBI

w

:‘)HeKTPOMaFHI/ITHBIC BOJIHBI

Onruka

13

CeToBBIC BOJIHBI.
I'eomerpuueckass u BOJHOBaA
ONTHKA.

11

W3nyyenue u CeKTpsl

OcHoOBBI CrenHaAJLHOM
Teopumn OTHOCHUTEJILHOCTH
(CTO)

KBanToBas ¢pusuka

CBeTOBBIC KBAHTHI

ATomHas pu3uka

®du3uKa aTOMHOTO s1]Ipa

DJIeMEHTapHBIC YaCTHUIIbI

9.

Crtpoenne BeesieHHOi

10.

HTorosoe noBropeHue
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11.

Pe3eps (7+6)

UTOIro

68

68




IIpuMepHoOe TeMaTHUYeCKOe IVIAHMPOBaHNE 0a30BbIi YPoBeHb — 2 4 B Heaearo (136 1 3a 2 roga) 10 kaace

Temarnueckoe
TUIAHUPOBAHUE

ConepxcaHI/Ie 110 TCMaM

OCHOBHBIC BHUABI ACATCIIBHOCTHU YUAIIUXCA

BBenenue. @®u3nka u eCTeCTBEHHO-HAYYHBII MeTOX MO3HAHUS NpupoaAbI (14 )

duznka u
€CTECTBEHHOHAYYHbIN
METO/ MO3HAHUS
npupos (149)

duszuka - QpyHIaMeHTaJbHas HayKa o
npupoje. Hayunslit MeTo 1 no3HaHus.
MeTtoapl UcCIenoBaHus (PU3NIECKUX
SIBJICHU. MonenupoBaHue
(bU3UYECKUX SIBICHHUH U MPOIIECCOB.

Dusznyeckue BEJIIUYUHBI.
[TorpemnocTu M3MEPEHU
¢usnyeckux BenuuuH. Dusmueckue
3aKOHBI " rpaHUIIbI X

PUMEHUMOCTH. PU3NUECKUE TEOPUH]
W TMPUHIMUI COOTBETCTBUS. Ponb
MecTo (u3uKu B (POpMHUPOBAHUH
COBPEMEHHON  HAy4YHOW  KapTUHBI
MUDa, B IPAKTUYECKON JEATEIBHOCTH
ITIOZIEH.

OOBSICHATP Ha KOHKPETHBIX IpUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU

COBPEMEHHOM Hay4YHOM KapTHUHBl MHUpPA, B Ppa3BUTHUH COBPEMEHHBIX TEXHUKH U

TEXHOJIOTHM, B TPAKTUYECKON JEATEIIbHOCTH JIFOJICH.

JleMoHCTpUpOBaTh Ha IpPUMEPAX B3aUMOCBS3b

€CTECTBEHHBIMHU HAYKAMHU.

Bocrpon3BoauTh cXeMy Hay4YHOT'O TIO3HAHMSI, IPUBOIUTH IPUMEPBI €€ HUCTIOIb30BAHMSL.
JlaBatb omnpejesnieHue U paclo3HaBaTh MOHATH: MOJIENb, HAYYHAs TMIIOTE3a, GU3ndecKas
BEJIMYMHA, PU3UUECKOE SABJICHUE, HAYUHBIH (aKT, pU3NUeCcKuil 3aKoH, pU3nIecKas
TEOpHsl, IPUHIUI cOOTBETCTBUSA. OOOCHOBBIBATH HEOOXOJUMOCTh UCIIOIb30BAHUS
MoJieNelt s onmrcaHusl PU3MUECKUX SBJICHUN U MporieccoB. [IpuBoIuTh mpuMephl
KOHKPETHBIX SBJICHUM, IPOLIECCOB U MoAeNel uid ux onucanus. [IpuBoaute npumepsl
(bU3NUECKUX BETHYHUH.

DopmynnpoBaTh (PU3NYECKHE 3aKOHBI. Y Ka3blBaTh I'PAaHUIIBI IPUMEHUMOCTH (PU3NUECKUX

3aKOHOB.

[IprBOANTE MpUMEPHI UCMONB30BAHUS (PU3MUECKUX 3HAHUM B KMBOIUCH, apXUTEKTYpe,

IEKOPaTUBHO-TIPUKIIAHOM UCKYCCTBE, My3bIKe, criopTe. Oco3HaBaTh IEHHOCTh HAYYHOI'O

[O3HAHUS MHUpaA JUId YeJOBEUeCTBa B LEJIOM M [ KaXJOro 4eloBeKa OTIENbHO,

BaYXHOCTh OBJIQJICHUSI METOJOM HAy4YHOrO MO3HAHMS JUIsl JOCTMXKEHMs ycliexa B JIF0OOM

BUJIC IPAKTUYECKOH e TeTbHOCTH

['0TOBUTH TpE3CHTAMM M COOOIICHUS IO M3YYCHHBIM TeMaM (BO3MOXHBIE TEMBI

MPEICTABICHBI B YICOHHKE).

MEXIy GU3UKOM U JAPYTUMH

Mexanuka (294 / 69u)

Kunematuka (64 / 15y)

Mexaandeckoe JBmkeHne. CHCTEMBI
oTcuéra. CKalsipHble U BEKTOPHBIE
(bu3HYeCcKue BETMIHHBI.
MarepuanbHas TOUKa.
[TocTynarenbHOE IBUKEHUE.

,Z[aBaTB OIIPECACIICHUA MMOHATHH: MEXaHUYECKOE JABMKCHUC, IOCTYIIATCIIBHOC ABHXKCHUC,
[PABHOMCPHOC JBHUKCHHUC, HCPABHOMCPHOC [JBUKCHHC, PABHOYCKOPCHHOC JIBUIKCHMUC,
JABYDKCHUC I10 OKPYXHOCTH C ITOCTOSIHHOM CKOpPOCTBIO, CHCTEMA OTCUETA, MaTCpHAJIbHAA
TOYKA, TPACKTOpU:A, IIYyTh, NCPCMCIICHUEC, KOOpJAWHATA, MOMCHT BPCMCHU, INPOMCIKYTOK|
BPEMCHH, CKOPOCTh paBHOMCPHOI'O ABMIXXCHUS, CPECAHASA CKOPOCTh, MTHOBCHHAA CKOPOCTbD,

Tpaekropusi, IyTh, IEPEMEILICHUE,

YCKOPCHUEC, HCHTPOCTPEMUTCIILHOC YCKOPCHHUC.




KOOpAMHATa, MOMEHT BPEMEHH,
IPOMEKYTOK BPEMEHU. 3aKOH
OTHOCUTEJILHOCTH JBUKCHMSL.
PaBHOMEpPHOE IPAMOJIIMHENHOE
nBrKeHne. CKOpocTb paBHOMEPHOTO
MPSIMOJIMHEMHOTO IBH)KEHUS.
YpaBHEHNE PaBHOMEPHOTO
nBrkeHus. ['paduku paBHOMEPHOTO
nBrxeHus. HepaBHomepHoe
nBikeHne. CpeaHsist CKOPOCTb.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.
PaBHOYyCKOpEHHOE BH)KEHUE.
YpaBHeHue
PaBHOYCKOPEHHOTO
nBwkenus. ['papuxu
PaBHOYCKOPEHHOT'O ABH)KCHUS.
JIBU>KEHHE 110 OKPYKHOCTH C
MOCTOSIHHOM 110 MOJTYJTIO
CKOPOCTBIO.
LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.
Jlabopamopuvie pabomul:
1. V3yueHwue qBMKEHUs TeJa 10
OKPYHOCTH.

Pacnio3HaBaTh B KOHKPETHBIX CHUTyallMsX, HaONIONaTh SBJICHUSA: MEXaHHYECKOe
NIBUKEHHE, IOCTYNAaTeIbHOE JIB)KEHUE, DPAaBHOMEPHOE JIBJKEHHE, HEpaBHOMEpHOE
NIBUKEHHE, PABHOYCKOPEHHOE IBUXECHHE, IBM)KCHHME II0 OKPYKHOCTH C IIOCTOSTHHOU
CKOpOCTBhIO. BOCHpOM3BOAMTH SBJICHUS: MEXaHMYECKOE JIBI)KEHHE, pPaBHOMEPHOE
NBUKECHNE, HEPAaBHOMEPHOE JIBMJKEHUE, PABHOYCKOPEHHOE JBI)KEHUE, IBW)KECHHE I10
OKPYHOCTH C IIOCTOSIHHOIM CKOPOCTBIO JIJIs1 KOHKPETHBIX Tell.

3anaBaTh CUCTEMY OTCUETA JJI ONMCAHUS JBHKEHHUS KOHKpPETHOro Tena. Pacro3zHaBaTh
CUTYalliH, B KOTOPBIX T€JI0 MOKHO CUYUTATh MaTEPHAIbHON TOUKOM.

OnucelBaTh TPAEKTOPUM [JBUKEHHUS TE€J, BOCIPOU3BOAUTH JIBUKEHUE M IPUBOJIUTH
[pUMEpPBI TeJl, UMEIOIIMUX 33JaHHYI0 TPAaeKTOpUI0 IBMKEHHS. HaxoauTh B KOHKPETHBIX
CUTyalMAX 3HAYCHHS CKAISIPHBIX (PU3MYECKUX BEIMYMH: MOMEHT BPEMEHH, IPOMEXKYTOK
BPEMEHHU, KOOPJIMHATA, ITyTh, CPEAHSASA CKOPOCTb.

HaxoauTh MOJyJIb M IPOEKLIUY BEKTOPHBIX BEIMUNH, CJI0KEHUSI BEKTOPHBIX BEJIMYHH.
HaxonuTte B KOHKPETHBIX CUTYyalUsAX HANPABICHUE, MOAYJIb U IPOEKIUU BEKTOPHBIX
(u3nUeCKUX BEIMYUH: IEPEMEIICHNE, CKOPOCTh PABHOMEPHOTO ABM)KEHHSI, MTHOBCHHAs
CKOPOCTb, YCKOPEHUE, LICHTPOCTPEMUTENBHOE YCKOpeHue. [IpuMensaTs 3Hanus o
JEHCTBUSAX C BEKTOPaMH, MOIy4YEHHBIE Ha ypOKaXx alreOpsbl.

3anuceIBaTh YPaBHEHUSI PABHOMEPHOT'O M PABHOYCKOPEHHOTO MEXaHUYECKOIO JIBXKCHMUSL.
CocTaBisITh  ypaBHEHMsI pPAaBHOMEPHOIO U PaBHOYCKOPEHHOIO IPSIMOJIMHEMHOIO
JBWKEHHUS B KOHKPETHBIX CHUTyauusx. Onpeneniarp I0 YpPaBHEHHSM I1apaMeTphl
nBKeHus. [IpuMeHsATh 3HaHUS O MOCTPOSHUM M YTEHUH I'pa)UKOB 3aBUCUMOCTU MEXKIY
BEJIMYMHAMH, I[IOJIydeHHble Ha Yypokax anreOpel. CTpouTh Trpaduk 3aBUCUMOCTHU
KOOPJMHAThl MaTepUAIIbHOM TOYKM OT BpPEMEHHU IBMKEHUs. Omnpenensits 1no rpaduky
3aBUCUMOCTH KOOPJIMHATHI OT BPEMEHHU XapaKTEP MEXaHUUECKOTO JIBHKEHUS, HAYAJIbHYIO
KOOpJMHATY, KOOPJMHATY B yKa3aHHbII MOMEHT BPEMEHH, U3MEHEHHE KOOpPAMHATHI 32
HEKOTOPBIH IMPOMEXKYTOK BpPEMEHH, MPOEKIHI0 CKOPOCTH (Vi1 PaBHOMEPHOTO
OpSAMOJIMHEHHOTO ABWXKeHUs). Ompenensate 1o rpaduKy 3aBHCUMOCTH IMPOEKLIUHU
CKOPOCTH OT BpPEMEHHM XapaKTep MEXAHUYECKOrO JBMKEHUS, IMPOEKLIHIO HadaJIbHOU
CKOpPOCTH, TMPOEKLIHUIO YCKOPEHHs, U3MEHEHHe KoopauHarbl. OmnpenensaTs mo rpaduky
3aBUCUMOCTH IPOEKIUU YCKOPEHHUS OT BPEMEHH XapaKTep MEXaHWYECKOIO JBHIKECHMS,
M3MEHEHHUE IPOEKLMU CKOPOCTH 3a OIPEEIICHHBIN IPOMEKYTOK BPEMEHHU.

JaBaTh ompeneneHus TOHATHUNA: aOCOMIOTHO TBEPAOE TENO, IMOCTYyMaTeNbHOE U
BpalllaTelbHOE JBM)KEHHE a0CONIOTHO TBEpAOro Tena. Pacmo3HaBaTh B KOHKPETHBIX
CUTYallUsX, BOCIPOU3BOAUTh M HAOJII0IaTh MOCTYNATEIbHOE U BpalllaTeIbHOE JIBHKEHUS

TBCPAOTO TECJIA. HpI/IMeHHTI) MOJCIb a0COJIFOTHO TBCPAOTO TCJIa JISA OMMMCAHUA NBUIKCHUA




ten. Haxoauth 3HaueHWs yIJIOBOW M JMHEMHOM CKOPOCTH, YacTOThl U IEpUoja
oOpailleHus: B KOHKPETHBIX CUTYaIIUSX.

OnpenensaTb mapaMmeTpbl ABWKEHHMS HeOecHbIX Tel. Haxoauts HeoOXoaumyro ams
JTaHHBIX pacuéToB MHPopMmanuio B MaTepHere. CTpouTh rpaduk 3aBUCUMOCTH IPOEKIIUU
U MOAYJIS IEPEMELIEHUS, CKOPOCTHM MAaTEpUaIbHOW TOYKM OT BPEMEHM JBHXKCHUS.
Crpoutb rpapuk 3aBUCHUMOCTHU IYTH U KOOPAMHATHI MAaTE€pUAIbHOM TOYKU OT BPEMEHU
JIBUKECHUSL.

Onpenensate 10 rpaguKy 3aBUCUMOCTH KOOPAMHATBI OT BpPEMEHHU XapakTep
MEXaHUYECKOT0 JBUKEHUS, HAYaJIbHYI0 KOOPANHATY, KOOPAUHATY B YKa3aHHBI MOMEHT
BPEMEHH, U3MEHEHHE KOOPJIMHATBHI 3a HEKOTOPHI IPOMEXYTOK BPEMEHH, MPOEKIIHIO
CKOPOCTH (1711 PAaBHOMEPHOTO MPSIMOJUHEHHOIO JBWXKEHHUS), CPEIHIO CKOPOCTD,
MOYJIb MaKCUMaJIbHONH MTHOBEHHOH cKopocTH. Ompenenars mo rpaduky 3aBUCUMOCTH
IIPOEKLIMY TIEPEMELICHHs] OT BPEMEHM XapaKTep MEXaHUYECKOI'O JIBMIKEHUS, IPOEKIUIO
CKOpPOCTH (Ul PaBHOMEPHOIO MPSIMOJIMHEHHOIO JABMKEHHS JBUKEHHS), U3MECHEHUE
KoopauHaTbl. OnpeaensTs Mo rpaguky 3aBUCUMOCTH MPOEKIIMH CKOPOCTH OT BPEMEHHU
XapakTep MEXaHMYECKOro [BW)KEHUS, IMPOEKLHUIO0 HAaydalbHOH CKOPOCTH, HPOEKIHIO
YCKOpPEHUS, NPOEKLHUI0 IEPEMEIEHUS, U3MEHEHUE KOOPAMHATBHI, IPOUIEHHBIA IyTb.
Omnpenenats 1mo rpaduky 3aBUCUMOCTH INPOEKLUHU YCKOPEHHUS OT BPEMEHH XapakTep
MEXAHUYECKOTO JABW)KEHMS, HM3MEHEHHME IPOECKIUU CKOPOCTH, H3MEHEHHE MOJIYJIs
CKOPOCTH 3a OINpEAEICHHbI NPOMEXKYTOK BpeMeHH. PaznuuaTh NyTh U NepeMelIeHuE,
MIHOBEHHYI0 M CPEIHIOI CcKopocTu. W3MmepsATh 3HaueHMs NEpEeMELIEHUs, IyTH,
KOOp/IMHAThI, BPEMEHU JABMKEHHs, MIHOBEHHOH CKOPOCTH, CpeJHEH CKOpOCTH,
YCKOpPEHUS1, BpEMEHU JIBUKECHMUSL.

