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MOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma mo (u3uke Ha ypoOBEHb CpeAHEro oOmiero oOpa3oBaHMs pa3paboTaHa B
COOTBETCTBUHM C TpeOoBaHusMH DenepaibHOTO TOCYIapPCTBEHHOIO 00pa30BaTENbHOIO CTaHIapTa
oOmiero o6pa3oBaHus Ha OCHOBE IMPUMEPHOU MPOTpaMMBbI 10 ydeOHbIM npeameram Pusmka 10 — 11
KJIaCChI, a TaKke aBTOpckoi mporpammel [llaramunoit A.B., IIporpamma no ¢usuke 10,11 kmace, M:
[Ipoceemenne, 2020. Pabouas mporpaMMa HampaplieHa Ha JTOCTHKEHHE 00YJarOIIUMUCS TUIHOCTHBIX,
METANpPEeIMETHBIX U IPEIMETHBIX pe3yapTaToB. COrjgacHO OCHOBHOW 00pa3oBaTeNbHON INpOrpaMme
pabouas mporpamma mnpeaMera «(pu3uKa» Ha YpoBEHb CPEJHEro o0IIero oopa3oBaHus pacCUUTaHa Ha
340 yueOHbIxX yacoB u3 pacuera B 10,11 kimaccax mo 170 yueOHBIX 4acoB MO 5 4aCOB B HEJEIIO.

PE3YJIBTATBI OCBOEHUA KYPCA ®U3UKU

JInyHOCTHBIMHU pe3yabTaTaMu 00yueHus (pu3NKe B CpeiHell IIKOoJIe SBJSIIOTCS:
. YMEHUE YNPABIIATh CBOECH IM03HABATEIIBHOU EATEIBbHOCTBIO;
. FOTOBHOCTb M CIIOCOOHOCTh K 0Opa3oBaHHIO, B TOM 4YHCIE K CamMo0Opa3oBaHUIO, Ha
MPOTSHKEHUH BCEH YKU3HHU; CO3HATEIHbHOE OTHOILIEHUE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBHUIO
yCIIeTHOM MpodeccnoHanbHOM U 00IIECTBEHHON AESITETbHOCTH;
. YMEHHE COTPYIHHUYATh CO CBEPCTHHUKAMH, JETbMHU MIIAJIIET0 MIKOJIBHOTO BO3pacTa,
B3pOCJIBIMH B 00pa3oBaTeNbHOM, Y4eOHO-HCCIENOBATENIbCKONW, TPOSKTHOM W JAPYrUX BHIAX
NeSITENIbHOCTH;
. c(OpMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH, OCO3HAaHME 3HAYMMOCTM HAyKH, OBJIQJCHHE JIOCTOBEPHOW HH(pOpManued o mneperoBbIX
JNOCTUKEHUSIX U OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HAHUAX 00 YCTPOHCTBE MUPA U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

. YyBCTBO T'OPJIOCTH 32 POCCUICKYIO (PU3UUYECKYIO HAYKY, [YMaHHU3M;
. IIOJIO’KUTEIBHOE OTHOIIEHUE K TPYAY, LIEJIEyCTPEMIIEHHOCTD;
. HKOJIOTHYECKasi KyJIbTypa M OepexHOe OTHOILIEHHE K poJHOU 3emie, OorarctBam Poccum u

MHUpa, TIOHMMaHH€ OTBETCTBEHHOCTH 3a COCTOSHHE TMPUPOJHBIX PECYPCOB M  pa3yMHOE
MIPUPOIONOIB30BaHUE.
MertanpeaMeTHbIMH pe3yJibTaTaMu 00yueHHs (PM3HKe B CpeHeil 1KoJie ABJSIIOTC:
Oceoenue pe2yiamueHbIX YHUBEPCANbHBIX YU4eOHbIX Oelcmeuil

. CaMOCTOSITENIbHO OMpPENeNsITh 1eJIH, CTaBUTh W (HOpPMYIHpOBaTh COOCTBEHHBIE 3a/layll B
00pa30BaTeNbHON EATENBHOCTH U JKU3HEHHBIX CUTYaIUsX;

. OIICHUBATh PECYPCHI, B TOM YHUCIIE€ BPEMS M JpYrHe HeMaTepuajbHbIe pecypchbl, HEOOXOIUMBbIE
JUISL JOCTUKEHHUSI TIOCTAaBICHHOW paHee LENH;

. COTIOCTABJISITh UMEIOIIUECS BO3MOKHOCTH U HEOOXOUMBIE AJIsI JOCTUKESHHSI LIETTH PECyPCHI;

. ONPEAENATh HECKOIBKO IMyTEH JOCTUKEHHS MTOCTABJICHHOM 1€

. 3a/1aBaTh MapameTPbl U KPUTEPHUHU, IO KOTOPHIM MOKHO OINPENIENNUTh, UTO LETb JOCTUTHYTA,;

. COIOCTABIIATH MOJYYEHHBIA PE3yJIbTAaT ACSITEILHOCTH C MOCTABICHHOMN 3apaHee 1ENbIO;

. OLIEHMBATh IOCIEACTBUSA [OCTHM)KEHHUS IOCTABICHHOW €I B JEITEILHOCTH, COOCTBEHHOM

YKU3HU U JKU3HU OKPYKAIOLIUX JIFOACH.

Ocsoenue pe2yiimusHbIX YHUBEPCANbHBIX Y4eOHbIX 0eticmEuil
. KPUTHYECKH OIICHUBATh U HHTEPIPETHPOBATH HH(POPMAIIHIO C PA3HBIX TTO3HIIHIA,
. pacmo3HaBath U (PUKCHUPOBATh MPOTUBOPEUHs B MHPOPMAIITMOHHBIX UCTOUHUKAX;



. UCIIOJIB30BATh PA3JIMYHbBIE MOJEIBHO - CXEMATHUYECKUE CPEACTBA JIs BBIABIICHUS BBISABICHHBIX
B UH(OPMALIMOHHBIX UCTOUHUKAX MTPOTHBOPEUHIA;

. OCYIIECTBIISITh PA3BEPHYTHIM MH(DOPMAIMOHHBINA TIOUCK U CTABUTh Ha €r0 OCHOBE (y4eOHBIC U
[103HABaTENbHbIE) 3a/1a4U;

. UCKaTh U HAXOJUTHh 0000ICHHBIE CLIOCOOBI PELICHHS 3a1a4;

. MIPUBOAUTH KPUTUUYECKUE ApTyMEHTHI, KaK B OTHOIIEHWU COOCTBEHHOIO CYKJICHHS, TaK M B
OTHOIIIEHUU JICUCTBUI U CYKIAECHUM IPYTrOro 4eyiOBeKa;

. aHAJM3UPOBATh U TPEOOPa30BBIBATH MTPOOIEMHO-TIPOTHBOPEUYHBBIC CUTYAIUH;

. BBIXOJIUTh 32 PAMKH Y4YeOHOTO TMpeaMeTa M OCYIIECTBIATH IeJICHANIPABICHHBIA ITOUCK

BO3MO>XHOCTH ILIMPOKOI0 IEPEHOCA CPENCTB U CIIOCOOOB JEHCTBUS;
. BBICTPAaNBaTh MHAWBUAYAIbHYIO 0Opa30BATENbHYIO TPACKTOPHIO, YUUTHIBAs OTPAHUYCHHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYCHUS;
. MEHSTh U yJEpXKUBATh pa3Hble MO3ULUHU B MO3HABATEIBHON IEATEIBHOCTH (OBITH YUCHUKOM H
yuuteneMm; (GopMyIMpoBaTh 00pa3oBaTENbHbIM 3alpoC M BBHINOJHATH KOHCYJIbTaTUBHbIE (YHKLUU
CaMOCTOSITEJIbHO; CTaBUTh MpoOJieMy M paboTaTb HajJ €€ pelIeHHEM, YIpPaBIsATb COBMECTHOMN
[I03HABATENbHOM JeSITEIbHOCTBIO U MOAYUHSITHCS).

Kommynukamuenvie ynueepcanvbhwix yueonvix oeticmsuti

. OCYILECTBIISITH JICIOBYI0 KOMMYHHUKAIMIO, KAK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMHU (KaK
BHYTpH 00pa30BaTEIbHOM OpraHU3allliy, TaK U 32 €€ IpeIeIaMHu);

. IIPU OCYIIECTBICHUU TPYIIIOBON pabOTHl OBITH KaK PYKOBOAMTENIEM, TaK U YICHOM IPOCKTHOM
KOMaH/IbI B Pa3HBIX POJIAX (T€HEPATOPOM UACH, KPUTUKOM, UCTIOITHUTEIIEM, ITPE3CHTYIOIIUM H T.JI.)