PaGoTath B nape npu BBIIOIHEHUH JJAOOPATOPHBIX PA0OT U MPAKTUUECKUX 3aJaHUM.
IIpumeHsTh MOJEIM  «MaTepuajbHas TOYKa», «PABHOMEPHOE IPSIMOJIMHEIHOE
JBIDKEHUE», «PaBHOYCKOPEHHOE JIBUKEHHE» JUIS ONMCAHUS JBMXKEHUS PEalbHBIX Tell,
JUIs ONIMCaHust 00BEKTOB, M3y4aeMbIX B Kypce OHOJIOTHU

3aKOHBI TUHAMUKA
HeroTona (44)

SBnenue nnepuuu. Macca u cuna.
NHueprmanbHble CUCTEMBI OTCUETA.

Bs3aumoneiictBue Ten. CnoxxeHue
cui. [lepBblid, BTOPOU U TPETUI
3aKOHBI HproTOHA.

JlaBaTh onpezneneHus NOHATHI: UHEPLUS, HHEPTHOCTb, Macca, CUJla, PAaBHOACHCTBYIOIIAS
cuila, MHEepIUalbHasg cucreMa orcuéra. Pacmos3HaBarh, HaOIIOJaTh SBJIECHUE WHEPLHUU.
[TpuBOIUTE MPUMEPBI €T0 MPOSBICHNUS B KOHKPETHBIX CUTYaLUsX.

OOBACHATh MEXaHUYECKUE SBICHHUS B HWHEPIHUAIBHBIX U HEUHepYUALbHbIX CUCTEMax
OTCU€Ta.

Beinenate nelicTBus Ten Opyr Ha Apyra M XapakTepu3oBaTh MX Cuwiamu. [IpuMeHATH
3HAHUS O JEHCTBMSAX HAJ BEKTOpaMHM, IMOJyYeHHbIE Ha ypokax anreOpsl. OnpenensiTs
PaBHOJCHCTBYIOIIYIO CHITY IBYX CHJI. POpPMYJIMPOBaTh NEPBBI, BTOPOU U TPETUM 3aKOHBI




HeroTona, ycioBus X NIPUMEHUMOCTH.
IIpuMeHATh NepBbId, BTOPOM U TPETHH 3aKOHBI HbI0TOHA IIpH penieHUn pacuyETHBIX
3a/1ay.

Cubl B MCXaHHKE

(54)

3aKOH BCEMUPHOTO TATOTEHUSI.
['paBuTanuonHas mocrosiaHas. Cura
TSKECTH.

Bec n HeBecomocTb. Cuitbl
ynpyrocti. 3akoH ['yka.

Cuitbl TpeHus.

Jlabopamophwvie pabomol:

1. N3mepenne xxECTKOCTH
TIPYKUHBIL.

2. N3mepenne kodddunirenrta
TPEHUSI CKOJIBKCHHUSL.

IlepeunciiaATs BUIBI B3aUMOJICHCTBUSA TEJI U BUJBI CUJI B MEXaHHUKE. JlaBaTh ONpeeIICHHE
MOHATUM: CHJIa TSKECTH, CHJIAa YOPYIOCTH, CHJIa TPEHUs, BEC, HEBECOMOCTb,
@opMyIMpPOBATH 3aKOH BCEMUPHOT'O TATOTEHUS U YCIOBHS €TI0 IPUMEHUMOCTH.
Haxoauts B nutepatype u B MHTepHeTe nHpopmannio o0 oTkpbiTud Hpl0TOHOM 3aKOHa
BCEMHUPHOI'O TATOTCHUS.

[IpuMeHATh 3aKOH BCEMHPHOTO TATOTEHHSI IPU PEIIEHUH KOHKPETHBIX 33]1a4.

BBIYuCIATE CUIY TSKECTH B KOHKPETHBIX CUTyalUsX. BBIYUCIIATH BEC TEIl B KOHKPETHBIX
cutyanusx. [lepedncnsaTe CXOACTBA M PAa3IMYUsA Beca M CHIBI TsHKECTH. Pacno3HaBate u
BOCTIPOM3BOJUTE COCTOSIHUSL T€Jl, MPHU KOTOPHIX BEC Tejla paBeH, OOJbIIEe WM MEHbIIE
CHWJIBI TsKECTHU. Pacrio3HaBaTh M BOCIIPOM3BOAUTE COCTOSTHUE HEBECOMOCTH TEIA.
['0OTOBUTH Tpe3eHTallud U COOOLICHHS O MOBEJCHUU TN B YCIOBUSX HEBECOMOCTH, O
MOJIETAX YEJIOBEKA B KOCMOC, O JOCTIKEHUAX HAlIEH CTpaHbl B IOATOTOBKE KOCMOHABTOB
K Nosi€TaM B YCIIOBUSIX HEBECOMOCTH. Pacro3HaBaTh, BOCIPOM3BOAWUTH U HAOJI0JATh
pasnuuHble BuAbl Aedopmanuu Ten. PopmynupoBaTh 3akoH ['yka, IpaHHMIBI €ro
IIPUMEHUMOCTH. BBIUUCIIATE U U3MEPSTH CUILY YIIPYTOCTH, KECTKOCTD IIPYKUHBI.
Pacnio3HaBaTh, BOCHpPOM3BOIUTH, HAONIOJaTh SIBIEHHS CYXOro TpPEHHs IIOKOs,
CKOJIbXKCHUS, Ka4eHUs, SBJICHUE COIPOTUBIICHUS IIPU JBUKEHUU TeEJIa B JKUJIKOCTU WIH
raze. M3amepare 1 n3o0paxaTh rpauuecku CHIbl TPEHHs MOKOS, CKOJIbKEHHs, KaueHu,
KHUJIKOTO TPEHUSI B KOHKPETHBIX cUTyarusx. Vcnonap3oBath GopMyiry AJisi BEIYMCICHUS
CWJIBI TPEHUS CKOJIBKEHUS IPHU pEIlIeHHH 3anad. V3mepATs Ccuily TSKECTH, CHILY
YOPYTOCTH, BEC Tella, CUIy TPEHHUs, YJIUIMHEHHE NpYXHUHbI. ONpeaensiTs C MOMOIIBIO
KOCBEHHBIX H3MEPEHUH >KECTKOCTb MPYXKHUHBI, KOID(OUIMEHT TPEHUs CKOJbXECHUS.
PaGotaTh B ape npu BBIIIOJHEHUH NMPAKTUYECKUX 33 IaHUM.

Haxonute B nutepatype u B MHTepHeTe MHPOpPMALMIO O BKJIAZE YYEHBIX B Pa3BUTHUE
MEXaHUKH. ['OTOBUTH MpE3CHTAIMH M COOOINEHHs 10 M3yYEHHBIM TeMaM (BO3MOXKHBIC
TEMBI IIPE/ICTABIECHbI B yUCOHUKE).

IIpuMEHATH 3aKOHBI TMHAMMKH JJIs ONIMCAHHUs IOBEJICHUS] PEAJIbHBIX TEJ

3aKOHBI  COXPaHCHUSI
umItyJibca (3 1)

Nmnynec Tena. UMmyabc CUibI.
3aKOH COXpaHEHUs UMITYJIbCA.
PeaxktuBHOE IBMKEHHE.

I[aBaTB OnpCaACICHUA MOHSITHH: HMITYJILC MaTepHaﬂbHOﬁ TOYKH, UMITYJIC CHUJIbI, UMITYJILC
CHUCTCMBI TCJI, 3aMKHYTas CUCTEMA TCJI, pCAKTHUBHOC ABWXXCHUC, peaKmuerdas Cuid.

P aCIllO3HaBaTb, BOCIIPOU3BOAUTD, Ha6J'IIOI[aTB YIOPYIru€ U HCYNPYIruc CTOJIKHOBCHHA TCII,
[PCAKTUBHOC JIBUKCHUC.

Haxonute B KOHerTHOﬁ CUTyallu 3HAYCHHA: HMIIYJbCad MaTepHaHBHOﬁ TOYKH,




MMITYJIbCA CHUJIBI.

DopMyIUPOBaTh 3aKOH COXPAHEHHUS UMITYJIbCA, TPAHUILIBI €70 IPUMEHUMOCTH.
HaxoauTs, HCII0JIb3ys COCTABIEHHOE YPaBHEHHUE, HEU3BECTHBIE BEJTUUNHBI.
CoznaBaTh CUTYyalluH, B KOTOPBIX MPOSBIISETCS 3aKOH COXPAaHEHUSI UMITYJIbCa.
CocTaBIATh IPU PELICHUH 33]1a4 YPABHEHMSI, COIEPKAIUE PEAKTUBHYIO CUILY.
Haxonuts B tuteparype u B UHTepHeTe nHGOpMaIHio Mo 3aJaHHOU TEME.
['0TOBUTH MpE3eHTAlMM M COOOIICHUS IO M3YYCHHbIM TeMaM (BO3MOXHBIE TEMbI
[IPEJICTaBJICHbI B YUEOHUKE).
['0TOBUTH Mpe3eHTaluu U COOOLICHUs O MOJIETaX YelloBeKa B KOCMOC, O JIOCTHKEHHUSX|
Halllel CTpaHbl B OCBOGHHH KOCMUYECKOr0 MPOCTPAHCTBA.

3aKOH COXpaHEHHUS
MEXaHUYECKON
sHepruu (4 u)

Pabota cuibl. MoIHOCTS.
Kunetnueckas sneprus. Pabora
cuibl TspkecTu. [loTeHmanbHas
SHEpPrus Tejla B TPaBUTAI[IOHHOM
nosie. PaboTa cuibl ynmpyrocTH.
[ToreHuuanbHast S3HEPTUS YIPYTO
ne(hOpMHUPOBAHHOTO TENA.

3aKOH COXpaHEHHUs
MEXaHUYECKON SHEPTUU.
JlabopaTopubie paboTHI:

1. N3yuenust 3axoHa

COXPAHCHUS MEXaHHUCCKOH SHECPTHH.

/laBaTh ompenencHUE NOHATUH: padoTa CHIIBL, MOIIHOCTb, KHHETHUYECKas >SHEPrus,
MOTEHI[MAIIbHAS JHEPIUs, IOJHAs MEXAaHWYEeCKas HSHEPrus, W30JIMPOBAHHAS CHCTEMA,
KOHCEpBAaTHUBHAs CUJIA.

HaxoauTh B KOHKpETHOW CHUTyallMd 3Hau€HUs (PU3MUECKUX BETUYMH: PaOOThI CHIIBI,
paboThl CHIIBI TSKECTH, PAOOTHI CHUJIBI YIPYTOCTH, paObOTHl CHIIBI TPEHHs, MOIIHOCTH,
KMHETUYECKOW 3HEpPruM, U3MEHEHUsS] KMHETUYECKOM HHEPruu, MOTEHIHAIbHOW SHEPIHH
TeJ B TPABUTAIMOHHOM II0JIE, TOTEHLIMAIBHON SHEPruu ympyro aeGopMupoBaHHOTO
TeJa, MOJHOW MexaHudeckoi sHeprur. COoCTaBIIATh YpaBHEHHUS, CBS3bIBAIOIINE PAaOOTy
CWJIBI, ACUCTBYIOIIEH HA TEJIO B KOHKPETHOM CHUTyallUH, ¢ U3MEHEHHEM KUHETUYECKOU
sHepruu Tena. Haxoautb, UCHONB3ys COCTABICHHOE YpPAaBHEHHE, HEHU3BECTHBIE
BEJIMYMHBI.

@opMyIMpPOBATh 3aKOH COXPAHEHUs IOJTHOW MEXaHWYECKOW HHEPruu, TIPaHULbl €ro
IIPUMEHUMOCTH.

CocTaBisATh ypaBHEHUS, OMMCHIBAIOLIUE 3aKOH COXPAHEHHSI IOJHON MEXaHUYECKOU
SHEPIUH, B KOHKPETHOU cuTyauuu. HaxoauTe, HCIIOIB3Ysl COCTABIIEHHOE YPaBHEHHUE,
HEN3BECTHbIE BeNMUUHbBI. CO3/1aBaTh CUTYallUH, B KOTOPBIX MPOSBIISIETCS 3aKOH
COXpaHEHUs ITOJIHOM MEXaHUYECKON YHEPTHUN.

BBINONMHATE 3KCIIEPUMEHTAIBHYIO IPOBEPKY 3aKOHA COXPAHEHUS MEXaHUYECKON
SHEPTUU. BBINIOIHATE KOCBEHHBIE U3MEPEHUS UMITYJIbCA TEJla, MEXAaHUYECKOW SHEPTUH
Tena, paboThl cuiibl TpeHus. PaboTats B mape, rpynre npu BRINOJIHEHUH TPAKTHUYECKUX
3a/1aHUMN.

Haxonuts B nutepatype u B IHTepHETe HH(DOpMAIIMIO 110 3aJaHHON TeMe.

['oTOBUTH mpe3eHTAaMu U COOOLIEHUS MO H3YyYEHHBIM TeMaM (BO3MOXKHBIE TEMBbI
MIPEICTABIICHBI B YICOHHKE)

HpI/IMeHﬂTI) 3aKOHBI COXpaHCHUA HMITYJIbCa U MEXaHUYeCKOH OHCPIUMU JJid OIMCAHHA




ABWIKCHUS PCAJIBHBIX TCII.

Craruka (3 u)

PaBHOBecHe MaTepuabHOM TOYKHU U
TBEPAOTO TEIA.

Bunel paBHoBecus. Y ciaoBus
paBHOBecHs. MOMEHT CHJIBI.
PaBHOBecHE KHIKOCTH H Trasa.
JlaBnenue. 3aKOH COXpaHEHUs
SHEPTHH B TMHAMHKE KHUIKOCTH.

Jlabopamopnas paboma:
1. I3yueHne paBHOBECHS Tela MO
JICHCTBUEM HECKOJIbKHX CHIL.

/laBaTh ompeneneHue MOHATUN: PAaBHOBECHE, YCTOMUYMBOE PAaBHOBECHE, HEYCTOMYMBOE
paBHOBecue, Oe3pazINuHOE PABHOBECHE, TIJICUYO CHJIBI, MOMEHT CHJIBL.
HaxonuTh B KOHKPETHOM CUTyalluy 3HAYEHMS IJIeYa CUJIbl, MOMEHTA CHUJIBI.
[lepeuncisTh yCcIOBHsI PaBHOBECHsI MaTepUAIbHOM TOYKU U TBEpHOro tena. CocTaBlATh
YPaBHEHUsI, ONKCHIBAIOIINE YCIOBUSI PaBHOBECHS B KOHKPETHBIX cUTyauusx. HaxoouTs,
MCIIOJIb3YSl COCTABIEHHOE YPAaBHEHUE, HEU3BECTHBIE BEINYMHBI.
Pacrio3HaBaTh, BOCIIPOU3BOIUTH U HAOIIOAATh Pa3IMYHbIe BUIbI PABHOBECHS TEI.
M3MepsTh CHITy ¢ TIOMOIIBIO NPYKWHHOTO JWHAMOMETpa M LU(POBOrO JaTyMKa CHIIBI,
U3MEpATh IMUIe4o cuibl. PaboTath B mape, Ipynmne NpU BBIMOTHEHUHM NPAKTHUYECKHUX
3a1aHHM.
Haxonuts B nuteparype u B luTepHeTe nHpopmaiuio o 3Ha4eHUH CTaTUKU B
CTPOUTENBCTBE, TEXHUKE, OBITY, 00BsICHEHHE (POPMBI M pa3MEPOB OOBEKTOB MTPUPO/IHL.
['oToBUTH Mpe3eHTaIK U coodIIeHus. PabotaThk B mape npu BHIIOTHEHUH
nabopaTopHOI pabOTHI

OCHOBBI
THJIPOMEXaHUKU

(4 1)

Hasnenue. 3akon [Tackans.
PaBHOBECHE KUIKOCTH U rasa.
3akoH Apxumena. [1naBanue Ten.
[TonBeaeHne UTOrOB U3YUYEHHUS TEMBI
«MexaHuka»

/laBaTh OoIpeneeHNE MOHATHI: HECXKUMAaeMasl )KUIKOCTb, PABHOBECHE XKHUJIKOCTH U rasa,
CUAPOCTATUYECKOE.

HaxoauTe B KOHKPETHOW CUTyallud 3HAYEHUS JABJICHUS B MOKOALIEHCS XUAKOCTU WIN
raze. ®opmynupoBate 3akoH [lackans. [Ipumensts 3akon Ilackamst it oOBACHEHHS
HJIPOCTATUYECKOTO Mapajokca, 1 OObSICHEHUs MPUHLUIA JIEHCTBUS I'MJIPABINYECKOTO
[pecca U BBIYMCIICHMS €ro rnapaMmerpoB. @opMynupoBats 3akoH Apxumena. [IpumMeHaTs
3aKOH ApXxHMMeJa JJid pelIeHns 3a1ad. PaccunThIBaTh INIOTHOCTH TEJI MO MX MOBEACHUIO B
KuaKocTU. OnpenensaTb BO3MOXHOCTh IJIaBaHUS Tea.

OmnuchiBaTh MEXaHUYECKYI0 KapTHHY Mupa. llepednciate 0OBEKTHI, MOIETH, SIBICHUS,
¢usznyeckne  BENIMYMHBL,  3aKOHBI, HayuyHble  (aKkThl, CpeICTBAa  OINHCAHUS,
paccMaTpuBaeMble B KiIacCHUecKo mexaHuke. DopMynupoBaTh HpsSMy0 U 0OpaTHYIO
3a7a4d  MEXaHUKHM. YKasplBaTh TIPAaHULBl NPHUMEHMMOCTH MOJEJIEM U 3aKOHOB
KJIACCUYECKOM MexaHuku. HaspiBaThb IpUMEphl HCIIOIB30BAaHMS MOJENEH M 3aKOHOB
MEXAaHUKH ISl OMUCAHUS IBUYKEHUS peabHBIX TEJl.




MounekyasipHasi puszuka u Tepmogunamuka (194 / 364)

OCHOBEI
MOJIEKYJISIPHO-
KHHETHYCCKOMN
teopun (MKT)
(39)

MonekynspHo- KUHETHYeCKast
teopusi (MKT) ctpoenus BeriecTsa
U e€ SKCIIepUMEHTAI.
JloKaszarenbeTBa. bpoyHoBckoe
nBrxkeHue. Temmneparypa u
TemoBoe papHoBecue. [Ikanbr
Henbcus u KenbBuaa. AGCOIIOTHAS
TeMIIEpaTypa Kak Mepa CpeIHeEN
KUHETUYECKOW SHEPTUH TEIJIOBOTO
JBIKEHUS yacTull BemecTBa. CHITb
B3aMMOJICHCTBHS MOJIEKYJ B Pa3HBIX
arperaTHhIX COCTOSIHUSIX BEIIECTBA.
Mopnenb «uaeanbHbli ra3y.
HaBnenue raza. CBsizb MEXIy
JaBJICHUEM U CpeHE
KUHETUYECKOUN SHEPTHUEN
MOCTYNaTEeNbHOTO TEIJIOBOTO
JBIDKEHUS MOJIEKYJ HI€AJIbHOTO
ra3za. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOPHUH UJI€ATILHOTO Ta3a.
Jlabopamopmsie pabomul:

1.  Usmepenue TeMmepaTypsl
KUJIKOCTHBIMH U ITU(POBBIMHU
TEPMOMETPAMHU.

JlaBaTh onpesieeHNe MOHATHI: TEIUIOBBIE SBJICHUS, MAaKPOCKOITMUYECKHE TEJa, TEIIOBOE
NBIDKEHUE, OpOYHOBCKOE JABIDKEHHE, AU(Qy3us, OTHOCUTENbHAs MOJIEKYJIIpHas macca,

KOJIMYCCTBO BCIICCTBA, MOJIIpHasd Macca, MOJICKYJIa, Macca MOJEKYJbI, CKOPOCTb
JABVKCHUSA MOJICKYJIBI, CpcaHssa KHHETHYCCKas OHCPIUid MOJICKYIJIBI, CHIJIBI
B3aHMOI[CI>i€TBPI5I MOJICKYJI, I/II[eaJ'II)HBII\/'I ras, MHUKPOCKOIIMYECKUEC mapaMeETphl,

MaKpOCKOIIMYECKHE IapaMeTphl, AaBlICHHE ras3a, aOCONIOTHAs TeMIleparypa, TEIIOBOE
paBHOoBecue, MKT.
[IepeyncisiTb MUKPOCKOIIMYECKHE U MAKPOCKOIIMYECKHE ITapaMeTphl rasa.
[lepeuncnsite ocHoBHble monoxeHus MKT, npuBogUTh NpUMEpBl, Pe3yJbTaThl
HaOJII0/IEHUI U ONHUCBIBATH HKCIIEPUMEHTBHI, TOKA3bIBAIOLINE UX CIPABEVINBOCTD.
Pacnio3HaBaTh M OINUCHIBAThH SIBJIECHUS: TEIJIOBOE JBUXKEHHE, OPOYHOBCKOE JIBUIKEHUE,
i dy3us. Bocnpon3BoauTh W OOBSCHATH OIBITHI, JAEMOHCTPHUPYIOUINE 3aBUCHUMOCTD
ckopocTu 1 dy3un OT TeMIepaTypbl U arperaTHoOro cocTosiHus BemecTBa. HabmonaTsh
M Py3Hro B KHUIKOCTAX U Ta3ax.
lcnonp30BaTh  IOJIyYEHHBIE Ha ypOKaXx XHMMHHM YMEHUS HAaxOOUTb 3HA4YCHUS
OTHOCHUTEJILHON MOJIEKYJIIPHOM MAacChl, MOJIIPHOM MacChl, KOJIMYECTBA BELIECTBA, MACCHI
MOJIEKYJIbl, JOPMYIUPOBATH (PU3HMUECKUI CMBICI TOCTOSIHHON ABOrajpo
OnenuBaTh pazMep MojeKysbl OObSCHAThH OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSTHUI
BemectBa Ha ocHoBe MKT. CocraBisate ocHoBHOe ypaBHenne MKT uaeanbHoro rasa B
KOHKPETHOM CHUTYyallMH; HaXOJWThb, MCIOJb3Yys COCTABICHHOE YPAaBHEHHE, HEU3BECTHBIC
BeaMunHbl. COCTaBIIATE ypaBHEHME, CBS3bIBAIOLIEE MABJIICHUE MWJCAIBHOTO rasa co
CpeIHEW KWHETUYECKOM OJHEPrued MOJEKYJ, B KOHKPETHOM CHUTyallUH; HAXOAWTbh,
UCIIONIb3Ysl COCTABJICHHOE YpaBHEHUE, HEM3BECTHbIE BeNMYMHBL. OIUCHIBaTH CHOCOOBI
u3MepeHus: temrnepatypbl. CpaBHuBaTh mmikanbl KenbBuHa u Llenscus. CocTaBisiTh
ypaBHEHHE, CBs3bIBatollee aOCONIOTHYIO TeMIlepaTypy WAEaJbHOro rasza co cpexHeil
KMHETHYECKOW JHEPIUei MOJIEKYJl, B KOHKPETHON CUTYallMH, HAXOIUTb, UCIIONb3YS
COCTaBJIEHHOE YPAaBHEHUE, HEU3BECTHBIE BEIMUNHBL. COCTaBIISITh ypaBHEHHUE,
CBS3BIBAIOILIEE /IABJICHUE UJI€ATBHOIO ra3a ¢ a0COMIOTHOM TeMIiepaTypoi, B KOHKPETHOM
CUTYyallu, HAXOJIUTh, UCIIOJIb3YsI COCTABIEHHOE YPABHEHNE, HEU3BECTHBIE BEINUYHHBI.
H3mepsaTh TeMnepaTypy KUAKOCTH, ra3a KUAKOCTHBIMU U HU(POBBIMU TEPMOMETPAMHU.
PaGorats B mape, rpynie mpu BbINOJIHEHUH MPAKTUYECKHUX 3aanuil. HaxoauTs B
HHTepHEeTE M TONOIHUTEIBHOM JINTEPATyPE CBENECHUS IO NCTOPUU Pa3BUTHUS

aTOMHUCTHYECKOMN TCOpHUU CTPOCHUS BCIICCTBA.




YpaBHeHuUs
COCTOSIHMSI Ta3a
(4 4)

YpaBHEHHE COCTOSIHUS UIEATBHOTO
rasza. YpaBHeHne MeHeneeBa—
Knaneiipona. M3onpouecchl.
["a30BbIE 3aKOHBI.

Jlabopamopuvie pabomur.

1. DxcriepuMeHTaIbHAs TPOBEPKA
3akoHa ['eii- JIroccaka (M3mepenue
TEPMOJIMHAMHUYECKUX MapaMeTPOB
rasa).

CocTaBiATh ypaBHEHHE COCTOSIHUS UI€AJIbHOTO ra3a U ypaBHeHUEe MeHeneeBa—
Kitanelipona B KOHKpeTHON cuTyanunu. Haxoauts, HCIIOIB3ysl COCTaBIEHHOE YPaBHEHHUE,
HEU3BECTHBIE BEIMYMHBI. Pacrio3HaBaTh U ONKUCHIBAaTh U30IIPOLIECCH B HIIEAIBHOM Tas3e.
DOpMyIMPOBATH Ia30BbIE 3AKOHBI U OIIPENEISATH IPAHULIBI NX IPUMEHUMOCTH, COCTABIISATh
YpPaBHEHHs [UIsl HX OIMCAaHUA; HAXOAUThb, WCIOJb3Yys COCTABIECHHOE YpPaBHEHHUE,
HEU3BECTHbIE BeaUYMHBL. [IpeacTaBnsaTe B BuAe rpaduKoB HM30XOPHBIA, M300apHBIA U
n30oTepMuyeckuii mpomeccel. Ompenensate 1O rpadukaM XapakTep Iporecca H
MaKpoInapameTpbl UACAIBHOIO rasa.
V3MepsTh faBieHHE BO3/1yXa MaHOMETPaMU M LU(PPOBBIMU JaTYMKAMH JaBJIECHUS rasa,
TEMIEpaTypy ra3a >KUIKOCTHBIMH TEpMOMETpaMH HUU(POBBIMU TEMIIEPATYPHBIMU
naTyrKamu, 00bEM ra3a ¢ IOMOIIBIO CHIIb(OHA.
PaGoTath B mape, rpyIine npu BHITIOJHEHUN MTPAKTUUECKHUX 3aannii. Haxoauts B
auteparype u B lHTepHeTe nH(pOpMaIuio Mo 331aHHON TeMe.
['OTOBUTh Npe3eHTallMM M COOOINEHUS IO M3Y4YEHHBIM TeMaM (BO3MOXKHBIE TEMBI
[peCTaBJICHbI B yUeOHUKE).
[TpyuMeHATh MOZIEIIb UACATBHOTO ra3a I ONMCAHUS OBEICHUS PEAJILHBIX Ta30B

B3aumnurbie
MPEBPAILICHUS
JKUJIKOCTH U rasa

(19)

B3anMHblIe IpeBpalleHus ) KUIKOCTH
U ra3a. HacelleHHeie u
HCHACBIIICHHBIC HapBI.

I[aBaTB OMpPCACIICHUC THOHSTHH: HUCIapCHUC, KOHACHCAIUA, KHIICHUC, IUHaAMHUYCCKOC
PaBHOBECHE, HACBIIICHHBIN Map, HEHACHIIIEHHBIN ap,

PaCHO3HaBaTb, BOCIIPOU3BOJUTD, Ha6JIIOI[aTB SABJICHUS: HWCHApPCHUC, KOHIACHCAIUA,
KUIIEHUE.

Kunkoctu (1 1)

Mogenb cTpoeHUs KUAKOCTH.
IToBepXHOCTHOE HATSKEHUE.

[TepeduncisiTh CBOMCTBA KUIKOCTH H OOBSCHATH UX C TIOMOIIBIO MOJICITH CTPOCHUS
KUJKOCTH, co3anHoi Ha ocHoBe MKT. JlaBaTh onpeneneHne MOHITHIA: CHUIIBI
MOBEPXHOCTHOTO HATSHKEHUS, KOA()(DHUIIMEHT TOBEPXHOCTHOTO HATSKCHHS.
Pacrio3naBath U BOCIPOM3BOAUTE IPUMEPHI IPOSIBIICHUS ACUCTBUS CUIIBI
MOBEPXHOCTHOTO HATSHKEHUS.

Teépasie Tena (1 u)

Mozens cTpoeHus TBEPIBIX TEJl.
Kpucrannmaeckne u amopdHbIe
Tela.

JlaBaTh omnpejesieHue MOHITUI: KPUCTAIIMYECKOE TeN0, aMOp(HOE Tel0, aHU30TPOIIHSI.
[IepeuncisiTe CBOMCTBA TBEPABIX TEIL.




OCHOBBI
TepMO)II/IHaMI/IKI/I

(9u)

BnyTtpenuss sueprusi.
TepmonnHaMuueckas cucteMa u eé
PaBHOBECHOE COCTOSIHHE.

PaGora u Temnonepenaua Kak
CrocoObl M3MEHEHUS] BHYTPEHHEH
sHeprun. Kon4yecTBO TETIOTHI.
TermnoéMKOCTb.

YpaBHEHHE  TEIJIOBOTO  OasaHca.
IIepBblil 3aKOH TEPMOAUHAMUKH.

AnnabaTHBIHI MpoOIECC.
HeoGpatumocTh TEIJIOBBIX
MIPOIIECCOB.