. pa3BEpHYTO, JOTMYHO U TOYHO M3J1araTh CBOIO TOUKY 3PEHHUS C IOMOIIBIO aIeKBATHBIX (YCTHBIX
U IIMCbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

. pacrio3HaBaTh KOH(IMKTOT€HHbIE CUTYallMM M MPEeNOTBpaIlaTh KOH(IUKTHI 10 UX aKTUBHOMN
¢bazsr;

. COIJIACOBBIBaTh IMO3UIUHM YJIEHOB KOMAaHIbl B nporecce paboThl  HaJx  OOLIMM
MIPOYKTOM/pEIIEHUEM;

. NPEACTaBIATh MyONWYHO pPE3yIbTaThl WHAWBUAYAIbHOW W TPYNIOBOH NEATETBHOCTH, KaK
repes] 3HaKOMOM, TaK U Iepesi HE3HAKOMOM ayJIUTOPUEN;

. noa0upaTh MAapTHEPOB JUIS  JICJIOBOM KOMMYHHMKAIlMM, HCXOAS W3  COOOpasKeHH
pe3yJIbTaTUBHOCTH B3aUMOJECHUCTBUS, a HE IMUHBIX CUMIIATHA;

. BOCIIPUHUMATh KPUTHUYECKUE 3aMEUaHMs KaK pecypc COOCTBEHHOTO Pa3BUTHS;

. TOYHO U €MKO (OpPMYJIMPOBaTh KaK KpUTHUYECKHE, TaK U OJOOPUTENIbHBIE 3aMEUaHUs B ajpec

Apyrux JIIOJe B paMkax JeJoBOW M 00pa3oBaTelbHOM KOMMYHHUKAIMM, H30eras Npud 3TOM
JIMYHOCTHBIX OLEHOYHBIX CYXKJICHUH.

IIpeaMeTHBIMHM pe3yJbTATAMHM OCBOCHUSI BBINNYCKHUKAMM CcpeaHeil (IOJIHOM) IIKOJIbI
NporpamMMsbl 0 (pU3MKe HA YIJIyOJIeHHOM YPOBHE SIBJISIIOTCH

v chOpMHUPOBAHHOCTH TPEACTABICHUI O 3aKOHOMEPHOM CBA3M M MO3HABAEMOCTH SIBJICHUI
npUpoJbl; 00 OOBEKTUBHOCTH HAYYHOTO 3HAHMS;, O POJM U MecTe (HU3UKU B COBPEMEHHOMH
KapTHHE MHpa; MOHMMaHUe poiu (U3MKH B (OPMHPOBAHMU KPYrosopa M (yHKIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA [l PEIICHUS IIPAKTUYECKUX 3a/1a4;

v/ BIIaJIcHUE OCHOBOIOJIATAOIINMU (PU3HYECKMMH MOHATHAMH, 3aKOHOMEPHOCTSMH, 3aKOHAMH H
TEOPUSAMHU; YBEPEHHOE MOJIb30BaHNe (PU3NUECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;



V' cOPMHPOBAHHOCTH MNPEACTABIAECHUH O (HU3MYECKOH CYIIHOCTH  SBJIECHHH  HPUPOIbI
(MEXaHUYECKUX, TEIIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX), BUAAX MAaTepuu (BEIIECTBO U
10JIe), JIBUKEHUM Kak CIOCOO€ CYIIECTBOBAaHHUS MaTEpUM; YCBOEHHME OCHOBHBIX HJIEH
MEXaHUKH, AaTOMHO-MOJIEKYJSIPHOIO  YY€HHUS O CTPOCHMM  BEIIECTBA, DJIEMEHTOB
JNEKTPOJAMHAMUKA W KBAHTOBOM (DM3WKHW; OBJAJICHUE MOHATHIHBIM amlmaparoM U
CUMBOJIMYECKUM SI3bIKOM (PU3UKU;

v chOpMUPOBAHHOCTH CHCTEMBI 3HAHUHN 00 OOIIMX PU3HYECKUX 3aKOHOMEPHOCTSX,

v BIQJiIEHWE OCHOBHBIMH METOJAMU HAy4YHOrO [O3HAHUs, WCHONB3YEMBIMH B  (H3HUKE:
HaOlllo/IeHue, ONKCAaHHUe, W3MEpEHHUe, HKCIEPUMEHT; yMeHUs o0palaThiBaTh pe3ylIbTaThl
U3MEpeHuH, OOHAPYXHBATh 3aBHCUMOCTb MEXIy (HU3NYECKUMHU BEIMYMHAMHU, OOBICHUTH
II0JIy4YE€HHBIE PE3YJIbTAThl U AETIaTh BbIBObL;

v/ BIIAJICHUE YMEHUSMHU BBIJIBUTATH TUIIOTE3b HA OCHOBE 3HAHMS OCHOIOJOTAIONINX (PU3HUECKHX
3aKOHOMEPHOCTEH U 3aKOHOB, IPOBEPATH UX IKCIEPUMEHTAIBLHBIMU CPEACTBAMH, (POPMYITHPYS
Lelb HCCIEeNOBAaHUS; BIAJCHUE YMEHHUSMHU OIUCBHIBATb U OOBICHITH CaAMOCTOSITEIILHO
MIPOBEJICHHBIE JKCIEPUMEHTHI, AHAIM3UPOBATh PE3YNIbTAThl MOJYUYEHHON H3MEpPUTEIbHOMI
nH(pOpMaLIUY, ONPENENATh JOCTOBEPHOCTh IMOJIYYEHHOIO pe3yibTara; 3aKoHaX, TEOpUiX U
MpeJICTAaBICHU O JelicTBUM BO BceneHHON (GU3NYECKUX 3aKOHOB, OTKPBITHIX B 3€MHBIX
YCIIOBUSIX;

v chOpMUPOBAHHOCTH YMEHHSI PELIATH IIPOCTHIE U CIIOKHBIE (PU3UUECKUE 3a1a4H;

v chOpMUPOBAHHOCTH YMEHHUSI MPUMEHSATH MOJYYECHHBIC 3HAHUS ISl OOBACHEHUS YCIIOBHIA
MPOTEKAaHUsS (U3NYCCKUX SIBICHUH B TPUPOJIEC U JJIS NMPUHATHS MPAKTUYCCKUX PEIICHUNA B
MTOBCETHEBHOM JKU3HH;

v NOHWMaHHA (PU3NYECKHX OCHOB M IPUHIIMIIOB JEUCTBUS (paboThl) MAIIMH ¥ MEXaHWU3MOB,
CPEICTB TEPEIBUKECHHUS M CBSI3U, OBITOBBIX HMPUOOPOB, MPOMBIIUIEHHBIX TEXHOJIOTHMUECKUX
MPOLIECCOB, BIMSHUSA HX Ha OKPYXAIOU[yI0 CpeAy; OCO3HAHME  BO3MOKHBIX MPUYUH
TEXHOTEHHBIX U SKOJIOTHUYECKUX KaTacTpod;

v chOpMUPOBAHHOCTH YMEHHWsS HCCIIEIOBATh W aHAJIM3UPOBATH Pa3HOOOpasHbIE (HU3UYECKUE
SIBJICHUSI U CBOMCTBA OOBEKTOB, OOBSICHATH MPUHIIUIIBI PA0OTH U XapaKTEPUCTUKH TTPUOOPOB U
YCTPOWCTB, OOBSICHATH T€O(PU3NUECKUE SIBJICHHUS;

v chopMHUPOBAHHOCTH COOCTBEHHOW MO3HMIMKA MO OTHOUICHHUIO K (U3UUECKON HHQPOpPMAIHH,
MOJIy4aeMO# U3 pa3HbIX HCTOYHUKOB;

v c(OPMHPOBAHHOCTh YMEHHUI MPOrHO3MPOBATH, AHAIM3MPOBATH M OIEHHBATH MOCIEICTBUS
OBITOBOM W TPOM3BOACTBEHHON JEATEIHHOCTH YEJIOBEKa, CBS3aHHOW C (PU3NYECKUMHU
poreccamMu, ¢ TO3ULUHU SKOJIOTHYECKOH 0€30MacHOCTH.