/laBaTh ompejeneHUWe TOHATUH: TEpMOJMHAMHUYECKass CHUCTeMa, H30JIMpOBaHHAas
TEPMOJIMHAMHUYECKAsI CUCTEMA, PABHOBECHOE COCTOSHUE, TEPMOJUHAMUYECKHUMA TPOIIECC,
BHYTPEHHSISI SHEPTUsl, BHYTPEHHSISI SHEPTHUsl UEAIbLHOI0 T'a3a, TEeIIOEMKOCTb, KOJITUYECTBO
TEIJIOTHI, YACIbHAs TEIUIOTA IJIABJICHHUS, YIeJIbHas TEIUIOTa mapooOpa3oBaHus, yAeIbHAS
TEIJIOTa CrOpaHWs TOIUIMBA, paboTa B TEpMOAMHAMHUKE, OOpAaTHMBIA IPOIECC,
HEOOpaTUMBIH TIPOIIECC, HarpeBaTelb, XOJI0IUIBHUK, pabodee Teo, TETUIOBON JBUTATEIb,
KII/[ TermioBoro aBuraTess.
PacnosHaBaTb TepMOOMHAMUYECKYIO CUCTEMY, XapaKTepmu3oBaTb €€ COCTOsHNE U
npoueccbl M3MEHEHUsA CoCcTosiHMA. OnucbiBaTb CNOCOObI M3MEHEHUSA COCTOSIHHS
TEPMOJIMHAMHUYECKON CHCTEMBI IMYyTEM COBEPIICHUS MEXaHMYeCKOW paldoThl M TIpH
TerJionepeaye.
CocTaBnsTh ypaBHEHHE TEIUIOBOrO OajaHca B KOHKPETHOM CHUTyallWH, HaXOJWTh,
HCIIOJIb3YS COCTABJICHHOE YPABHEHUE, HEU3BECTHBIC BETMUMHBI.
HaxonuTe 3HaueHUs BHYTPEHHEW SHEPruM HACAIBHOTO ra3a, U3MEHEHHWE BHYTPEHHEU
SHEPruM WAEaTbHOrO Ta3a, paboThl HIEATHHOTO raza, paboThl HAJ WACATBLHBIM Ta30M,
KOJINYECTBA TEIJIOTHl B KOHKPETHBIX CUTYyaIUsX.
Haxomuth 3HaueHue pabOThl WICATBHOTO Ta3a Mo rpaduKy 3aBUCHMOCTH JaBIEHUS OT
oOBbeMa 1pu U300apHOM IIpoIIecCe.
dopMynupoBaTh  MEpPBbIA  3akOoH  TepMmoauHaMuku.  COCTaBisTh  yYpaBHEHHE,
ONUCHIBAIONIEE TIEPBbIA 3aKOH TEPMOJUMHAMHUKH, B KOHKPETHBIX CHUTyalUsIX, IS
M30IPOIIECCOB B MJICAJIbHOM Tra3e, HAaXOAWTb; HCIIOJIb3ysl COCTaBJICHHOE YpaBHEHHE,
HEU3BECTHBIE BEJTUNYUHBI.

Pasnmuyate oOpaTumble M HEOOpaTHUMBIE TIPOIECCHI.
HEOOPaTUMOCTH TEIIIIOBBIX TIPOIIECCOB.

[IpuBOIUTE IPUMEPHI TEIIOBBIX ABUTATEIICH, BBIACISTh B IPUMEPaX OCHOBHBIEC YACTH
JIBUTATEJIeH, OMUCHIBATh MPUHITUI AeHCcTBUA. Beruncisats 3HaueHus: KII/] TermoBoro
JIBUTATENS] B KOHKPETHBIX CUTYalUsX.

Haxonute B nmutepaTtype u B UHTEepHETE MHDOPMAITHIO O TIPOOIeMaxX SHEPTETUKH U
OXpaHe OKPY>KaIOIIEeH cpesIbl.

YyacTBOBaTh B JUCKYCCHU O MPOOJIEMax SHEPreTHKH M OXpaHEe OKPYKAIOIIEH Cpelsbl,
BECTU JUAJIOT, OTKPBHITO BBIPAXKAaTh U OTCTAMBATh CBOIO TOYKY 3PEHHMsI, BBICIYILIMBATH
MHEHHUE ONIOHEHTA.

IloaTBep:knaTe HpuMepamMu




OcHoBbl J1ekTpoauHaMuKu (19 4/ 40 u)

OnektpocraTuka (6 4)

DIEKTPUYECKHN 3apsia. 3aKOH
COXPAHEHUS MIEKTPUIECKOTO
3apsiaa. DJIEKTPUUECKOE
B3anmoeiicTeue. 3akoH KymoHa.
HanpsxénnocTs n

MIOTEHLIAAJ
ANEKTPOCTATUYECKOTO OIS, CBSI3b
Mexay HUMHU. JInHun
HaNpsKEHHOCTU U
SKBUIIOTEHIMAJIbHBIE
noBepxHocTu. [Ipunimn
CYNEPIO3ULMH AIEKTPUIECKUX
noJjiei. Pa3sHOCTE MOTEHIINANIOB.
OnexTpuueckas EMKOCTb.
Konnencarop.

JlaBaTh onpeneneHne MOHATUI: AIEKTPUUECKUI 3apsil, SJIEMEHTAPHBIN dJIEKTPUYECKUN
3apsijl, TOYCUHBIN IEKTPUIECKUI 3apsil, CBOOOIHBIN dNEKTPUUSCKUN 3apsif,
AJEKTPUYECKOE T0JIe, HAMPSKEHHOCTh 3JIEKTPUUECKOT0 MOJIsl, JIMHUU HANPsSKEHHOCTU
ANEKTPUYECKOTO I0JISI, OTHOPOAHOE 3JIEKTPUUECKOE T0JIE, TOTEHIHMAI 3JIEKTPUUECKOTO
T0JIs, Pa3HOCTh MOTEHIIUAJIOB, SHEPT U ANEKTPUUYECKOTO OIS, SKBUIIOTEHIHAIbHAS
MMOBEPXHOCTh, AIEKTPOCTATUYECKAS] MHAYKIIHS, MOJISPU3aLIUS TUAJIEKTPUKOB,
JTUAJIEKTPUYECKask IPOHUIIAEMOCTD BEIIECTBA, dJIEKTPOEMKOCTh, KOHIEHCATOP.
Pacnio3naBaTh, BOCIIPOU3BOIUTE M HAOIOAATh Pa3IMYHbIE CIIOCOOBI JIEKTPU3ALIUN
Ten. OOBSICHATH SIBICHUE DJICKTPU3AIMA Ha OCHOBE 3HAHUN O CTPOSHUH BEIIECTBA.
OnuceIBaTh U BOCIIPOU3BOAUTH B3aUMOJICUCTBHE 3apsKEHHBIX Tesl. ONMUCHIBATDH
MIPUHLUIT AEHCTBUA 3JIEKTPOMETPA.

@opMyIupOBaTh 3aKOH COXPAHEHHs DJIEKTPUYECKOIO  3apsiia, YCIOBUSA  €ro
npuMeHUMOCTH.  COCTaBIATh  ypaBHEHHE, BBIpaXAlOUIEE 3aKOH  COXPAHEHUS
AJEKTPUYECKOTO 3apsifa, B KOHKPETHBIX cHUTyauusx. Ormnpeaensrb, HUCIONb3Ys
COCTABJICHHOE YPABHEHUE, HEU3BECTHBIE BEIINUNHBI.

®opmynupoBath 3akoH KyioHa, ycioBus ero npuMeHUMocTd. CoCcTaBisATh ypaBHEHUE,
BbIpaxxaroniee 3akoH KynoHa, B KOHKpEeTHBIX cuTyauusax. OnpenensiTb, UCHIONb3YS
COCTaBJIEHHOE YPAaBHEHUE, HEU3BECTHBIC BEJIMUNHBL.

Brruucnate 3HaueHue HANPsHKEHHOCTH TMOJIE TOYEYHOTO JJIEKTPUYECKOro 3apsija,
ONpEAEATh HANpPaBJIEHUE BEKTOpa HAIpPsHDKEHHOCTM B KOHKPETHOM CHUTYyallUu.
@opMyIMpOBATh NPUHIUI CYNEPHO3ULUU DIEKTpUYECKUX mnojed. OnpenensiTh
HaIlpaBJICHUE W 3HAYCHUE PE3YyJbTUPYIOLIEH HANPSIKEHHOCTU JJIEKTPUYECKOTO IO
CUCTEMBbI TOYEYHBIX 3apsI0B.

N300paxaTh SMEKTPHUECKOE MOJIE ¢ TOMOIIBIO JIMHUN HanpsoKEHHOCTH. Pacio3HaBaTh
1 n300pakaTh JTMHUM HAMPSHKEHHOCTH OIS TOUEYHOTO 3apsijia, CUCTEMbI TOUECUHBIX
3apsAI0B, 3apsKEHHOM IUIOCKOCTH, ABYX MapajuIeIbHbIX INIOCKOCTEN; OHOPOIHOTO U
HEOJAHOPOIHOIO 3IEKTPUUECKUX NoJiel. OnpeaensarTs 1o JUHUAM HanpsHKEHHOCTH
3JIEKTPUYECKOTO0 T0JIs 3HAKU U XapaKTEP pacIpeiesIeHUs 3apsiioB.

Onpenenarp NOTEHUHMANT 3JEKTPOCTATHYECKOTO TOJA B JaHHOM TOYKE MOJs
HalpsDKEHWE B KOHKPETHBIX cuTyarnusx. CocCTaBisATh YpaBHEHHS, CBSI3bIBAIOIINE
HaIpsKEHHOCTD 3JIEKTPUUECKOTO MOJIS C Pa3HOCTHIO MOTEHIUATIOB; BEIYUCIIATD,
MCIIONIb3YSl  COCTaBJICHHOE YpaBHEHHE, HEM3BECTHbIE BeauuuHbl. M300paxarhb

OKBHUIIOTCHIIMAJIbHBIC ITOBCPXHOCTH QJICKTPHICCKOI'O I1O0JIA. Pacmnio3naBath )41




BOCIIPOM3BOANTH KBUIIOTEHIIMAJIbHBIE IOBEPXHOCTH I10JI1 TOUEYHOIO 3aps/1a, CUCTEMBbI
TOYEYHBIX 3apsA]0B, 3apsSHKEHHON IUIOCKOCTH, JBYX (HeckonbKux) mapajiiedbHbIX
[JIOCKOCTEM, OTHOPOAHOIO U HEOJHOPOIHOTO JIEKTPUUECKUX MOJIEH.

OOBACHATP  yCTPOMCTBO W  MPUHUUIN  JEWCTBUSA, HPAKTHUECKOE  3HAUYECHUE
KOHJIEHCATOPOB.
Bpruucnate  3HaueHMS  JIEKTPOEMKOCTH  IUIOCKOIO  KOHJAEHCATopa,  3apsna

KOHJICHCATOpa, HANpsDKEHUS Ha OOKIAJKaX KOHJEHCATopa, MapaMeTpOB IUIOCKOTO
KOHJICHCATOpa, OSHEPTHH JJIEKTPHUECKOTO TOJISl 3apsHKEHHOTO KOHJIEHcaTopa B
KOHKpETHBIX cuTyauusx. Haxoaute B VHTepHETE W JOMOIHUTENBHON IUTEpaType
nH(pOpMaLKi0 00 OTKPBITUU AJIEKTPOHA, UCTOPUHU M3YUEHUS AJIEKTPUUYECKUX SIBICHUU.
T'oToBUTH npe3cHTauuu " COO6H.I€HI/IH N0 HU3Yy4YCHHBIM TCMaM (BO3MO)KHBIC TEMBI
MIPEACTABJICHBI B YICOHHKE)

3aKOHBI
MOCTOSIHHOTO TOKa (6 )

IToCTOSIHHBIN 2IIEKTPUYECKUN TOK.
Cuna toka. ConpoTHBIICHHE.
ITocnenoBarensHOE U
MapajieIbHOE COEIMHEHNS
npoBOHUKOB. PaboTa n
MOIIHOCTb TOKa. 3aK0OH J[Koysa—
Jlenna. DnexTpoaABMKYyIAs
cuna(dD1C). 3akon Oma st
IIOJIHOM DJIEKTPUYECKOU LICTIH.
Jlabopamopusie pabomol:

1. TlocnenoBarenvHoOE U
MapajuieIbHOE COEUHEHNE
MIPOBOJIHUKOB. .

2. Wsamepenue DJIC uctounnka
TOKa.

JlaBaTb OIpeelICHUE IOHATHHI: JJIEKTPUYECKUM TOK, CHIa TOKA, BOJBT- aMIIepHas
XapaKTEepPUCTHKA, JNEKTPUYECKOE COIIPOTHBIICHUE, CTOPOHHHE CHJIBI,
DIIEKTPOJBIIKYIIAs CUIIA.

[IlepedncnaTh yCcoBUs CYIECTBOBAHMS JJIEKTPUUYECKOTO TOKA. PacriosHaBaTh u
BOCIIPOU3BOUTH SIBJICHUE MIEKTPUUECKOr0 TOKA, IEUCTBUS DJIEKTPUUECKOrO TOKA B
[IPOBOJIHUKE, OOBSCHITh MEXaHU3M SIBJIEHUI Ha OCHOBAHUU 3HAHUN O CTPOCHUU
BeriecTBa. [lonp30BaThCs aMIepMETPOM, BOIBTMETPOM, YUUTHIBATH OCOOEHHOCTH
M3MEPEHUs] KOHKPETHBIM IPUOOPOM U MpaBUiIa MOAKIIOUEHHS B IEKTPUUECKYIO LETb.
lccnenoBaTh SKCIIEPUMEHTAIBHO 3aBUCUMOCTD CUJIBI TOKA B IIPOBOJAHUKE OT
HAIPSDKEHUS U OT CONPOTUBIIEHUS IPOBOAHUKA. PopMyIupoBath 3ak0H OMa aiis
y4acTKa LEIH, YCIOBUS ero NpUMEeHUMOCTH. COCTaBIATh ypaBHEHHE, ONUCHIBAIOLIEE
3aKkoH OMa 111 y4acTKa LETH, B KOHKPETHBIX CUTYalUsIX; BBIYUCIIATD, HCIIOJIb3Y s
COCTaBIICHHOE YpaBHEHHE, HEU3BECTHBIC 3HAUYCHHS BeTMUMH. PaccunThiBaTh 00111ee
COIIPOTHUBIICHUE YYacTKa LIENIN IIPH MOCIEJ0BATEIbHOM U NapauIeIbHOM COCINHEHUN
[IPOBOXHUKOB. BBINOIHATE pac4€ThI CHUJI TOKOB M HANPSKEHUH B Pa3IMYHBIX
HIIEKTpUYECKUX Lemnsax. PopMyIHpoBaTh U UCIOIb30BaTh 3aK0H Jxoyns—IJIeHna.
Omnpenensats paboTy U MOILTHOCTb JIEKTPUUYECKOTO TOKA, KOJIMYECTBO TEIIOTHI,
BBICIIIOLIEICS B IPOBOJIHUKE C TOKOM, IIPU 3aJaHHBIX apameTpax. PopMyInpoBartsb
3akoH OMa /1715 IOJTHOM LIeNH, YCJIOBUS €ro NpUMEeHUMOCTH. COCTaBIISITh ypaBHEHHUE,
BhIpaKarolee 3aKkoH OMa JuIs IOJIHOM LIETIH, B KOHKPETHBIX CUTYaLUsAX; HAXOAUTb,
MCIIOJIb3YSl COCTABIICHHOE YPABHEHUE, HEU3BECTHBIC BEIMUUHBL. VI3MepsaTh 3HaueHne
QJIEKTPOJBVIKYILEN CHIIBI, HAIIPSDKEHHUE U CHITy TOKA HA YYacTKeE LIENH ¢ IOMOIIbIO

BOJIbTMETPA, aMIIEPMETpa U LU(PPOBBIX TATUYMKOB HANPSKEHHSI U CHUJIbI TOKA.




CobmroaTh mpaBuiia TEXHUKK 0€30MaCHOCTH MPpH paboTe ¢ UCTOUHUKAMHU TOKA.
PaboTaTh B mape, rpyrie npu BBIOJHEHUH MMPAKTHUECKUX 3adannil. Haxoauts B
nmuTepatype u B IHTepHeTe nH(pOopMalrio 1o 3aJaHHOM TeMe, O CBS3U
DJIEKTPOMATrHUTHOTO B3aUMOJICHCTBUS C XUMUYECKUMH PEAKIMAMU U OHMOJIOTUYECKIUMHU
poreccamMmu, 00 UCIOJIb30BAHUU AIIEKTPUUECKHX SBICHUH )KUBBIMU OPTaHU3MaMHU.
['0OTOBUTH MPE3CHTAMH U COOOIIEHUS 110 U3YYECHHBIM TeMaM (BO3MO>KHBIC TEMBI
[IPE/ICTaBJICHBI B YUCOHHUKE).

DJIEKTPUYECKUI  TOK
pa3nuuHbIX cpeaax (7 u)

B|

DNeKTpOHHAas! IPOBOIUMOCTh
METaJIJIOB. 3aBUCUMOCTh
COTIPOTUBJICHUS MPOBOIHUKA OT
TEMIIEPATYPBHI.. DIEKTPUUECKUI
TOK B ITOJTyTIPOBO/IHUKAX.
CoOcTBeHHas1 U IPUMECHas
IIPOBOJIUMOCTH.

p—1 mepexon.

DJIEKTPUYECKUHN TOK B

ANEKTPOJINTAX. DIEKTPUUECKUN TOK

B BaKyyMe U rasax.

JlaBaTh OIpEACIICHHE NOHATHI: HOCUTEIM 3JIEKTPUYECKOrO 3apsja, MPOBOJUMOCTb,
CBEPXIPOBOAUMOCTb, COOCTBEHHasi IPOBOAMMOCTb, TPUMECHAs HPOBOJUMOCTD,
QJIIEKTPOHHASI TPOBOAUMOCTb, JbIPOYHAs TMPOBOJUMOCTb, p—HN-nepexoo, BaKyyM,
TEPMODJICKTPOHHAST AMHCCHUS, OJEKTPONIU3, Ta30BBIH  pas3psa, peKOMOMHAIus,
WOHM3ALM, CaMOCTOSATENbHBIA pa3psAl, HECAMOCTOATEIBHBIM paspsj, IulasMa.
Pacrio3HaBaTh M OINHKCHIBaTh SIBJCHUS IPOXOXKICHUS AJIEKTPUYECKOTO TOKa 4Yepes
[TPOBOJHMKH, ITOJIyIIPOBOJAHHUKH, BAKYyM, dJIEKTPOJIMTEI, Ta3bl.

KayecTtBeHHO Xapakrtepni3oBaTtb SﬂeKTqueCKMVI TOK B cCpepe. Ha3blBaTb
HOCUTENIN 3apsiioB, MEXaHU3M HUX 00pa30oBaHMs, XapakTep [ABWKEHMS 3apsAloB B
AJIEKTPUYECKOM II0JIE U B €r0 OTCYTCTBUH, 3aBUCHUMOCTb CHJIBI TOKA OT HalpsKEHUS,
3aBHCHUMOCTb CHJIBI TOKA OT BHEITHUX yCIIOBUH.

IlepeuncnsTb OCHOBHBIE MOJOKEHUS TEOPUH FIEKTPOHHON IPOBOANMMOCTH METAILIOB.
BberuncnaTe 3Ha4CHHs CPENHEN CKOPOCTH YIOPSJOYEHHOTO JIBUKCHMS DJIEKTPOHOB B
MeTaJlJIe O] JEHCTBUEM JIEKTPUUECKOIO MOJIsI, B KOHKPETHOM cuTyauuu. OnpenensThb
COINIPOTHBIIEHUE METAJUIMYECKOTO MMPOBOIHUKA IIPU JAHHOW TEMIIEPATYPE.
[lepeuncnsTb OCHOBHBIE NOJIOKEHUS TEOPUM 3JIEKTPOHHO-JIBIPOYHOM IMPOBOJUMOCTH
MIOJIyIPOBOIHUKOB.

[IpuBOAUTE MpUMEPHI YUCTHIX NOJYIPOBOJIHUKOB, IOJYTIPOBOJHUKOB C TOHOPHBIMU U
aKLENTOPHBIMH ITPUMECSIMH.

[TpuBOANTE MPUMEPHI NCTIOIH30BAHUS TTOIYIPOBOJHUKOBBIX IPUOOPOB.

[lepeuncnsaTs ycinoBus CyIECTBOBaHMS 2JIEKTPUUECKOIO TOKa B BakyyMe. I IpuMeHsaTs
3HaHMUS O CTPOCHUM BELIECTBA JJIs ONIMCAHUS SABJIICHHUS TEPMOIEKTPOHHON YMUCCHUU.
OnuchIBaTh NPUHIMI JEHCTBUS BAKyyMHOIO AMO/1A, JIEKTPOHHO- JTy4€BOH TPYOKH.
[TpuBOANTE TPUMEPHI NCTIOIH30BAHUS BAKYYMHBIX TPUOOPOB.

OOBsACHATH MEXaHU3M 00pa3oBaHMs CBOOOIHBIX 3apsA0B B PaCTBOpax M pacljaBax
3JIEKTPOJIUTOB.

IIpuMeHsTh 3HaHKSI O CTPOCHHUH BEILIECTBA JJIsl ONMCAHUS SIBICHUS JIEKTPOJIA3A.

[IpuBOIUTH NpUMEPHI UCIIOIB30BAHUS DJIEKTPOIIN3A.




OOBsACHATH MEXaHU3M 00pa30BaHMsI CBOOOIHBIX 3apsAI0B B ra3ax. [I[puMeHsATh 3HaHUA
O CTPOEHUU BEIIECTBA JUIsSl ONMCAHUS SIBJIEHUN CAaMOCTOSITENILHOTO U
HECaMOCTOSITENILHOIO Pa3psAA0B. Pacrio3HaBaTh, NpUBOAUTH IPUMEPHI, IEPEUUCIIATH
YCIJIOBUSI BOBHUKHOBEHUS CAMOCTOSITEIbHOTO U HECAMOCTOSITEJIbHOTO Ta30BbIX
pa3psI0B, Pa3IMYHBIX TUIIOB ra30BbIX Pa3psAoB. IIpuBoauTH NpUMeEpHI
HCIOJIb30BaHUs T'a30BbIX pa3psaaoB. [lepeuncisTe OCHOBHbBIE CBOWCTBA U IPUMEHEHUE
IUTa3MBbl.

Haxonuts B nuteparype u B MlHTepHeTe nHOpManuio no 3ajaHHON TEME.
IlepepabaTbIBaTh, aHATM3UPOBATH U NPEACTABIATH HHPOPMALIHUIO B COOTBETCTBUH C
[IOCTaBJIEHHBIMHU 3aJla4aMH.

['oTOBUTH Mpe3eHTaU U COOOIICHHUS IO U3yUYCHHBIM TeMaM (BO3MOXKHBIE TEMBI
MIPEACTABJICHBI B YICOHHKE)

11 kaacc (68 u)

TemaTuueckoe Conepmaﬂne o TeMamM OcHOBHBIE BU/AbI J€ATECJIbHOCTH YYAIIUXCS
IJIAHUPOBAHUE

OCHOBBI JIeKTPOAMHAMUKH (MpoaoJikerue) (11 4)

MaruautHoe mose (6 4) MaruutHoe nosie. Uaaykuus JlaBaTh onpenesieHus MOHATUI: MAarHUTHOE M0JI€, MHAYKIUS MArHUTHOTO TOJIA,
MAarHuTHOTO moJsi. Bexrop BHUXpEBOE 1oJIe, cuia Amrepa, cuia JlopeHua, peppoMarHeTuk, 10MeH, TeMIepaTypa
MarHuTHOM unaykuuu. [evicteue| Kiopu, macnummuas nponuyaemocmo 6ewyecmea. Jlapatb onpeneeHue equHULBI
MAarHUTHOTO TOJISl HA MPOBOJHUK | MHAYKIMHA MarHUTHOTO 1oJjs. [lepednciars OCHOBHBIE CBOMCTBA MArHUTHOTO TTOJIS.

C TOKOM U JBHXKYIIYHOCS N300pakaTh MarHUTHBIE JIMHUM ITOCTOSTHHOTO MAarHUTA, MPSIMOTO POBOHUKA C
3apspKkeHHyo yactuiy. Cua TOKOM, KaTyIIKH C TOKOM.

Awmrnepa. Cuina JlopeHna. HaOmronate B3aMMOAEHCTBHE KAaTYHIKM C TOKOM M MarHuTa, MarHUTHOM CTPEIKH U
[IpaBuio neBoM pykKH. [IPOBOJHUKA C TOKOM, JEHCTBHsSI MAarHMTHOIO IOJISI Ha JBHKYIIYIOCS 3apSyKEHHYIO

MarsauTHbl€ CBOMCTBa BCIICCTBA. HaCTULY. cDOpMy.]'II/IpOBE].TI: 3aKOH AMnepa, rpaHuObI €TI0 MPUMCHUMOCTH. OHpeI[eJ'IHTL
HAITpaBJICHHUC JIMHAN HHAYKOUHW MAarHuTHOI'O IIOJIA C IMOMOLIBIO ITpaBHJIA 6ypanHKa,

Jlabopamopnuie pabomut.: 1. HaIpaBJIEHUE BEKTOPOB CHJIbI Ammepa u cuibl JIopeHa ¢ NoMONIbIo MpaBuila JIEBON
N3mepenne cuiibl pyku. IlpumensaTts 3akoH Amnepa u Gopmyiy Ajs BbIYMCIEHUS cuibl JlopeHua npu
B3aUMOJICYCTBUS KATYIIKH C peuieHuy 3anay. llepedncnsaTs TUIIBI BELIECTB [0 MarHUTHBIM CBOMCTBaM, Ha3bIBATh

TOKOM M MarHura. CBOMCTBA JMa-, mapa- u heppoMarHeTHKOB.




V3MepsTh CHITy B3aUMOJICUCTBUS KaTyIIKH C TOKOM U MarHuTa.

PaGotaTe B mape npu BBINOJIHEHUU NPAKTUYECKUX 3aJaHUil, B Mape W CpyIIe Npu
peLIeHUH 3ajay.

Haxomuts B nureparype u B UHTepHere nnpopmanuio o Bkiaae Ammnepa, Jlopenua B
M3yuyeHHWEe MAarHuTHOTrO 1moisi, pycckoro ¢usuka CroneroBa B HCCIEJOBaHUE
MarHMUTHBIX  CBOMCTB  ()€ppOMAarHeTHMKOB, O TPUMEHEHUH 3akoHa Awmrepa,
[IPAKTUYECKOM HCIOJIb30BAHUU JEHCTBHUS MAarHUTHOTO TOJS Ha ABIKYIIMIACA 3apsl,
YCKOPHUTCIAX DJJICMCHTAPHBIX YaCTUL, O BKJIAAC pOCCHﬁCKHX YUYCHBIX B CO3JaHHUC
YCKOpHUTENIEeH 3JEMEHTapHbIX YacTHll, B TOM uucie B OO0benuHeHHoMm MHcTuTyTe
Anepupix HccnenoBanmit B JlyOHe W Ha aapoHHoM Kojutaiinepe B llepne; 00
MCIIOJIb30BaHUU (heppOMArHeTUKOB, O MATHUTHOM MoJie 3eMiid. [ OTOBUTH Mpe3eHTaIuN
1 COOOIIEHUS IO M3YYCHHBIM TeMaM (BO3MOKHBIE TEMbI ITPEACTABJICHBI B YICOHHUKE)

DneKTpoMarHuTHas
uaaykius (5 4)

SIBrieHne
3J€KTPOMArHUTHON MHAYKIUH.
MarnuTtHslil noTtok. IIpaBuiio
Jlenna. 3aKoH 3JIEKTPOMarHUTHOM
WHIYKIUU.
DJIEKTPOMAarHuTHOE
IIpakTueckoe
IIPUMEHEHHE 3aKOHa
3JEKTPOMArHUTHON UHAYKIUH.
SIBneHne caMOMHAYKIHUU.
NHnykTuBHOCTE. DHEpTrUs
MAarHUTHOTO TOJIA TOKA.
Jlabopamopmvie pabomut.
1. UccnenoBanue sIBJIEHUS

3JIEKTPOMATHUTHOMN
WHIYKUHUU.

Koncrpyuposanue:

1. KonctpyupoBanue
3JIEKTPOJIBUTATEIIS.

TI0JIC.

/laBaTh ompeneneHus NOHSATUN: SBJICHUE SJEKTPOMATHUTHOM WHIYKIMU, MArHUTHBIN
noTok, IJ1C UHAYKIUHU, UHTYKTUBHOCTh, CaMOMHIYKIUs, DJIC caMOMHAYKIIUH.
Pacnio3naBath, BOCIPOU3BOINTE, HAOMIOAATH SBIICHUE DJIEKTPOMATHUTHON WHIYKIIUH,
TOKa3bIBaTh MPUUYUHHO-CIICICTBEHHBIC CBSI3U MTPU HAOI0IeHUH siBieHUs. HaOmonate u
aQHAIM3UPOBATh IKCIIEPUMEHTHI, IEMOHCTPUPYIOIIKE MpaBuiio JleHua. @opMyaupoBaTh
npaBwio JIeHiia, 3aK0H 3JIEKTPOMAarHUTHOW UHAYKIMU, TPAaHULIBI €r0 MPUMEHUMOCTH.
UccnenoBaTh siBIEHUE IEKTPOMArHUTHON UHIYKIIMH.

OOBACHATHP BOSHUKHOBEHHE BUXPEBOTO AIEKTPUIECKOTO TIOJIS U AJIEKTPOMATrHUTHOTO
IOJIS.

PaboTaTh B mape u rpymne npy BBITIOJIHCHHH MPAKTHYECKUX 3aJaHUH, TUTAHUPOBATH
SKCIIEPUMEHT.

[TepeuncnsaTe mpuMeEpHI UCTIOIB30BAHUS SIBIICHUSI JICKTPOMArHUTHOM MHIYKITUH.
Pacrio3naBaTh, BOCIPOM3BOJUThH, HAONIOAATH SIBIICHUE CAMOWHIYKIIMH, TMOKA3bIBATH
MMPUYMHHO-CJICACTBEHHBIC CBS3M TPH HAOIIOJEeHUN sBICHUSA. DOpMyIHpoBaTh 3aKOH
CaMOMHAYKI[MU, TPAHULBI €ro MPUMEHUMOCTH. [IpOBOIUTHL aHANOTUIO MEXAY
CaMOUHIYKIIMEW U MHEPTHOCTHIO. ONpeAesaTh 3aBUCUMOCTh UHAYKTUBHOCTH KaTYIIKH
OT €€ JIJIMHBI U IIJI0IAI1 BUTKOB.