IVIAHUPYEMBIE PE3YJIBTATHI U3YUEHUSA KYPCA ®U3UKU

B pesynbrare n3zydenus kypca pu3MKu Ha ypOBHE CpEeIHETO 001Iero oopa3oBaHus BHITYCKHUK Ha
yrayOJIeHHOM YPOBHE HAyUUTCS:

- OOBSCHATH M aHAIM3UPOBATH POJIb U MECTO (PU3UKU B (HOPMUPOBAHUM COBPEMEHHON HAY4IHOM
KapTUHBl MUpa, B Pa3BUTUU COBPEMEHHON TEXHMKH W TEXHOJOTUW, B MPAKTHUYECKOU NEATETbHOCTH
JTIOJICH;

- OHpe,HeJ'ISITB 158 )ICMOHCTpI/IpOBaTI) B3aNMOCBS3b Me)I(le (bI/IBI/IKOI\/II 158 }Ipyl"I/IMI/I CCTCCTBCHHBIMU
HayKaMu;



- XapakTEepU30BaTh CUCTEMHYIO CBA3b MEKIY OCHOBOIIOJAralOIIMMU HAYYHBIMU IOHATHUIMU:
MIPOCTPAHCTBO, BpeMsi, MaTepHs (BEIIECTBO, MOJIE), IBUKEHUE, CUIIA, SHEPTHS;

- TIOHUMATh U OOBACHATH LEIOCTHOCTD (PU3NUYECKON TEOPUH, PA3IUYaTh TPAHUIBI €€ TPUMEHUMOCTH
U MECTO B PSILy APYTruX (PU3NYECKUX TEOPUH;

- BJIaACTHb HpI/IéMaMI/I IMOCTPOCHUA TCOPETHYCCKUX O0Ka3aTCJIbCTB, a TaKXE€ IIPOrHO3UPOBAHUA
0COOEHHOCTEH IIPOTCKaHUA (1)I/IBI/I‘ICCKPIX SIBIICHUH H IIponeccoB Ha OCHOBE IIOJYYCHHBIX
TECOPETUYCCKNX BBIBOAOB U JOKA3aTCIILCTB;

- CaMOCTOSTEIIBHO KOHCTPYHPOBATb SKCIEPUMEHTAIbHBIE YCTAHOBKU I IPOBEPKHU BBIABUHYTHIX
THIIOTE3, PACCYUTHIBATH A0COIIOTHYIO M OTHOCUTEIBHYIO TIOIPEIIHOCTH IPOBOAMMBIX U3MEPEHUI;

- CaMOCTOATCIIbHO IJIAHUPOBATH U MMIPOBOAUTH (I)I/I3I/I‘-IGCKI/IC OKCIICPUMCHTHI;

- pemiath TPAaKTHKO-OPHEHTUPOBAHHBIC KAYEeCTBEHHBIC M pacu€THBIC (DM3MUECKHE 3aJa4yd C
OIOpPOH KaK Ha W3BECTHhIC (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJEJH, TaK M Ha TEKCThI C
M30bITOYHON HH(DOPMAITUEH;

- OIpEeneNaTh TPaHUIIbI IPUMEHEHHS U3YyYCHHBIX (DU3MYECKUX MOJIENICH MPH PEIICHUH (BU3UICCKUX U
MEXIPEIMETHBIX 3a/1a4;

- BBIABHUI'aTh THUIIOTC3bI HA OCHOBC 3HAHWA OCHOBOIIOJATaFOIINX (1)I/ISI/ILICCKI/IX 3aKOHOMepHOCTCﬁ u
3aKOHOB;

- XapaKTepU30BaTh TIJIOOATBbHBIC MPOOJIEMBI, CTOSIIME IIEPEa YCIOBCUSCTBOM: DHEPIrEeTHUCCKUE,

CBIPBEBBIE, YKOJIOTHYECKUE U POJIh (PU3UKH B PELICHUN ATUX MPOOIIEM;

- INIPCACTABJIATH ITPHUHIIUIIBL pa6OTBI U XapaKTCPUCTHKKU U3YUCHHBIX MaAllWH, HpI/I60pOB n
TCXHUYCCKHUX YCTpOﬁCTB;

- OOBACHATH YCIIOBUS MNpPUMEHEHHUS (U3HUECKUX MoJeJe Npu penieHuH QGU3NYeCKUX 3ajad,
HaXOJUTh aJIeKBaTHYIO IMpPENJIOKEHHOW 3a/iaye (U3NYECKyI0 MOJEINb, pa3peliaTb npodiieMy Kak Ha
OCHOBE UMEIOIIUXCS 3HAHUM, TaK U MPU TTOMOIIA METOIOB OIEHKH.

BoinyckHUK Ha yriyOJI€HHOM YPOBHE HOYYUM 803MOHCHOCHL HAYYUMbBCL:

- Npogepsimv  IKCNEPUMEHMANbHLIMU CPeOCMEamMu  8blOGUHYMbLE 2UNOME3bl, (QOPMYIUPYs yelb
Uccne008anusi HaA OCHO8e 3HAHUS OCHOBONONALAIOWUX PUZULECKUX 3AKOHOMEPHOCMEl U 3AKOHO8;

- onucvleamv U AHATUSUPOBANL  NOJNYUEHHVIO 6  pe3Vlbmame NPOBeOeHHbIX — QUIUUECKUX
IKCnepumMeHmos ungopmayuro, onpeoenames eé 00Cmo8epHOCMb,

- NOHUMAmMb U OOBACHAMb CUCMEMHYIO C853b MeXCOY OCHOBONONALAIOWUMU HAVUHBIMU NOHAMUIMU:
npoOCMpaHcmeo, 8pemsl, Mamepus (6ewecmeo, noje), 08U ceHue, Cuid, SHepeusi;

- pewiamsv IKCnepuMeHmanbHvle, KauecmeeHHvle U KOIUYeCmeeHHble 3a0auu ONUMNUAOHO20 VPOBHS
CIIONHCHOCMU, UCNONb3YS (husuyecKue 3aKOHbl, d MAaKH#Ce YPAGHeHUs, CeA3vblearouue @uauieckue
6eUUUHDL,

- AHAJau3upoeanib cpaHuybl npuUMeHumocmu qbu3uttec:<ux 3dKOHO6, NOHUMAamMb 806061/0!1/[1/7 xapakmep
QbyH()aMeHmaﬂbelX 3AKOHO8 U OSPpAHUYECHHOCMb UCNOJIb306AHUA YACMHbIX 3AKOHO6,

- gopmynuposams u pewiamv HOB8ble 3A0a4U, BOZHUKAIOWUE 8 X00e YYeOHO-UCCAe008aMenbCKOU U
NPOEKMHOU OesimenlbHOCMIU,

- YCo8epuieHcmeosams npubopsbl U Memoobl UCCIeO08AHUSL 6 COOMBEMCMEULU C NOCMAGIEHHbIMU
3a0auamis;

- UCNONIb306aMb  Memoobl  MAMEMAMU4ecKko20 MO()eﬂUpO6aHuﬂ, 6 mom ducie npocmeﬁmue
cmamucmuyeckue memoovl OJisl 06pa60m1<u Pe3Vibmanios IKCnepumenmd.



COJEPXAHHUE KYPCA ®U3UKHU

10 kanace - 170 yacoB, U3 HUX:

Tema Konu4yectBo yacos
@dusnka U eCTECTBEHHO - HayyHbId MeTOJ| IO3HaHusA | 24

MexaHuka 69 u
MornexyssipHas pU3UKa 1 TEPMOIMHAMHKA 36 u

OCHOBBI 3JIEKTPOIMHAMUKHU 40 4

Pesepr 234

11 kaace — 170 yacoB, U3 HUX:

Tema KoauuecTBO 9acos
OCHOBBI JIEKTPOAMHAMUKH 18 4

Konebanus u BOIHEI 42 4

Ontuka 254

OcHOBBI CIELIMATIBHOM TEOPUU OTHOCUTEIBbHOCTHU 54

KBanroBas ¢usuka. ®usnka atoMa ¥ aTOMHOTO sIIpa 41 4

Ctpoenue Bceenennoit Oy

Pesepn 304

®u3uKa U eCTECTBEHHO - Hay‘-ll-ll)lﬁ METO/ MO3HAHUA MPUPOABI

®dusuka — QyHIaMEeHTalbHas Hayka o npupone. Hayunelii Meron mo3HaHuss mupa. B3aumocsssb
MEXTy (U3MKOH ¥ JOPYTMMH €CTeCTBEHHBIMH HayKaMH. MeETOIbl HaydyHOTO HCCIIETOBAHUS
¢usnueckux spiaeHui. [lorpemHocT! U3MepeHnit PU3NUECKUX BENUYMH. MOeIMpOBaHUe SIBICHUH U
MIPOLIECCOB MPUPOABL. 3aKOHOMEPHOCTh U CIy4yallHOCTb. ['paHHUIBI MPUMEHMMOCTH (PU3UYECKOTO
3akoHa. duznyeckre TEOPUM M MPUHIMII COOTBETCTBUA. Ponb M Mecto (usuku B (opMUpOBaHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B IPAKTUYECKOMN ACATEIBHOCTH 0AeH. DPusuka u Ky1vmypa.

MexaHnuka

Hpe)IMeT Hn 3aJa4u KJaccuueckoil MexaHuku. KuHemaTtmueckme XAPaAKTCPUCTHUKU MCEXAHUYCCKOIO
JABMOKCHUA. MOI[GJ'II/I TCI H ﬂBH)KCHHﬁ. PaBHOYCKOpeHHOG HpHMOHHHeﬁHOe JABHKCHUC, CB06OI[HOC
naacHuc, ABMXKCHUC TCIIa, 6pOIJ_IeHHOFO noa yriioM K TrOpHU30HTY. Z[BI/I)KCHI/IC TOYKHU TI0 OKPY’KHOCTH.
HocmynameﬂbHoe u epauwjamenibHoe osudicerue meepdozo meina.

BzauMmoneiictBue Teil. HpI/IHLII/IH CYIICpIIoO3nauu CHJI. I/IHepHI/IaJ'IBHaH CHCTEeMa OTcueTa. 3aKOHBI
MexaHnku HproToHa. 3aKOHEI BCCMI/IpHOF O TATOTCHHA, FYKa, CyXoro TpCHHHA. I[BI/I)KCHI/IC HeOECHBIX
TSI W HUX HNCKYCCTBCHHBIX CIITYTHUKOB. Aenenus, Habmooaemvie 6 HEeUHepyualbHoblx cucmemax
omcuyema.

I/IMHYJ'ILC CHUIIBI. 3aKOH W3MCHCHUS U COXpPaHCHUS HMITYJIbCA. PaGora cuibl. 3aKkOH HM3MEHCHUS WU
COXPAHCHUS SHCPIUH.

PaBHOBecue MaTepHaHLHOﬁ TOYKU U TBCPAOTO TECJA. YcnoBus paBHOBECHUS TBCPAOro TCjIa B
HHepHHaHBHOﬁ cucreMe oTcueta. MoMeHT cuipl. PaBHOBecHe KHIKOCTH M Ta3a. I[BI/I)KCHI/IG
JKMJIKOCTEH U Ta30B. 3axon COXPAHEHUS JHeEPp2UU 6 OUHAMUKE HCUOKOCIU U 243d.



Mexannyeckue KojeOaHusl ¥ BOJHBI. AMIUTMTYAA, IEPUO, YacToTa, ¢a3a konedbanmii. [IpeBpamienus
SHEPIuu Npu KoJeOaHUsX. BuiHyocoenHble Konebanus, pe3oHanuc.

[Tonepeunsle U TPOAOILHBIE BOIHBI. DHEprus BoiHbL. MHTepdepenuus u nudpakuns BoiIH. 3ByKOBbIE
BOJIHBI.

MouJiekyasipaasi pU3NKa U TEPMOAUHAMHUKA
[Ipeamer u 3agaun MonekysipHO-kuHeTHYecKoi Teopun (MKT) u TepmMoguHaMuK.

DkcnepuMeHTalnbHble Joka3arenbctBa MKT. AOcomoTHas Temmeparypa Kak Mepa CpeaHei
KMHETUYECKOM SHEPTUU TEIJIOBOrO JIBMXKEHHS 4acTHI] BeulecTBa. Moiens naeanbHoro rasa. JlaBienue
raza. CBs3b MEXIy JABICHUEM M CpPEIHEW KHMHETHMYECKOM SHEpPrueil MOCTynaTesIbHOro TEIJI0BOrO
JBUKEHHUS MOJIEKYJI UJI€aJIbHOTO Tra3a.

Mojenp ueanbHOTO T'a3a B TCPMOANHAMHUKE: YPABHCHUC MeHﬂeneeBa—KnaneﬁpOHa, BBIpAXXCHHUC IJIA
BHYTpeHHeﬁ OHCPI'UH. 3aKoH I[aJ'IBTOHa. I'a30BbBIC 3aKOHEI.

ArperatHple cocTosiHus BemiectBa. DaszoBble mepexoxabl. lIpeoOGpazoBanme sHeprum B (ha3oBBIX
nepexonax. HacellieHHbIe M HEHaCBILIEHHBIE Mapbl. BiaxHocTs Bo3gyxa. Mognenbs cTpoeHus
xuakocren. Ilogepxnocmnoe namsadicenue. Mozaeib CTpoeHUs TBEPABIX Tell. Mexanuueckue ceolicmea
meepowvix meil.

Buytpennss sueprusa. PaGora u Terionepenaya Kak crocoObl M3MEHEHHs] BHYTPEHHEW SHEPTHUU.
[TepBrIit 3aK0H TEpMOAMHAMUKH. ATMa0aTHBIN mpolriecc. Bmopotui 3akon mepmMoOUuHaAMUKU.

[IpeoOpazoBanus sHeprun B TemioBbix MammHax. KIIJ TtemmoBoit mammubl. [{ukn Kapho.
DKOJOTHYECKHE MPOOIEMbI TETNIOIHEPTETUKH.

OcHoBbI JIEKTPOAMHAMUKH

[Ipeamer w 3agaum DJIEKTPOAUHAMUKH. OJIEKTPUUYECKOE B3aUMOICHCTBHE. 3aKOH COXpaHEHUs
aneKTpuyeckoro 3apsaa. 3akoH Kymnona. HanpsbkeHHOCTh M MOTEHIMAN 3JEKTPOCTATHUECKOTO MOJIS.
[IpuHiMn cynepno3unuu  3JEKTpUyYecKkux mnoJjied. Pa3zHocte mnoreHnumanoB. I[IpoBogHuku U
JTUAJIEKTPUKA B DIIEKTPOCTATUYECKOM TMoOJie. JeKTpudeckas eMKocTb. KonaeHcaTop. OHeprus
3JIEKTPUYECKOTO MOJIA.

[TocTostHubIN 2nekTpuueckuii Tok. OnektpoaBmwxkymas cuna (3C). 3akon Oma misa MTOJTHOM
ANEKTPUYECKON Ienu. DIEeKTPUUYECKHI TOK B MeTasllax, JJEKTPOIUTAX, MOTYIPOBOJHUKAX, ra3ax U
Bakyyme. [Inasma. Dnexmponus. IlonynpoBogHukoBbie puOopsl. Ceepxnposooumocme.

MarnutHoe mnosie. Bexktop MarHuTHONM WMHAYKOWH. [IpMHOWN Cynepno3suIMy MarHWUTHBIX IIOJEH.
MarsuTtHoe 1ojie IMPOBOJHUKA C TOKOM. JIeCTBME MAarHUTHOIO IIOJS HA IPOBOJHHUK C TOKOM M
JOBUKYLTYIOCS 3apskeHHYHo yactully. Cuna Amnepa u cuna Jlopenna.

[loToxk BekTOpa MAarHWUTHOM WHAYKUWW. SIBI€HME DIIEKTPOMAarHUTHOM HWHAYKIUHU. 3aKOH
NeKTpoMarHuTHOM uHAyKuuu. OJIC MHAyKIMM B JIBWXKYyIIUXCS NpoBoAHuKax. lIpaBuno JleHna.
SIBnenne caMOMHIYKIMHU. IHIyKTUBHOCTb. DHEPIHUsl 2JEKTPOMAarHUTHOTO NOJs. MarHUTHBIE CBOMCTBA
BEIIECTBA.



OnektpoMarHuTHeie  KoneOanms. KoneOatenbHblli  KOHTYp. CBOOOTHBIE  DJIEKTPOMArHUTHBIE
KonebaHusa. BbIHYXIEHHBIE SIEKTpOMarHUTHhIe KojeOaHus. Pe3onanc. IlepemeHHBIH  TOK.
Konzmencarop u karymka B Lemu NepeMeHHOTro Toka. IIpom3BojacTBo, mepenada u morpelieHue
AJIEKTPUUECKON PHEPTUU. DemeHmapHas meopus mpaucgopmamopa.

DneKTpoMarHuTHoe mnosie. BuxpeBoe anekTpuueckoe Moje. DJIeKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA
3JIEKTPOMATHUTHBIX BOJIH. JlMama3oHbl SJIEKTPOMArHUTHBIX M3JYYEHUH W UX MPAKTHUYECKOE
npuMmeHeHue. [[puHIUITBI paIMOCBA3U U TEIEBUACHUS.

['eomerpuueckas onrtuka. [IpsMonuHeiiHOe pacpoCTpaHEHUE CBETa B OJHOPOJHOMN cpeje. 3aKOHbI
OTpaKeHHS U IpesnomiieHus cBeta. [lomHoe BHyTpeHHee oTpakenue. OnTuyeckue npruOopsl.

Bonnossie cBoiicTBa cBeta. CkopocTh cBera. Mutepdepenuus cera. Korepentnocts. dudpakius
ceera. [lomspusanus cBera. [lucmepcust cBera. [IpakTHyeckoe NpPUMEHEHHE 3JIEKTPOMArHUTHBIX
W3JTyYCHH.