HaxonuTh B KOHKPETHOM CHUTyallUM 3HAYE€HUsS: MarHUTHOro noroka, J/(C mHayKIuwu,
OJIC caMOMHIYKIIMK, WHAYKTHBHOCTbH, SHEPIHMI0 MarHuTHOro mosis. Haxonute B
auteparype ¥ B VHTepHere HMH(POpMAIMIO O WMCTOPUU OTKPBITHS  SBJICHUS
3JIEKTPOMArHUTHOM MHIYKIIMH, O BKJIAJE B U3YUCHHUE ITOTO SIBJICHUS PYCCKOTO (hU3UKa
D. X. Jlenna, o OopbOe ¢ MPOSBICHUSIMH AJIEKTPOMATHUTHOW HMHAYKIUU U O €&

HCIIOJIb30OBAHHMU B ITPOMBINIJICHHOCTH. I'oToBUTH MPpE3CHTAIMU U COO6HIGHI/I$[ 110




HU3YUYCHHBIM TEMaM (BO3MO)KHLIC TCEMBbI ITPCACTABJICHLI B y‘le6HI/IKe)

Kose0anus v BosHbI (15 4)

Mexaunueckue KoJicOanus

(3a)

Mexanudeckue KojeOaHusl.
CBoOoHBIC KOEOAHUSI.
MareMaTnyecKkuil U py>KUHHBIA
MasTHUKU. [IpeBparienus
SHEPTUH MPHU KOJICOAHUSIX.
AMIUTY 12, IepUo/I, 4acToTa,
(daza xonebanuii. BeiHyX1eHHBIC
KoseOaHusl, pe30HaHC.
JlaGopaTopubie paboTHI:

1. Onpenenenue yckopeHus
CBOOOJTHOTO TIAJICHUS TIPH
MTOMOIIY MasiTHHUKA.
Uccnenosanus:

1. Ilpu 3aTyxanuu
KOJIeOaHMI aMIUIUTYa
00paTHO MPONOPIIMOHATIEHA
BpPEMEHH.

JlaBaTh ompezesieHus] TOHATHI: KojieOaHus, KojeOaTellbHasi CUCTEMa, MEXaHUYECKHE
KojeOaHusi, TapMOHHMYECKHE KoleOaHus, CBOOOJHBIE KOJE€OaHUsS, 3aTyXarollue
KOJIeOaHMs, BBIHY)KJICHHBIC KOJICOAHUS, PE30HAHC, CMEIICHHE, aMIUIUTY/a, MEePUO,
JacToTa, COOCTBEHHAs 4acToTa, (asa.
[lepeuncnsaTh  yCclOBHSI  BO3HUKHOBEHMsS  KojeOanwii. [IpuBoauTh  mpumepsl
K0J1e0aTEIbHBIX CUCTEM.
OnuceIBaTh MOJIENN: NMPYKUHHBIA MAasTHUK, MaTeMaTHYeCKU MadTHUK. [lepeunciisite
BHUJIBI KOJIEOATETLHOTO JBIDKEHHUS, UX CBOMCTBa. Pacro3HaBaTh, BOCHPOM3BOAMTD,
Ha0IOJaTh TapMOHHMYECKHE KojieOaHus, CBOOOJHBIC KOJICOAHUsS, 3aTyXarollue
Kosie0aHus1, BBIHYKACHHBIEC KOJICOaHNUs!, pE30HAHC.
[lepeuncnsaTh crnocoObl MOMy4YeHHs] CBOOOJHBIX W BBIHYXKICHHBIX MEXaHHYECKHX
KoJeOaHui.
CocTaBnaTh ypaBHEHHE MEXAHMYECKHUX KojeOaHul, 3aluchiBaThb €ro perieHue.
OnpenensTh M0 YypaBHEHHUIO KOJICOATEILHOTO IBIKEHUS TTapaMeTphl KoeOaHus.
[IpencraBisiTh 3aBUCUMOCTb CMEUICHUS, CKOPOCMU U YCKOpeHuss OT BPEMEHH IpU
KoJIeOaHUSX MATEMATHUECKOTO U MPY>KMHHOTO MasSTHUKA TpadUUIecKH, ONPEAEIATh 110
rpaduKy XapaKTepUCTUKH: aMILTUTY ]y, IEPHUOJ] U YaCTOTY.
HaxomuTh B KOHKPETHBIX CUTYaIUsIX 3HAUYCHUS MepHojia KoeOaHui MaTeMaTHIeCKOTO
U MPY>KUHHOTO MasiTHUKA, YHEPTUH MasTHUKA. OOBSICHITH IMpEeBpaIeHNUs SHEPTUU TTPU
KOJIeOaHUSX MaTeMaTHYECKOTO MasiTHUKA U Tpy3a Ha IMPYKUHE.
PaGotats B mape u rpymne npu pelieHnu 3a7a4d U BBIMOTHEHUH MTPAKTHUYECKUX
3a/IaHU, UCCIIEOBAaHUN, IUIAHUPOBATh JKCIIEPUMEHT. BECTH IUCKYCCUIO HA TEMY
«Pomnb pe3onanca B TexHuKe U ObITY». HaxoauTs B murepatype u B IHTEpHETE
uHpopMaIrio 00 UCTIOIb30BAaHUH MEXaHUYECKUX KoleOaHuii B pubopax
reoJoropa3BeIky, 4acax, KauessxX, APyTrux YCTpoHcTBaxX, 00 UCIIOIb30BaHUU B
TEXHUKE U MYy3bIKE pe30HaHCca U 0 00pb0e ¢ HUM. | OTOBUTH MIpEe3eHTAIINH U
COOOIICHUS TI0 U3YYCHHBIM TeMaM (BO3MOIKHBIE TEMbI ITPEACTABICHBI B YUCOHHKE).

KOHTpOJII/IpOBaTB PEIICHUC 3a/1d4Y CaMUM U APYTUMH YUAIUMUCH




DIIeKTpOMAarHUTHBIC
KoJIe0anus

(54)

DNeKTpOMarHuTHbIE KOJIeOaHMs.
KonebartenbHbIil KOHTYD.
CB00OOIHBIE AJIEKTPOMArHUTHbIE
KoJIeOaHusl.

IlepeMeHHBIN TOK.

JlaBaTh OIpeNeNeHus] MOHATHHA: 3JIEKTPOMArHuTHBIE KoJeOaHUs, KosebaTeabHbIi
KOHTYD, cBOOO/IHbBIE 3JIEKTPOMarHuTHBIE KoseOaHus, BBIHY K/ICHHbIE
HJIGKTPOMArHUTHbIE KOJICOAHUS, IIEPEMEHHBIM 3JIEKTPUUYECKUH TOK, aKTHBHOE
CONPOTHBIICHUE, JCHCTBYIOIlEE 3HAUEHHE CHJIbI TOKa, JEHUCTBYIOIIEE 3HAaYCHHUE
HanpsDKeHus, TpancpopmaTtop, kKodpduiment tpanchopmanuu. M3o0paxaTh cxemy
K0J1€0aTeIbHOI0 KOHTYpa U OMKUCHIBATH IPUHIIUII €r0 PaOOTHI.
Pacrio3HaBaTh, BOCIPOM3BOJAWUThH, HaONI0#aTh  CBOOOJHBIE  3JIEKTPOMArHUTHBIE
KojeOaHusl, BbIHY)KJIEHHbIE DSJIEKTPOMarHUTHbIE KoJeOaHUs, pE30HAaHC B LENu
[IEPEMEHHOT'0 TOKA.
AHanu3UpoBaTh  MPEBpAllCHHs HHEPruuM B  KojeOaTeabHOM  KOHType  Ipu
HJIEKTPOMArHUTHBIX KOJICOAHUSX.

IIpencraBisaTh 3aBUCHUMOCTb JIEKTPUYECKOTO 3apsifia, CHIbl TOKA W HANPSHKEHHS OT
BPEMEHHU NpU CBOOOJHBIX AJIEKTPOMArHUTHBIX KosnebaHusax. Onpenenars nmo rpaduky
KoJIeOaHUH ero XapaKTepUCTUKH: aMIUIUTYLy, IEPUOJ] U 4aCTOTY.

3anuceiBaTh hopmyny Tomcona. Beraucasats ¢ nmomoipsto ¢popmyisl ToMcoHa nepuon
U 4acTOTy CBOOOJHBIX JIEKTPOMArHUTHBIX KojieOaHuil. Onpenenars nepuoa, 4acToTy,
aMIUTUTYAy KoJieOaHUil B KOHKPETHBIX CUTYaLUsX.

OOBACHATh NPUHIUI MOJYYEHHS MEPEMEHHOI0 TOKa, YCTPONCTBO TIeHeparopa
IIEPEMEHHOT'0 TOKA.

Ha3zpiBaTh 0COOEHHOCTH NEPEMEHHOIO IEKTPUUYECKOrO0 TOKA HA YYacTKe LENH ¢
PE3UCTOPOM.

3anuceiBaTh 3ak0H OMa JJIs Henu EepPeMEHHOro Toka. HaxoquTes 3Ha4eHNs CHJIBI TOKA,
HaIpsDKEHUS, aKTUBHOTO CONPOTHBIICHUS, LENH MEPEMEHHOTO TOKAa B KOHKPETHBIX
cutyauusax. Haxoguts 3Ha4eHHWs] MOILMHOCTH, BBIAEJSAIOLICHCS B LEMHM NEPEMEHHOIO
TOKa, JCUCTBYIOIIMX 3HA4eHUMM TOKa U HanpsbkeHus. HaseBate  yciioBus
BO3HHKHOBEHUS PE30HAHCA B LI IIEPEMEHHOTO TOKA.

OnwuceIBaTh yCTPOHCTBO, MPUHLIUI IEHCTBHS U IPUMEHEHUE TpaHchopmaTopa.
Bbrancnare kodGGuIueHT TpaHchopMalud B KOHKPETHBIX cUTyanusax. Haxomuts B
nmutepatype U B VHTepHeTe nHpOpMaIMio O MOJyYeHUH, Tiepeiade U UCIOIb30BaHUN
[EPEMEHHOT0 TOKa, 00 HCTOPUM CO3JAaHUS W NPUMEHEHMH TpPaHC(HOpPMaTOpPOB,
MCTIOJIb30BAaHUH PE30HAHCA B LIEMHU IEPEMEHHOT0 TOKa U 0 OophOe ¢ HUM, ycrexax H
poOJIeMax JIEKTPOIHEPTETUKH.

Bectn nuckyccuio o TOdb3€ M BpPEAE DJIEKTPOCTAHIUM, apryMEHTHPOBAaTh CBOIO
HO3UILIMIO, YMETh BBICIYIINBATE MHEHUE IPYIMX YYaCTHUKOB. [ OTOBUTH Npe3eHTannu 1
COO0IIEHUS IO U3YYEHHBIM TeMaM (BO3MOKHbIE TEMBI IPEJICTABJIECHBI B YIEOHUKE)




MexaHn4ecKue BOJIHBI

(Ga)

MexaHuuecKue BOJIHBI.
[Tonepeunslie u
IIPOJIOJIbHBIE BOJIHBI.
DHeprusi BOJIHBI.

JlaBaTh omnpenencHs MOHATUN: MeXaHINYeCcKast BOJHA, MOMEpeyHasi BOJIHA, TPOJOJIbHAs
BOJIHA, CKOPOCTH BOJIHBI, JIJITMHA BOJHBI, (pa3a BOJIHBI, 3BYKOBasl BOJIHA, TPOMKOCTH
3BYyKa, BBICOTa TOHA, TEMOp, OTpakeHUE, MPEIOMIICHHE, MTOTIOIEeHNE, HHTEPPEepeHIIUs
MEXaHHYECKUX BOJIH, KOTEPECHTHBIC WCTOYHHMKH, CTOS4Yas BOJHA, AaKyCTHYCCKUH
pPE30HAHC, TUIOCKOMOIIPU30BaHHas BoJiHA. [lepeuucsaTh cBOWCTBAa U XapaKTEPUCTUKU
MEXaHUYeCKHX BOJIH. Pacmo3HaBaTh, BOCHPOM3BOJHNTH, HAONIONATh MEXaHUYECKHE
BOJIHBI, TIOTIEPEYHbIC BOJIHBI, TMPOAOJIbHBIC BOJHBI, OTPAXKECHHE, TMPEIOMIICHHE,
MOTJIOIIEHNE, UHTEPPEPEHIINIO, MEXaHNYECKUX BOJIH.

HaspiBaTh XapaKTEpPUCTUKH BOJH: CKOPOCTh, 4YaCTOTA, AJIMHA BOJIHBI, Pa3HOCTH (ha3.
OnpenensiTh B KOHKPETHBIX CUTYAIUsAX CKOPOCTH, YaCTOTHI, JUTMHBI BOJHBI, Pa3HOCTH
(a3 BoJH.

Haxomute B smtepatype u B MHTepHeTe MHpOpMaNUIO O BO3OYXKACHUH, Niepeaade u
MCIIOJIb30BAHUU 3BYKOBBIX BOJIH, 00 HCIIOJIb30BAHUM PE30HAHCA 3BYKOBBIX BOJH B
MY3BIKE U TEXHHUKE.

BecTu nucKkyccuio O TOJb3€ M Bpele BO3JEHCTBHA Ha 4YeloBEeKa 3BYKOBBIX BOJIH,
apryMEHTHPOBATh CBOIO MO3HIINIO, YMETh BBICIYIIUBATh MHEHHE APYTUX YUYACTHUKOB.
['OTOBUTH MpE3eHTAIMH M COOOIICHHS] TO HW3YYCHHBIM TeMaM (BO3MOXKHBIE TEMBbI
[pEACTABJICHBI B YICOHHKE)

QHGKTPOMaFHHTHLIe BOJIHBI

(44)

DNEeKTPOMarHuTHOE MOJIeE.
DNEeKTPOMarHuTHbIE BOJIHBI.

Buxpesoe anexrpudeckoe 1osie.

Jnana3oHbl
3JEKTPOMArHUTHBIX
W3JIYYCHUH U UX
MPaKTUYECKOE
MIPUMEHEHHE.

JlaBaTb omnpeneneHus IOHSATHUN: 3JIEKTPOMArHUTHOE II0JIE, BUXPEBOE JIIEKTPUUECKOE
[0JIe, 3JEKTPOMAarHUTHBIE BOJIHBI, CKOPOCTb BOJIHBI, JUIMHA BOJHBI, (ha3a BOJIHBI,
OTpa)KeHHE, MIPEJIOMIICHUE, TIOTJIONEHHE, HHTephEepeHIus, TU(PaKIHs, TOTIEPEIHOCTb,
[OJIApU3alUsl  DJIEKTPOMAarHUTHBIX BOJIH, PaJMOCBA3b, AMIUIMTYIHAs MOIYJIALASA,
nerekTupoBaHue. OOBIACHATH  B3aUMOCBSI3b  IEPEMEHHBIX  DJIEKTPUYECKOIO U
MarHMTHOTO Imojei. PucoBaTe cXxeMy pacnpOCTpaHEHHs 3JIEKTPOMAarHUTHOW BOJIHBI.
[lepeynciATb CBOMCTBA M XapaKTEPUCTUKM DJIEKTPOMArHUTHBIX BOJH. Pacro3HaBars,
HaO0JI0AATh JIEKTPOMArHUTHBIE BOJIHBI, U3IIy4YE€HUE, IPUEM, OTPaKEHHE, IPETOMIICHHUE,
noryomenne, OOBACHATh NMPUHIUIBI Tepelayd U300paKeHUs TeNenepeaTYuKoM U
MIPUHIUIBI TPUEMA N300pa’KEeHHsI TEIEBU30POM.

lccnenoBaTh CBONMCTBA 3JIEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOMIBHOTO TenedoHa.
HasbiBaTh 1 ONIMCBHIBATE COBPEMEHHBIE CPEACTBA CBA3H.