OcHoOBBI cIeUAJIbLHOMH TECOPUHU OTHOCUTEJIBHOCTH

NHBapnaHTHOCT, MOAYNSI CKOPOCTH CBeTa B BakyyMme. [IpHHIMI OTHOCHUTENBbHOCTH JDWHIITEWHA.
IIpocmpancmeo u epems 6 cneyuanvbHol meopuu OMHOCUMENbHOCMU. DHepeUus U UMNYIbC C80000HO
yacmuywl. CBsI3b MacChl M SHEPTUN CBOOOAHOMN YaCTUIbI. DHEPTHUsI TOKOSI.

KBanToBas puzuka. ®u3uka aroMa 4 AaTOMHOI0 i/Apa
[IpenmMer 1 3a1a4u KBaHTOBOM (PU3MKHU.
TennoBoe nznyuenue. Pacnipenenenue s3Hepruu B CEKTpe aOCOIOTHO YEPHOTO TeNa.

I'mnote3a M. [Inanka o kBantax. ®oroaddext. Ombitel A.I'. CroneroBa, 3akoHbl GoTOdPdekTa.
VYpasHenue A. DiiHmTeliHa A GoTtosddexra.

®otoH. Onvimur 11.H. Jlebeoesa u C.H. Basunosa. I'nniore3a JI. ne Bpoitnst 0 BOJHOBBIX CBONCTBax
gactull. KopryckymsipHO-BOIIHOBOW — nyanm3M. Jugpaxyus snekmponos.  JlaBneHuWe  CBeETa.
CooTtHotieHue HeonpeneneHHocTei [elizenoepra.

Mopnenun crpoenusi aroma. OObSCHEHHE JIMHEHYATOrO CIIEKTpa BOJOpPOJAa Ha OCHOBE KBAHTOBBIX
noctynaroB H. bopa. CrioHTaHHOE 1 BBIHYX/IEHHOE U3JIy4€HHE CBETA.

CocraB u cTpoeHue aToMHOro siipa. M3oronsl. Snepubie cuibl. JleheKkT Macchl U SHEPTUs CBSA3U Apa.

3aKOH paAMOAaKTUBHOIO pacnaja. SlnepHele peakluu, peakuy JeJeHns U cuHTe3a. LlenHas peaknus
neneHus saep. AnepHas sHepretuka. TepMosaepHbIA CHHTES.

DnemeHTapHbIe YacTUllbl. DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS. Y cKopumenu 21eMeHmapHbuiX Yacmuy.
Crtpoenne BcesieHHoi

[IpumMeHUMOCTh 3aKOHOB (PU3UKK AJii OOBSCHEHHS MPUPOABI KOCMHUYECKHX OO0BEeKTOB. ConHeuHas
cucTteMa. 3Be3/Ibl U UICTOYHHUKH UX 3Heprun. Knaccudukanus 3se3a. Opomronus CosHIa U 3BE3/1.

lNanaktuka. [Ipyrue ranaktuku. [IpoctpancTBeHHO-BpeMeHHbIE MaciITaObl Hab01aeMoi BeenenHoi.
IIpencraBnenue o6 3Bomtonnu Beenennolt. Temuas mamepus u memuas snepusi.



IIpumepHbIii epeYeHb NPAKTHYECKHX U JIA00PATOPHBIX padoT (Ha BHIOOP yuuTEJIs)

I[IpsiMble n3MepeHus:

HU3MCPCHHC MT'HOBCHHOM CKOpOCTH C HCIIOJIB30BAHUEM CCKYHAOMEpPA HWIM KOMIIBIOTEpa C

JaTdHuKaMu,

BECOB;

CpaBHEHHE Macc (II0 B3aUMOJICHCTBHIO);

U3MEPEHHUE CUIT B MEXAHUKE;

U3MEpEeHUE TeMIepaTyphl JKUAKOCTHBIMU U HU(PPOBBIMU TEPMOMETPAMH;

OLICHKA CHUJI B3aUMOJEUCTBUS MOJIEKY] (METOJIOM OTpPbIBA Kallelb);

U3MEpEHNE TEPMOIMHAMUYECKUX TapaMeTPOB ras3a;

n3mepenue JJ[C ucTouHMKa TOKa;

U3MEPEHUE CUJIbl B3aUMOAEHUCTBUS KAaTYIIKM C TOKOM M MarHMTa MOMOLIbK 3JIEKTPOHHBIX

ornpezeneHue nepruoaa oOpaiieHus JBOMHBIX 3Be3]] (IeYaTHbIE MAaTEPUAIIbI).

KocBeHnHnble u3mepenmusi:

U3MEPEHUE YCKOPEHMUS;

U3MEpEeHNe YCKOPEHUs CBOOOHOTO MaCHHUS;

ONIPEEIICHUE SHEPTUU U UMITYJIbCA II0 TOPMO3HOMY IYTH;

M3MEPEHUE YAEIbHOW TEIUIOTHI IIJIABJICHUS JIbJA;

W3MEPEHHE  HANPSHKEHHOCTH  BUXPEBOTO  AJICKTPUYECKOTO ToJig (mpu  HaOMIOACHUHU

3JIEKTPOMArHUTHON WHIYKIIUN );

U3MEpPEHUE BHYTPEHHETO CONPOTUBIIEHNS NCTOYHUKA TOKA;
OIpeEeIICHUE TIOKAa3aTells IPETOMIIEHUS CPEJIBI;

u3MepeHue (pOKyCHOTO pacCTOSIHUS COOMPAIOLIEeH U pacCenBaIOLIECH JTMH3;

OIIpEICIICHUE ITINHBI CBETOBOM BOJIHBI;

olpesielieHne MMITyJbCca M SHEprMHM YacTUIbl NpU JBWKEHMM B MarHUTHOM mone (1o

¢dororpadusam).

HaoOronenue siBJIeHM:

Ha6J'IIO,I[eHI/Ie MEXaHHYECKUX SBJICHUH B HHCPHOUAJIBHBIX W HCUHCPHUAIIBHBIX CHUCTEMAX

oTCUcCTa,

HaOII0/IeHUE BBIHYKIECHHBIX KOJIEOaHUI 1 pE30HAHCA;

HaOmoaeHue auddysuu;

HAOJTI0ICHUE SBJICHHSI SJICKTPOMArHUTHOW HH/TyKITUH;

HaOJTI0/ICHUE BOJTHOBBIX CBOMCTB CBeTa: MU pakius, HHTepEePEHITHS, TOSPU3ALINS
HaOJIOJICHUE CIIEKTPOB;

BeuepHue HaOmoaeHus 3Be3/1, JIYHBI U TUTaHeT B TENECKOM HIIM OMHOKIIb.

HccaenoBanug:

HCCIICOOBAHUEC PABHOYCKOPECHHOTO ABMIXXCHUSA C HMCIIOJIB30BAHUEM JJICKTPOHHOI'O CEKyHIAOMEpPA

HJIM KOMITIBIOTCPA C JATUUKAMU;

HNCCICI0OBAaHUC ABHMXKCHUA TCIIA, 6p0H_IeHHOT0 TOPHU30HTAJIBHO,



—  HCCJE0BAaHUE LIEHTPAIBHOIO yapa;

—  HCCJIeI0BaHUE KaueHUs [MIMHIPA M0 HAKIOHHOH IIIOCKOCTH;

—  HCCIeI0BaHUE IBKEHHUS OpOYHOBCKOHM yacTuiibl (1o Tpekam lleppena);

—  HCCJEI0BAaHUE H30IPOIECCOB;

—  HCCJeI0BaHNE H30XOPHOT'0 MpoIiecca U OLleHKa abCOIOTHOTO HYIIS;

—  MCCJEe0BAHUE OCTBHIBAHUS BObI;

—  MCClIEe0BAaHUE 3aBUCUMOCTH HaNpsDKEHUs Ha MOJIF0CaX UCTOYHMKA TOKA OT CHJIBI TOKA B LIENH;

—  MCCJE0BAaHUE 3aBUCUMOCTH CHJIbI TOKA Yepe3 JIAMIIOUKY OT HAapsKEHUs Ha Hel;

—  MCCle0BaHUE HArpeBaHUs BOJbl HarpeBaTesieM HeOOIbIION MOIIIHOCTH;

—  HCCJIEI0BAHUE SIBICHUS 3JCKTPOMArHUTHOW WHAYKIUH;

—  HCCJEI0BAaHUE 3aBUCHMOCTH yTJIa IPEIOMIICHUS OT YyIiia MaJeHHUs;

—  HCCJEI0BAaHNE 3aBUCUMOCTH PACCTOSHUS OT JIMH3BI 10 U300paKeHHsI, OT PACCTOSHHS OT JIMH3bBI
710 TIPEAMETa;

—  HCCJE0OBaHUE CIIEKTPa BOAOPOAA;

—  HCCJe0BaHUE IBUKEHUS JBOMHBIX 3Be3]] (110 EYaTHBIM MaTepuaiam).

IIpoBepka runore3 (B TOM YUCIIe UMEIOTCS HEBEPHBIE):

— TpU JIBWKCHUU OpyCKa IO HAKJIOHHOW IUIOCKOCTH BpEMs IEPEMEIICHHS Ha ONPEICICHHOES
paccrosinus TeM Oouibliie, ueM Oosblle Macca Opycka,

—  TIpU JIBWXXCHUU OpYCKa 10 HAKJIIOHHOH IJIOCKOCTH CKOPOCTH MPSMO MPONOPIIMOHATIbHA ITYTH;

—  TIpU 3aTyXaHUU KoJeOaHHI aMIUIUTyAa 0OpaTHO MPOIOPIIHOHAIEHA BPEMEHH;

—  KBaJpaT CPeAHEro MepeMeNICHHs] OPOYHOBCKOW YACTHUIIBI MPSMO IPOMOPIIMOHATICH BPEMCHH
HaOmoeHus (o Tpekam [leppena);

—  CKOPOCTB OCTBHIBaHHSI BOJIbI TMHCHHO 3aBUCUT OT BPEMECHH OCTHIBAHUS;

—  HamNpsDKEHUE TIPH TIOCIICIOBATEIILHOM BKIFOUSCHUH JIAMIIOYKH W PE3UCTOpPA HE PaBHO CyMMeE
HaMpsDKEHUN Ha JIAaMITOUKe U PE3UCTOPE;

—  yroJl IpeIoMIICHUS IPSIMO TIPOMOPIIMOHATIEH YTy MaIeHUs;

—  TIpH IJIOTHOM CIIO’KEHUU JIBYX JIUH3 ONTHYECKUE CHIIBI CKJIA IbIBAIOTCS;

KoncTpynpoBanue TeXHH4eCKHX YCTPOMCTB:

—  KOHCTPYMPOBAHHME HAKJIOHHOW IMIOCKOCTH ¢ 3amaHHbiM KIT/I;

—  KOHCTPYMPOBAHME PHIYAKHBIX BECOB;

—  KOHCTPYMpPOBaHHE HAKJIOHHON IUIOCKOCTH, IO KOTOPOW OpYCOK MABIDKETCS C 3a/laHHBIM
YCKOpPEHUEM;

—  KOHCTPYMPOBAHHE JIEKTPOABUTATEIS;

—  KOHCTPYHpPOBaHHE TpaHCPopMaTopa;

—  KOHCTPYHpPOBaHHUE MOJIEJIN TEJIECKOIa WIM MUKPOCKOTIA.



IloypouHo - TeMaTH4YeCKOe MJIAHNPOBaHHE
10 kaacc (1704, 54 B Hexe10)

TeMaruueckoe Conepskanue Kypca Bu nesTensHOCTH yaanuxcs
IUTAHUPOBAHKE
BBenenne. ®u3nKa U eCTECTBEHHO-HAYYHBIH MeTO/] MO3HAHUS NPUPOALI (2u)
dusuka u | Gusuka — ¢QyHmamentaipHas Hayka 0 | OOBSICHATH Ha KOHKPETHBIX MPUMEpPaxX pojib U MECTO (PU3UKU B (POPMUPOBAHUH
eCTECTBECHHO - | mpUpoIeE. HaquBIﬁ METOJ IIO3HAHUSA MUpA. COBpeMeHHOﬁ HaquOﬁ KapTI/IHbl MI/Ipa, B paBBHTI/II/I COBpeMeHHLIX TCXHUKHU U
Hay4HbIi weton | B3aumocBssh Mexay (bushkoii u apyrimu | TEXHOJOTHE, B IPAKTHHECKOH JICATENBHOCTH JIO/IEH. )
JleMOHCTpHpOBAaTh Ha MPUMEpax B3aMMOCBS3b MEXAY (U3UKOH M IPYTUMHU
MO3HaHWS  MPUPOJBI | ECTECTBEHHBIMH HayKaMu. MeTo/ bl HAy4HOTO
5 . | eCTeCTBCHHBIMHU HAyKaMH.
(29) HCCIENOBaHHA (usmrIeciux ABIICHHIH. Bocnpon3BoauTe cxeMy HaydyHOIO II03HAHUS, IPUBOAUTH IIPUMEPHI €€
HOFpeI_HHOCTI/I I/I3MCpCHI/II/I (1)I/I3I/I‘-I€CKI/IX HCIOJL30BAHMSL.
BEIMYMH. MojenupoBanue  sBJI€HMH W | J[aBaTh ONpeleleHde W pPaclo3HaBaTh MOHATHSA: MOJENb, HayuyHas THMIOTE3a,

MPOIIECCOB MPHUPOJBL. 3aKOHOMEPHOCTh H
CIIy4aifHOCTb.
¢duszmveckoro 3akoHa. Ou3nvecKue TEOPUH U
Porp u MectO

COBPEMEHHOM

['paHuibl  TPUMEHUMOCTH
INPUHIUI  COOTBETCTBHS.
¢u3ukn B (HOPMHUPOBAHUU
Hay4HOH KapTHHBI MHUpA, B MPaKTUYECKOH
IEATENbHOCTU JIoJeH. Du3suka u Kyibmypa.

¢usnyeckas BeIMuUMHA, (U3NYECKOE SBICHUE, HAyuHBIH (akrt, (uzmueckuii
3aKOH, (U3MYecKas TEOpHs, MPUHIMUI CcOOTBETCTBUA. (OOOCHOBHIBATH
HE00XO0AUMOCTb UCIOJIB30BAHUS MOJETEH sl onucaHus GU3NYECKUX SBICHUN
u mporueccoB. [IpuBOAWTE TpPUMEpPHl KOHKPETHBIX SIBICHWH, MPOIECCOB U
Mojienelt 171t uX onucanus. [IpuBoauTh mpuMepbl PU3NYECKUX BEIUYHH.
dopmynmupoBaTh buzngeckne 3aKOHBI. Yka3bIBaTh TpaHHIIBI
MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB.

[IpuBoAMTH TPUMEpPHI HCIONB30BAHHS (PH3MUECKUX 3HAHWH B IHKUBOIHCH,
apXUTEKType, JEKOPAaTUBHO-TIPUKIAJAHOM HMCKYCCTBE, MY3bIKE, CIIOpTE.
Oco3HaBaTh IIEHHOCTh HAYYHOTO TIO3HAHUS MUPA IUIsl 4eJI0BEYECTBA B IIEJIOM H
JUI KaXJO0TO YeJOBEKa OTNENbHO, BaXKHOCTh OBIAJECHUS METOJOM HAy4HOTO

MMO3HaHUA OJId  JOCTHIKCHUA  YCIIEXa B JIFO00M BUJIEC HpaKTI/I'-IeCKOI\/’I
JACATCIIBHOCTHU
I'oToBUTH npe3cHTaun n COO6HIGHI/I${ 1o HU3YUCHHBIM TEMaM

(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B yUEOHHKE).

Mexanuka (69u)




Kunematuka (15 u)

MexaHnueckoe JIBUKECHHUE. Cucremsl
oTcuéra. CkansipHble u BEKTOPHBIE
¢usnyeckue  BeMMUMHBL. ~ MarepuanbHas

touka. [loctynarenbHoe IBHIKEHHE.
Tpaekropus, yTh, nepeMenieHue,
KOOpJMHAaTa, MOMEHT BPEMEHH, MPOMEKYTOK
BpPEMEHH.

3aKOH OTHOCHUTEIIbHOCTH JBHXKXCHUA.

PaBHOMEpHOE MNPSAMONMHENHOE JIBUXKCHHE.

CKOpOCTh pPaBHOMEPHOTO MPSIMOJIUHEHHOTO
JIBUKEHUS.
YpaBHeHue PaBHOMEPHOTO JIBU>KEHUS.

I'pacduiku paBHOMEPHOTO IBUKEHUSI.

Crooicenue ckopocmet.

HepasHomepHoe TIBUKCHHE. Cpennsist
CKOPOCTb.

MrHoBeHHas CKOPOCTb. VYckopenue.
PaBHOyCKOpEHHOE IBHKEHHE.

Abcontommo meépooe meino.
Ilocmynamenvroe u epawjamenvHoe
ogudiceHue abCoNOmMHO  meepoo2o  meida.

Yenosasa CKopocmb, uYacmoma U nepuoc)

obpaujenus.

JIaGopaTopHble pabOTHI:
1. W3ydeHue nBUKEHUS TeJa IO
OKPY’KHOCTH.