Boigenate pons A. C. IlomoBa B M3y4eHHMM AJIEKTPOMAarHMUTHBIX BOJIH M CO3JaHUU
panuocBs3u. OTHOCUTBCS C YBaXXEHHMEM K YUEHBIM M UX OTKPBITHSAM. OOOCHOBBIBATH
BAKHOCTb OTKPBITHS 2JIEKTPOMArHUTHBIX BOJIH JUISl PA3BUTHS HAYKH.

Haxonuths B nurepatype U B MHTepHeTe MHGOpMaIHNIO, MO3BOJISIONYI0 OTBETUTh HA

IMOCTABJICHHBLIC BOMMPOCKHI ITO TEMC.




PaGotate B mape W Tpymme NpU PEIICHUH 3a7ad U BBIMOJHEHUM MPAKTHUYECKUX
3a/1aHHMN.

Haxomuth B nutepatype u B MHTEepHETe MHGbOpMaILKMIO 0 BO30OYXKICHHUH, Tiepeade u
MCII0JIb30BAHUH JIEKTPOMATHUTHBIX BOJIH, 00 omnbiTax ['eplia u ux 3HaYCHHH.

Bectu AucKyccHi0 O TONb3€ U BpEle BO3ICHCTBHS Ha YEIIOBEKa AJIEKTPOMATrHUTHBIX
BOJIH, apTyMCHTHUPOBAaTh CBOIO TIO3UIIMIO, YMETh BBICIYIIMBATh MHEHHUE JIPYTHX
Y4aCTHUKOB.

['OTOBHUTH Mpe3eHTAIINN U COOOIICHHUS TT0 H3YYCHHBIM TeMaM (BO3MOYKHBIE TEMBI
MIPEJICTaBJICHBI B YUCOHHKE).

Ontuka (13 9)

CBeTOBBIE BOJIHEL.
I'eomeTpuueckas u
BOJIHOBast ontuka (114)

I'eomerpuyeckas onTuka.
[Ipsamonuneitnoe
pacnpocTpaHEHHE CBETA B
OJIHOPOJHOM cpeze. 3aKOHBI
OTpaXXEHUS U MIPEIIOMIICHUS
cgeta. [lonHoe oTpakeHue.
Ontuyeckre npuOOpHI.
BosnHoBEbI€ cBOliCTBa CBETA.
CkopocTthb cBeTa.
WnTepdepenmus ceta.
KorepentHocts. Audpakuus
cgeta. [lonsipuzanus cBera.
Jucnepcus cera.
[IpakTyeckoe mpUMeHeHue
ANIEKTPOMATHUTHBIX U3TYYCHUI.
Vlabopamophvie pabomol.

1. Omnpenencuue mokaszaresns
MPEJIOMJICHUS CPEJIbI.

2. HUsmepenue GpOKyCHOrO

paccTosiHUs COOMPAIOIIEH JTHH3BI

3. OmpeeneHue JIHHBI

CBETOBOM BOJIHBI.

VccnenoBanus:

1. HUccrenoBaHue 3aBUCUMOCTH

/laBaTh onpeesiIeHUs MIOHATHI: CBET, TEOMETPUUECKAs ONTHKA, CBETOBOM Jy4,
CKOPOCTb CBE€Ta, OTPaKCHUE CBETA, IIPEJIOMIICHUE CBETA, IIOJHOE OTPAKEHUE CBETA,
yroJl TaJeHusi, Yrojl OTPaKEHMsI, Yroj HIpeJOMJICHHs,, OTHOCUTEIbHBIH I10Ka3aTeib
IpeoMIIeHUs], aOCOMIOTHBIN MOKa3aTeb MPEIOMIICHNUS, JTMH3a, (POKYCHOE PacCTOSHUE
JIMH3BI, ONTUYECKasl CHJIa JIMH3bI, TUCTIEPCHS CBETa, MHTEPEPEHIHs CBeTa, MU paKIns
cBeTa, JAU(pPAKIMOHHAs pELIeTKa, MOJsIpu3alsl CBETa, EeCTECTBEHHBIH CBET,
IUIOCKONOJISIPU30BaHHbIN CBET. ONUCHIBAaTh METOABI U3MEPEHMSI CKOPOCTHU CBETA.
Pacnio3HaBaTh, BOCIIPOM3BOAUTH, HAOIIOAAaTh PACIIPOCTPAHEHUE CBETOBBIX BOJIH,
OTpa)KeHHE, TIPEIIOMIICHHUE, TIOTJIONIECHHE, JUCTIEPCUI0, HHTEP(EPEHIINIO, CBETOBBIX
BOJIH. DOpMyIMpOBaTh NpUHLUI [ TOMreHca, 3aKOHbI OTPAKEHUS U IIPEJIOMIICHUS
CBETa, FPAHULIbI UX IpUMeHUMOCTU. CTPOUTH X0/ JIyya B IUIOCKONapaieIbHON
IUIACTUHE, TPEYTOJIbHOM MpHU3Me, HOBOPOTHOM MpHu3Me, 000paunBaroLiel Npu3Mme,
TOHKOMW J1H3e. CTpOUTh U300pa’keHUE IPEeIMETA B IIJIOCKOM 3€pKajie, B TOHKOH JIMH3E.
[lepeuncnsaTe BUABI JIMH3, UX OCHOBHBIE XapAKTEPUCTUKU — ONTUYECKUH LICHTP,
rJIaBHAas ONTHYECKas OCb, (POKycC, onTHueckas cuia. HaxoauTh B KOHKPETHOM
CUTyallMy 3HAYCHUs yIJla MaJeHus, yIila OTPaXKCHHUs], yIia IPEJIOMIICHHU,
OTHOCHTEIILHOTO TIOKA3aTesl MPEeTOMIICHHUS, a0COIIOTHOTO ITOKA3aTes IPEIOMIICHUS,
CKOpOCTH CBETa B cpejie, POKYCHOIO pacCTOSTHUSI, ONITUYECKOM CHUJIbI JIMH3BI,
YBEJIMYEHUS JINH3bI, 1IEpU0JIa TU(PPAKIIMOHHON PELIETKH, TIOJI0KEHUS
UHTEePPEPEHIIMOHHBIX U TU(PPAKIMOHHBIX MAKCUMYMOB U MUHUMYMOB. 3alllChIBaTh
(hopMyIly TOHKOH JIMH3bI, HAXOJIUTh B KOHKPETHBIX CUTYALUSX C €€ TOMOLIbIO
HEU3BECTHBIE BEJINYHHBI.

OOBACHATP NPUHLUI KOPPEKLUU 3PEHHUs] C IMOMOULIbI0 OYKOB. ODKCIEPUMEHTAJIBHO|
OIpeNeNIATh TOKa3aTelb IMPEeJOMIICHUs Cpelbl, (OKyCHOE paccTOsHHE cOOMparoliei




yrija MIpejaoMJICHHA OT yIJia
HaacHUA.

HccnenoBaHue 3aBUCUMOCTHU
pacCToOAHHNA OT JIMH3BI 10
I/I306pa)KeHI/I$I OT pacCCTOsAHUA
OT JIMH3bI A0 IMPEAMCETA.

[IpoBepka runores:

1.

VYroi npesnoMiaeHus npsaMo
IIPONIOPLIMOHAJIEH YTIIy
MaJeHUs.

IIpu I0THOM CIIOXKEHUU
JBYX JIMH3 ONITHYECKHE
CHUJIBI CKJIAIbIBAOTCSI.
KoncrpynpoBanue Mmoaenu
TEJIECKOIa, MUKPOCKOIA.

JTMH3BI, JJIUMHY CBETOBOM BOJHBI C MOMOLIbIO AU(PAKIIMOHHON PELIETKH 3aBUCUMOCTU
paccTosiHUSL OT JIMH3bI J10 M300pa)K€HUS OT PACCTOSHHUS OT JIMH3blI /10 TMpEeAMETa.
KoHcTpyupoBaTh MOJIeNH TeJecKona W/WiM MHUKpockona. PaboTtate B mape u rpyime
[IpY BBIIIOJIHEHUU IPAKTUYECKUX 3aJJaHU, BBIIBUKEHUH TUIIOTE3, pa3paboTKe METOI0B
npoBepku runore3. Haxoaute B nurepatype ¥ B HMHTepHeTe HH(OpManuioo o
ouorpadusx . Hetotona, X. I'toiirenca, T. FOnra, O. @penens, nx HaydHOU padoTe, O
€€ 3HaYCHUU I COBPEMEHHOMN HayKHU.

Boicka3biBaTh CBOE MHEHHE O 3HAUEHWU HAYYHBIX OTKPBITUH M paboT mo ontuke U.
Hprotona, X. I'toiirenca, T. lOnra, O. ®penens. BocnpuHumaTth, aHAIM3UPOBATH,
repepadbaTbiBaTh U NPEIbSABIATH MHPOPMALMIO B COOTBETCTBUM C IOCTaBICHHBIMU
3a7a4aMy. BbIIEensaTe OCHOBHBIEC IIOJIOKEHHS KOPILYCKYJISIPHOM M BOJIHOBOM TEOpUHU
CBeTa. Y4YacTBOBaTh B OOCYXJIEHHUU OSTUX TEOPHUM U COBPEMEHHBIX B3IVISI0OB HA|
[IPUPOJY CBETA.

['OTOBUTH Mpe3eHTAlMU U COOOILIEHUS MO H3yYEeHHbIM TeMaM (BO3MOXKHBIE TEMbI
[IpPE/ICTAaBIICHbI B YUEOHHKE)

H3nydeHue u CiekTpol
(24)

Bunpl nznyuyenuii. Uctounuku
cBeTa. CriekTpbl. CEKTpaIbHBIN
aHaJIN3.

[ITxana 31eKTpOMarHUTHBIX
BOJIH.

Habmtonenue criekTpos.

JlaBaTh omnpeneneHuss NOHATHI: TEIJIOBOE HW3IIyYEHHUE, 3JIEKTPOIIOMUHECUEHINS,
KAaTO/OTFOMUHECIICHIIUS, XEMWIIOMUHECIICHIIUS, (DOTOMOMHUHECIIEHITNS, CIUIONIHOMN
CIIEKTp, JJMHEWYATHIN CIEKTP, MOJOCATHIN CIEKTP, CIEKTP MOTJIOMICHUS, CIEKTPAIbHBIN
aQHaJIN3.

[lepeuncisaTs BUIBI CTIEKTPOB. Pacmio3HaBaTh, BOCIIPOM3BOIUTH, HAOII01aTh CTUIONITHOM
CIIEKTp, JIMHEWYATBIN CIEKTP, MOJOCATBIA CIIEKTP, CIIEKTP U3JIyYCHUS U IOTJIOLIEHHUS.
[lepeunciaTh BUAbI 3JIEKTPOMArHUTHBIX U3TYyYEHUN, UX UICTOYHUKH, CBOWCTBA,
[IPUMEHEHUE.

CpaBHMBATh CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH PA3HOM 4aCTOTHI

OcHo

BbI CIIENUAJILHOI TEOPUH OTHOCUTEILHOCTH (3 1)

OcHOBBI
CIIeLMaJIbHON TEOpUHU
otHocutensHocTH (CTO) (3

q)

[Tocrynater CTO:
WHBApUAHTHOCTh MOIYJIS
CKOPOCTHU CBETa B BaKyyMe,
MIPUHIUIT OTHOCUTEIbHOCTH
OUHIITEHHA.

CBs13bp Macchl U SHEPTUU
CBOOOJTHOM YaCTUIIBI. DHEPTH
ITOKOSL.

JlaBaTh ompeneneHus MOHSTUN: cOObITHE, MOCTYyJaT, COOCTBEHHAas WHEpLUaIbHAs
CUCTeMa OTcueTa, COOCTBEHHOE BpeMs, COOCTBEHHas /JIWHA Tela, Macca IOKOs,
WHBapUaHT, sHeprus nokos. ®opmynuposats nocrynatel CTO.

3anuchIBaTh BEIPAKEHUE JIJIS1 SHEPTUU MTOKOS U NOJHOU dHepauy yacTull. HaxonuTs B
mutepatype u B UHTepHeTe nHbopManuio o Teopun 3¢pupa, IKCepUMEHTax, KOTOpbIe
rmpuBenu kK coznanuio CTO, OTHOCUTENBHOCTH PACCTOSTHUN U TPOMEKYTKOB BPEMEHH,
onorpaduu A. DiiHmTelHa. BrickaszbiBaTh cBoe MHeHHE O 3HaueHuu CTO mis
COBPEMEHHOI HayKu. [ OTOBUTH MpE3eHTALNN U COOOIIEHHUS 10 NU3yYEHHBIM TeMaM
(BO3MOXXHBIC TEMBI IIPE/ICTABIICHBI B yUeOHUKE)




KBantoBasi pusuka (17 1)

CBeToBbIC KBAHTHI (5 )

I'unotre3a M. IlnaHka o kBaHTax.
dotorpdext. DoToH.
VYpaBHenue A. DUHIITEWHA IS
¢dororddekra. KoprnyckynspHo-
BOJIHOBOM JTyasin3M.

JlaBaTe  ompeneneHuss  NoHATUI:  QoTodddexT, KBaHT, TOK  HACBILUICHUS,
3a/IepKUBAIOIIIEE HAMPsDKEHUE, paboTa BbIX0/1a, KpacHas rpanuia Gororddexra,
Pacrnio3HaBaTh, HaOMOaTh siBIeHUE GoTodddexra. OnucsBaTh OonbITH CTOJIETOBA.
dopmynupoBath runotesy [lnanka o kBaHTax, 3akoHbI (oTOddPexTa. AHANU3UPOBATH
3aKoHbI poTodrddexTa.

3anuchIBaTh M COCTABJIATH B KOHKPETHBIX CHUTYAlMsIX ypaBHEHHWE ODWHIITEHHA s
boro3ddexra u HAXOAUTH C €ro NOMOIIBI0 HEU3BECTHBIEC BEIUYHMHBI.

HaxoauTh B KOHKPETHBIX CUTYalUsX 3HAYCHUS MAaKCUMAIbHOW KMHETUYECKOH SHEPTUH
(OTOZTEKTPOHOB, CKOPOCTH (POTOINEKTPOHOB, pabOTHl BBIXOJA, 3aMUPAIOLIETO
HAIPSDKEHUS, YaCTOThI U JJIMHBI BOJIHBI, YACTOTHI U JIJIMHBI BOJIHBI, COOTBETCTBYIOIIUX
KpacHoii rpanuiie porodddekra.