JlaBatb OIIpEeICIICHUS MMOHSTHM: MEXaHUYECKOE JBHIKCHHUE,
MOCTYNATENIbHOE  JBH)KCHUE, PABHOMEPHOE [JBHXKEHUE, HEPABHOMEPHOE
JIB)KEHUE, PABHOYCKOPEHHOE JBWKCHHE, JABWKEHHE II0 OKPY)XHOCTH C
IOCTOSHHOM ~ CKOpPOCTBIO,  CHCTEMAa OTCYETa,  MaTepuajbHas  TOYKA,
TpPaeKTOpHs, MyTb, NepeMelleHue, KOOpJuHaTa, MOMEHT BpPEMEHHU,
MIPOMEKYTOK BPEMEHH, CKOPOCTh PABHOMEPHOTO JBH>KEHUS, CPEIIHSISI CKOPOCTb,
MTHOBEHHAs CKOPOCTh, YCKOPEHUE, IEHTPOCTPEMUTEIIBHOE YCKOPEHHUE.
Pacmno3HaBaTh B KOHKPETHBIX CHUTYaIUsAX, HAOJIOMATh SBJICHUS: MEXaHUUYECKOE
JIBIDKCHHE, MOCTYIATENIbHOE JIBIDKCHUE, paBHOMEPHOE JIBIDKEHHE,
HEPaBHOMEPHOE JBWKCHHE, PABHOYCKOPEHHOE JIBUKEHHUE, [BH)KEHUE IO
OKPY’KHOCTH C IIOCTOSSHHOM  CKOpPOCThIO. BocCnpou3BoIWUTh  SIBICHUS:
MEXAaHUYECKOE  JBHKCHUE, PABHOMEPHOE  JIBMIKCHHE, HEPABHOMEPHOE
JNBUKEHHUE, DPaBHOYCKOPEHHOE JBUKEHHUE, JBW)KEHHUE II0 OKPYXHOCTU C
MOCTOSSHHOM CKOPOCTBIO JIJ11 KOHKPETHBIX TEJL.

3anaBaTh CUCTEMY OTCUETA JIJIsl OMMCAHUS JBUKEHUSI KOHKPETHOIO Tea.
Pacno3znaBarh cuTyannu, B KOTOPBIX TEJIO MOXHO CUHMTaTh
MaTepuaabHON TOYKOM.

OrnuceIBaTh TPACKTOPHH JIBHXKCHHS TEIl, BOCIIPOU3BOANUTH JIBHYKCHHUE U
MPUBOJUTH IPUMEPHI TEN, UMEIOIINX 3aJaHHYIO TPACKTOPHUIO IBUKEHHUS.
HaxoauTh B KOHKPETHBIX CUTYAIUSAX 3HAYEHUS CKAIAPHBIX (PU3NUECKUX
BEJIMYMH: MOMEHT BPEMEHH, IPOMEKYTOK BPEMEHH, KOOPJAUHATA, TYTh,
CpEeOHsIs CKOPOCTb.

HaxomuTh MOAynb M TPOEKIUHU BEKTOPHBIX BEIUYHH, 8bINOJHAMb OCUCMBUs.
VMHONCEHUS HA YUCTIO, CITIOKEHUS, 8blUUMAHUS BEKTOPHBIX BEJIUYUH.

HaxoauTte B KOHKPETHBIX CHUTYyalMSIX HAIPaBJIEHHE, MOAYJIb W IPOEKIUU
BEKTOPHBIX (U3MYECKUX BEJIMYMH: TMEPEeMEIIeHHUEe, CKOPOCTh PaBHOMEPHOTO
JBU)KEHUS, MIHOBEHHAas CKOpPOCTb, YCKOPEHHE, LEHTPOCTPEMHUTEIBLHOE
YCKOpEHHE.

[IpumeHATh 3HAaHUSA O JACUCTBUSAX C BEKTOpPAMH, ITOJYYEHHbIE HA YpOKax
anreopsl.

Ckraovigams u @bl4UMAmMs 8eKMOpvl nepemeujeruti u ckopocmell. Boisgnsamo
yCmouuugvie NOBMOPAIOWUECS CEA3U MeHCOY GeIUUUHAMU, ONUCHLBAIOWUMU
Mexanuyeckoe 08UMNCEHUE.

Ucnonvzoeamev  paziuunvie  1eKMPOHHblE  pPecypcbl 0N NOCMPOEHUs.
IKCNEPUMEHMANILHBIX 2PahuKos u ux oopabomxu. Ycmanasiueams Guuieckull




2. H3yuenue osudicenuss mend, OpouleHHO20

20PU3OHMANBHO.

3. H3mepenue menoseHHOU CKOpOCMU C

UCNONb308AHUEM CEKYHOOMEPA UNU

KOMNbIOMepPa ¢ OAmyuKamu.

4. U3meperue ycKopeHus.

Hccneoosanus:

1. Hccneoosarnue pasnoyckopenHoco

OBUIICEHUSL C UCNONb30BAHUEM IILEKMPOHHOZO

ceKyHOoMepa U Uiy KOMNvlomepa ¢

oamuuxamu. I[Iposepka eunomes:

1. Ilpu 0suoicenuu Opycka no HaKIOHHOU
NIOCKOCMU 8peMsi nepeMeujeHus Ha
onpeoeneHHoe paccmosiHusi mem Oovue,
uem bonvbule macca bpycka.

2. Ilpu osudiceHuu 6pycka no HaKIOHHOLU
NIOCKOCMU CKOPOCHb NPSAMO
NPONOPYUOHANLHA NYMU.

cMbIC KO3 puyuenmos nponopyuoHaIbHOCMU 6 BblAGIEHHbIX CB8A35X, 8
pesyivmame - NOIY4aAmMb HOBble U3UUECKUE BETUYUHDI.

Pabomamuw 6 nape, epynne npu vinonneHuy uccie008amenbCkux 3a0aHui.
Oyenusams peanbHOCMb 3HAYEHUU NOTYYEHHbIX QuzuyecKux eauyun. Biademo
cnocobamu  ONUCAHUSL  OBUICEHUA: KOOPOUHAMHBIM, BEKMOPHbIM.
3anuceIBaTh YpaBHEHUS PAaBHOMEPHOTO M PAaBHOYCKOPEHHOTO MEXaHWYECKOTO
neukeHus. CoCTaBlATh YpaBHEHHs] PABHOMEPHOIO M PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO JBM)KEHUS B KOHKPETHBIX cuUTyauusix. Ompenensite 1o
ypaBHEHHUSAM IMapameTphl JBWKEHUs. [IpUMeHATh 3HaHHS O MOCTPOCHUU U
YTEHUHU TPAPHUKOB 3aBHCUMOCTH MEXIY BEIMYMHAMH, MOTYYEHHBIC Ha YPOKax
anredpel. CTpouTh rpaduk 3aBUCUMOCTH KOOPAMHATHI MaTepUATbHONH TOUYKH OT
BpeMeHHU ABIDKeHHs. OnpenensTs Mo rpaduKy 3aBHCUMOCTH KOOPIUHATHI OT
BPEMEHH XapaKTep MEXaHWYEeCKOro JBWKCHHs, HAYalbHYI0 KOOPAMUHATY,
KOOp/JMHATY B YyKa3aHHBII MOMEHT BpPEMEHH, W3MEHEHHE KOOPIMHATHI 3a
HEKOTOPBI MPOMEXKYTOK BPEMEHH, MPOEKIHI0 CKOPOCTU (A1 PaBHOMEPHOIO
npsMOJIMHENHOrO  JBMKeHMs). Onpenensitb 1o TpapuKy 3aBUCUMOCTH
MPOEKIIMH CKOPOCTH OT BpPEMEHH XapaKTep MEXaHWYECKOro JBUKCHHS,
MPOEKIIUI0  HAYaJIbHOW  CKOPOCTH, TPOCKIHI0 YCKOPEHHUs, H3MEHEHUE
KoopauHaThl. Onpenenars no rpapuKy 3aBUCUMOCTH NMPOEKLUU YCKOPEHHS OT
BPEMEHU XapaKTep MEXaHHMUECKOTO TBMKECHUS, H3MEHEHHUE TIPOCKIINN CKOPOCTH
3a OIpeIeNIeHHbIH IPOMEXYTOK BPEMEHH.

JlaBaTh ompejeseHus MOHITHH: a0COMIOTHO TBEPAOE TEINO, IMOCTYMATeIbHOE U
BpalaTeIbHOe JIBKEHHE aOCONIIOTHO TBEpAoro Tena. Pacmo3HaBaTh B
KOHKPETHBIX CHTYallUsX, BOCIPOW3BOJUTH W HAOIIOAATh TOCTyMaTelbHOE M
BpalaTeabHOe JABWKEHHMs TBepaoro tena. IlpumeHsTs Mozaenb aOCOIIOTHO
TBEPJOTO TeNa JUI ONMHCAHUS IBMKEHHS Tel. HaxomuTh 3HaueHHs YIIOBOH U
JUHENHONW CKOpPOCTH, YacTOThl M TIepuoja oOpalleHuss B KOHKPETHBIX
CUTYyalHsX.