[IpuBoauT,  mpuUMepbl  HCMOJL30BaHMS  (Qororddexra.
KOPITY CKYJISIpHO-BOJTHOBOTO JTyanu3ma. BaBuioBa no onruke.
Haxonuts B urepatype u B UHTepHeTe nndopmaruto o padborax Cronerosa,
JleGeneBa, BaBuiioBa, [Tnanka, Kommnrona, e bpoitns. Beiaenste poib poccuiickux
YUEHBIX B UCCIIEIOBAaHNH CBOMCTB cBeTa. [IpuBOANTH IpUMEpHI OMOJIOTHYECKOTO U
XMMUYECKOT0 IeHCTBHS cBeTa. [ OTOBUTH MPE3EHTALMU U COOOILICHHUS IO U3yUECHHBIM
TeMaM (BO3MOJKHBIE TEMBI MPEJICTABICHBI B YUSOHUKE)

OOBICHATL  CYTh

AToMHas ¢usuka (3 u)

[InanerapHas  MoOZEIb  aToOMa.
OObscHeHHE JIMHENYaToro
CHEKTpa BOJOpOAa HA OCHOBE
KBAHTOBBIX MTOCTYJIaTOB bopa.
Vlabopamopnas paboma:
1. HaOmrogenue CIUIOIIHOTO |
ITMHEHYaTOro CIICKTPOB.
2. HWccnenosanue
BOJIOpOa

CIIEKTPA

JlaBaTb OIIpENENICHHs TOHATUI: aTOMHOE SAPO, DHEPreTUYECKUNM YPOBEHb, DHEPIHUs
VOHU3ALUH.

OmnuceiBath onbITE Pe3epdopra.

OmnuceiBaTh U cpaBHHMBaTh Mojenu aroma Tomcona u Pesepdopna. PaccmatpuBarts,
MCCIEA0BaTh M ONMCHIBATH JIMHEHMYaTble CHEKTpbl. DOpMyIMpOBaTH KBAHTOBBIC
noctynatel bopa. OOBACHATH JMHEHYaThle CHEKTPbl aToMa BOJOPOAAa Ha OCHOBE
KBAaHTOBBIX IOCTynaTOB bopa. PaccuuThiBaTh B KOHKPETHOM CHUTyalUd YacTOTy U
TUIMHY BOJIHBI MCITyCKaeMoro ()oToHa IpH Mepexoje aTomMa U3 OJHOI0 CTAllMOHAPHOTO
COCTOSIHMsI B ApPyroe, sHepruro monusaunu Haxomute B nuteparype u B MHTepHere
cBeleHUs O (paKkTax, MOATBEPXKAAIOLIMX CIOXKHOE CTPOEHHE aToMa, 0 padoTax yu€HbIX
[0 CO3JaHHUI0 MOJEIM CTPOCHHUS AaTOMa, IIOJYYECHHMIO BBIHYXKICHHOIO H3JIy4YEHUs,
[IPUMEHEHUH JIa3epOB B HAyKe, MEIUIMHE, IPOMBIIIJIEHHOCTH, OBITY.

BbI1easaTh pOIb POCCUNCKUX YUEHBIX B CO3aHUU U UCIIOJIB30BAHUU JIA3€POB.

["'OTOBUTH NMPE3EHTALMU U COOOLICHHUS IO U3yUYEHHBIM TeMaM (BO3MOKHBIE TEMBI

[pe/ICTaBJICHbl B YUEOHUKE)




®du3uka aTOMHOTO sapa

(74)

CocTaB 1 cTpOEHUE aTOMHOTO
s1pa. Jlepext maccol U SHEprus
CBSI3U fA1pa.

PanuoakTuBHOCTE. Bujbl
paZMOaKTUBHBIX IIPEBPALLCHUN
ATOMHBIX S7IEp.

3aKOH paJiMOaKTUBHOIO pacnaja.
Peakuuu feneHUsT W CHUHTE3A.
SAnepnas JHEPreTHKA.
[I[puMeHeHne A1epHOM SHEPTUH.
JIaGoparopHas pabota: 1.
Onpenenenne UMITyJIbCa U
SHEPrUM YaCTHUIIBI IPU

JBY)KEHUHM B MAarHUTHOM

nosie (mo dotorpadusam).

JlaBaTh ompeneneHs] MOHATUNA: MAacCOBOE YHCIIO, HYKJIOHBI, SIEPHBIC CUJIBI, JAe(EKT
Macc, PHEpPrusi CBsI3U, yJeibHas PHEPrusl CBS3M aTOMHBIX SJEp, PaJuOAKTHUBHOCTD,
[epuosl IMojiypacnajga, WMCKYCCTBEHHAs paauOaKTUBHOCTb, SIJIEPHBIE  PEAKIIHH,
OSHEPreTUUECKUN BBIXOJ SJIEPHOM pEaKIUH, LEenHas sjaepHas peakius, KoddduuneHT
pPa3MHOXEHUST  HEWTPOHOB,  KpUTHUYECKAass  Macca, pPEeaKkTOPbI-Pa3MHOKUTEIH,
TepMosepHas peakuus. CpaBHHMBAaTh CBOICTBa MPOTOHa W HeWTpoHa. ONUCHIBATH
[TPOTOHHO-HEUTPOHHYIO MOJIENb S/1pa.

OnpenensiTe COCTaB sAEP PA3IUUYHBIX 3JIEMEHTOB C IIOMOILBIO TaOIHIIbI

MengeneeBa. WM3o0paxkath ©  uyuTaTh CcXeMmbl artomoB. CpaBHUBaTh CHUIY
AEKTPUYECKOT0 OTTAIKUBAHUS IIPOTOHOB U CUJTY CBSI3M HYKJIOHOB B sijpe. Boruncisare
neeKT macc, PHEPTUI0 CBSI3U U YJENbHYIO HHEPTUIO0 CBSI3M. KOHKPETHBIX aTOMHBIX
anep. AHaIM3UPOBATh CBA3b YACIBHOM HHEPIMU CBSI3U C YCTOMYMBOCTBIO SIZIEP.
[lepeuncnsaTs BUABI paJUOAKTUBHOIO pacmnaaa aTOMHbBIX siiep. CpaBHUBATH CBOMCTBA
anbda-, Oera- W TaMMa-uU3Iy4yeHUIl. 3amuChIBaTh MpaBWiIa CMEUICHUS IpHU
paaMoaKTUBHBIX pacnanax. Omnpenensrtb 3JIEMEHTHI, O0pa3yrolluecs B pe3yibTare
PaZMOaKTUBHBIX pacnaioB. 3aMuChiBaTh, OOBICHITH 3aKOH PAaJMOAKTUBHOTO pacnaja,
yKa3blBaTh TPAHULBI €ro MPUMEHUMOCTU. OmpenensTb B KOHKPETHBIX CHUTYalMsIX
YUCJIO HEpACHaBIIMXCA SAEpP, YUCIO pACHABIIMXCA SAEp, MEepUoj Iojypacnajaa.
3anuceiBaTh sAepHble peakuuu. OnpenensiTh MNPOAYKTbl AIEPHBIX  PEaKLIMM.
PaccunThiBaTh SHEPrUYECKUN BBIXOJ SIAEPHBIX peakiuid. OnuchiBaTh MEXaHU3MBbI
JeNIeHUs siiep W UenHoM siepHoi peakuuu. CpaBHUBaTh SIACPHBIE U TEPMOSIEPHBIC
peakuuu. OOBIACHATH MNPHUHIMIIBI YCTPOHCTBA U pabOThl SAIEPHBIX PEAKTOPOB.
VY4yacTBOBaTh B OOCYXKICHHU TPEHMYILECTB W HEJOCTATKOB SACPHON SHEPTETHUKH.
Haxomuts B nutepatrype u B HTepHeTe cBefeHHUs 00 OTKPBHITUU MPOTOHA, HEUTPOHA,
PaIMOAKTUBHOCTH, O TIOJYYEHUH U MCIOJIb30BAaHUU PATUOAKTUBHBIX U30TOIMOB, HOBBIX
XUMUYECKHUX JJIEMEHTOB. BBIAENIATh pOJb POCCHUMCKUX YUYEHBIX B HCCIEAOBAHUAX
aTOMHOTO sJipa, B OTKPBITMM CIIOHTAHHOTO JIEJIEHUS SAEp ypaHa, B pa3BUTHH SAEPHON
SHEPTETUKH, CO3aHNH HOBBIX n30TOMOB B OUAN (OO0benMHEHHBIN HHCTUTYT SIEPHBIX
uccnenoBanuii B r. /lyOHa). ['0TOBUTH mpe3eHTalMu U COOOIICHHUS MO H3Y4YEHHBIM

TeMaM (BO3MOYKHBIE TEMbI NIPEACTABICHBI B YICOHHKE)




DNeMeHTapHbIe YaCTULIBI (2

)

DneMeHTapHbIe YaCTULIBI.
OyHIaMEHTAIbHBIE
B3aUMOJICUCTBUA.

JlaBaTb onpeneneHus MOHATUN: aHHUTUIIALUSA, JICITOHBI, aIPOHBL, KBaPK, TIIFOOH.
BreiiensaTe rpynnel dneMeHTapHbIX 4acThll. [lepeuncisaTe 3aKOHbI COXpaHEHUS,
KOTOpPBIE BBIIIOJHAIOTCS IPU MIPEBPALLEHUAX YyacTULl. ONUCHIBATH IPOLIECCHI
AHHUTWIALIMY YaCTHLl U AaHTUYACTHUL U POXKIACHUS JJIEKTPOH-TIO3UTPOHHBIX Hap.
HaspiBaTh 1 cpaBHMBATh BUABI (PyHAaMEHTAIbHBIX B3aUMOIeHCTBUNA. OnHChIBaTh
POJIb YCKOPHUTENIEW B U3y4YEHHUH 2JIEMEHTApHBIX YacTUL. Ha3piBaTh OCHOBHBIE BUbI
YCKOpPUTEIIEH d1eMeHTapHbIX YacTull. Haxonuts B iurepatype u B IHTEpHETE
CBEICHMSI 00 UCTOPUU OTKPBITHUS FJIEMEHTAPHBIX YACTHI], O TPEX dTanax B pa3BUTUU
(bU3MKU 3JIEMEHTAPHBIX YaCTHIL.

OnuceiBaTh COBPEMEHHYIO GU3NYECKYIO KAPTUHY MHUpa. | 0OTOBUTH MIPE3EHTALMU U
COOOIICHHUS IO M3YYEHHBIM TeMaM (BO3MOYKHBIE TEMBI ITPECTABICHBI B YUCOHHKE).

Crpoenue Bcenennoii (5 4 )

Conueunas Cucrema.
Crpoenue Beenennoii (5 )

BunuMmble 1BUKEHHUS] HEOECHBIX
rei1. 3axkoHbl Kerutepa.

ConHeyHast cucTema: IUIaHETHl U
MaJble TeJla, CHUcTeMa 3eMIsT—]
JlyHa.

Ctpoenue u 3Boonus CojiHIIA U
3BE€31. Kumaccudukanus — 3BE3.
3BE3/IBI M HICTOYHUKH UX SHEPTHUU.
["anakTuka. CoBpeMeHHbIE
MPEJCTABIICHUS O CTPOCHUU W
pBOJIIONINU BceneHHOH.
Jlabopatopnas pabora:

1. Omnpenenenue nepuoaa
oOpartieHus: ABOMHBIX
3BE3]1 (IEYaTHBIC
MaTepHuabl).
Habmonenus:

Beuepnue nabmoneHus
3BE31, JIyHBI U TJ1aHET B
TEJIECKOI WX OMHOKIIb.
HccnenoBanue:

JlaBaTh ompenesieHUs TOHATHN: HeOecHas cdepa, SKIMNTHKA, HEOSCHBIM HSKBATOP,
[OJIIOC MHUpa, OCh MHpPA, KPYr CKIOHEHHUs, MPSMOE BOCXOXIEHHUE, CKJIOHEHHE,
Mapajulakc, Mapcek, acTpOHOMMYECKas €AWHUIA, TMepurenuil, adenuii, colHEeYHOE
3aTMEHUE, JIYHHOE 3aTMEHHUE, TUTAaHEThl 36MHOM T'PYIIIbI, TUIAHETHI-TUTAHThI, ACTEPOUI,
MeTeop, MeTeopuT, potochepa, CBETUMOCTD, MPOTyOepaHell, MPOTO3BE3/1a, CBEPXHOBAS
3BEe3/1a, TAJIAKTUKA, KBa3ap, KpacHOE CMeIlleHHue, Teopus bonpioro B3pbiBa, BO3pacT
BceneHHol.

Ha6monats JIyHy U TUTaHeThI B TEIECKOI. BBIIENSATE 0COOCHHOCTH CUCTEMBI 3eMIIsI—

Jlyna.
Pacno3naBaTh, MOIEIMPOBATh, HAOJIO1ATh TYHHBIC U COJIHEUHBIE 3aTMEHUS.
OOBACHATH TPUIUBBI U OTJIUBBI.
OnuceiBath cTpoenne ColiHeuHOM cucTeMbl. [lepeducsTs miaHneTs u
BUJIbI MaJIBIX TEJI.
OnwuceiBath cTpoeHue CoiHIa.
Habmonate conmneunsie nsaTHa. CoOnonaTh mpaBmiia 0€30MacHOCTH MpU HAOIOICHUU
Conana. IlepeyucnsaTb TUOWUYHBIE TPYMIBI  3BE3J, OCHOBHBIC  (PU3UYECKHE
XapaKTepUCTUKU 3BE37. OMNUCHIBATH 3BOJIOLMIO 3BE3A OT POXKIEHUS [0 CMEPTH.
HaspiBate camble sipkue 3BE3ABI U co3Be3ausi. llepedyncnsTe BHIBI TalIAKTHK,
OMKCHIBATh COCTAB M CTPOCHUE TANAKTHK. BbiiensTe MileuHbId MyTh Cpeau APYTUX
ranakTuk. Omnpenenars mecto ConHeyHOM cucTeMbl B HeW. OLEHUBaTh MOPSIIOK
PACcCTOSIHUHN 10 KOCMHUYECKHX 00BeKTOB. OMUCHIBATh CYyTh «KPACHOTO CMEIIECHUS» U €r0

1. Uccnenosanue

HCIIOJIb3OBAHUC IIPU HU3YYCHHUU TaJIaKTHK. HpI/IBO[[I/ITI) KpaTKO€ H3JI0XKCHUC TCOpPUH




JBMIKCHHS TBOMHBIX bosbioro B3pbiBa U T€OpUU pacmupsomerics Beenennoii. Paborats B mape u rpyiime
3BE311 (TI0 MEeYaTHBIM [pU BBIIOJTHEHUM TPaKTHUECKUX 3ananuid. Mcmonb3oBate MHTEpHET myis mOMICKa
MaTepuanam). M300paXKEeHU KOCMUYECKUX 00BbEKTOB U HH(POPMAIH 00 UX OCOOCHHOCTSIX.
YyacTBOBaTh B OOCYXICHHMM WM3BECTHBIX KOCMHYECKHUX HWCCIEIOBaHUN. Bbiienars
COBETCKHE M POCCHMCKHE IOCTHIKCHHS B 00JaCTM KOCMOHABTUKH W HCCIEAOBAHUS
KocMoca. OTHOCUTHCS C YBOXKCHHEM K POCCHMCKAM YYEHBIM U KOCMOHABTAM.
Haxonute B nutepatype W B MHTEepHETe CBeleHUS Ha 3aJaHHYI0 TeMmy. ['OTOBHUTH
[MPE3CHTALNK U COOOIIEHUS 10 U3YYCHHBIM TEMaM.
HNTorosoe moBropenue — 44.
COT'JTACOBAHO COI''TACOBAHO

[Iporokoi 3aceaHusi METOAUYECKOTO
o0bveuHenus yunrteneir HHOY
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