Onpedensmov napamempwvi 08udiceHus Hebechvix mei. Haxooums neobxooumyro
0151 OaHHBIX pacuémos uugopmayuro 6 Humepneme. Cmpoumsv 2paghux
3Q68UCUMOCU NPOEKYUU U MOOYJISL nepemeujetusl, CKOpoCmu MamepuaibHol
mouku om epemeHu Osudxcenus. Cmpoums cpaguk 3aeucumocmu nymu u
KOOpOUHAMbL MAMEPUAIbHOU MOYKU OM 8PEMEHU OBUNCEHUS.

Onpedenamos no 2pagpuky 3a8UCUMOCMU KOOPOUHAMbL OM BPEeMEeHU XapaKmep
MEXAHUYUECKO20  OBUJICEHUS, HA4anbHyl0  KOOpOUHAmy, KOOpPOUHAmy 6




VKA3AHHBIIL  MOMEHM 6DeMeHU, U3BMEeHeHUe KOOPOUHAMbl 3d HEeKOMOpblil
NPOMENCYMOK — 8peMeHlU,  Npoekyuro  ckopocmu (04 pAGHOMEPHO20
NPAMONIUHEUH020 OBUNCEHUSL), CPEOHION CKOPOCMb, MOOYIb MAKCUMANTbHOU
MeHo8eHnHOU ckopocmu. Onpedensimb no 2paguxy 3a8UCUMOCMU NPOEKYUU
nepemewjenuss om 6peMeHU XapaKmep MeXaHU4ecKo20 OBUICEHUS, NPOEeKYUio
ckopocmu (07151  PABHOMEPHO20 NPAMONUHEUHO20 OBUNCEHUS] OBUNCEHUS),
usmeneHue koopounamoel. Onpedenimv no 2paguxy 3a6UCUMOCIU NPOEKYUl
CKOpOCMU Om B8pPeMeHU XapaKkmep MeXaHUudecko2o OBUNCEHUS, NPOeKYUIO
HAYanbHOU  CKOPOCMU, NPOEKYUro YCKOpeHusl, NpOoeKyuro nepemeujetus,
usMeHenue KoopouHamsl, npoudenuvii nyms. Onpedenimv no 2paguxy
3a6UCUMOCU NPOEKYUU YCKOPEHUS. OM BPEMEHU XapaKmep MeXaHUuecKo2o
08UIICEHUsl, U3MEHEHUe NPOEeKYUU CKOPOCMU, U3MeHeHUue MOOYIsA CKOPOCMU 3d
onpeoeneHtblll NPOMEdNCYMoK epemenu. Pa3nnyate TyTh W TEpEeMEIICHHUE,
MT'HOBEHHYIO M CPEIHIOI0 CKOPOCTH. M3MepsTh 3HAUCHUS IepEMEICHUS, ITyTH,
KOOPJIMHATHI, BPEMCHH JIBH)KCHUS,, MTHOBEHHON CKOPOCTH, CPEIHEH CKOPOCTH,
YCKOpPEHUSI, BPEMCHU JBUKCHHUS.

PaGortath B mape mpu BBHINOJIHEHUHM JIA0OPATOPHBIX pabOT M MPAKTUYECKUX
3a/IaHUM.

[IpuMeHsITh MOJENU «MaTepHalibHas TOUYKa», «PAaBHOMEPHOE MPSMOIMHEHHOE
JBUKCHHUE», «PABHOYCKOPCHHOE JIBIDKEHHWE» JUISI ONWCAHHUS JIBYDKCHUS
peaNIbHBIX TeJ, Ui OMHCaHUs 00BEKTOB, H3y4aeMbIX B Kypce OMOJIOTHH.

3aKOHBI TUHAMUAKHU
Herotona (10u)

SBnenue nnepnuu. Macca u cuia.
NHepuyanpHble CUCTEMBI OTCUETA.
B3aumoneiictue Tein. CnoxeHue cui.
[IepBe1it, BTOpO# U TpeTnii 3akoHbl HproTOHA.
Tpunyun

omuocumenvrHocmu I anunes.
T'eoyenmpuueckas u  2eruoyeHmpuiecKkas

cucmemvl omcuéma

JaBate omnpeneneHus MOHSATHN: WHEpPUMS, HWHEPTHOCTb, Macca, CHIIA,
paBHOJEHCTBYIOLIAS cuia, WHepUuaIbHas cucrema oTcuéra,
HeUHepYUanIvbHas cucmema Omc4éma, 2eo0yeHmpuyeckas u 2eIuoyeHmpuieckas
cucmembl omcuéma.

Pacnio3naBate, HaOmoOAaTh sBJICHWE WHEPIUU. [IpUBOIUTH TPUMEPHI €TO
MPOSIBJICHUSI B KOHKPETHBIX CUTYalIUSIX.

OOBACHATD MEXaHWYECKHUE SIBJICHHS B WHEPHHUAIBHBIX U HEUHEPYUATbHBIX
CHUCTEMax OTCUETA.

BreimensaTe nedicTBUS TeNn Ipyr Ha Jpyra W XapakTepU30BaTh HMX CHIIAMHU.
[IpuMeHATh 3HAHMS O ACHCTBUAX HAJl BEKTOpPaMH, MOJIyYEHHBbIE Ha YpOKax
anreOpsl.  OmpenensTh PaBHOACHCTBYIONIYIO CHIY JBYX U Oojnee CHIL
Onpedenamos pasHoOelcmsyowyto cuLy sKkcnepumermanvio. GopMynupoBaTh
MEPBbIA, BTOPOW U TpeTHUil 3aKOHBI HbI0TOHA, YCIIOBUS MX MPUMEHUMOCTH.
Buisigname ycmouiuusvie noSMopaowuecs Ceéa3u mMexcoy YCKopenuem mena u




delicmeyowell Ha He20 CUlOU. Ycmaumasnueamsv — QuU3UYECKUll  CMbICT
K0d(huyuenma NPONOPYUOHATLHOCMU 6  BbIAGIEHHOU C6A3U  (8eNUUUHA
obpamuas macce mena).

Ycemanasnusamov mpemuii 3axon Hviomona skcnepumenmanvuo. IlpumeHsTH
MEepBbIA, BTOPOM M TpeTwil 3akoHbl HbIOTOHA TIpU pElICHUH pPACUETHBIX M
9KCNEPUMEHMANbHBIX 3aa4.

060cHOBbIBAMb BO3MONCHOCNL NPUMEHEHUSI 8MOPO20 U MPemvbe20 3aKOHO8
Hviomona 6 ceoyenmpuueckoii cucmeme omcuéma. Haxooums 6 numepamype
u 6 Unmepneme ungopmayuio, noomeepicoarowyro paujeHue 3emiu.
Dopmynuposamv npunyun omuocumenvHocmu I anunes.

Cuiel

(16u)

B

MCEXaHUKE

3aKkoH BCEMUPHOIO TATOTEHUS.
I'paBuTanmonHas HOCTOSTHHASI. Cuia
TSKECTH.

Cuna msaxcecmu Ha Opyeux NIAHEMAax.

Hepeaﬂ Kocmudeckas CKopocmeb. ﬂguofceﬂue

Hebecublx men u cnymuukog. Bec u
HeBecoMmocThb. Cuitbl ynpyroctu. 3akoH ['yka.
Cunel TpeHus.

JlabopaTopHbie paOOThI:

1. Uzmepenue KECTKOCTU MPYKHUHBIL.

2. U3mepenme  kodpduumeHTa  TpeHHS
CKOJIb)KEHUS.

3. CpasHenue macc (no 83aumooeticmauro).

RS

. H3mepeHue CUJl 8 MEXAHUKE.

[lepeuncisTh BUABI B3aMMOJCHCTBHSI TeNl M BHUIBI CHJI B MexaHuke. [laBath
OTIpe/IcTICHUE TOHSATHI: CHJIa TSHKECTH, CHJIa YIPYTOCTH, CWJIa TPCHHS, BEC,
HEBECOMOCTh, nepecpy3Kd, nepeas KOCMuueckas ckopocms. DopMynupoBaTh
3aKOH BCEMHPHOTO TSATOTCHHS M YCJIIOBHS €ro MPUMEHHUMOCTH.

Haxomute B nwureparype u B MHTepHere WHPOpPMANUIO 00 OTKPBITHH
HeroroHom 3aKOHa BCEMHUPHOTO TATOTCHUS, ungopmayuio,
NO360NAIOUYIO PACKPLIMb JIOCUKY HAYYHO20 NO3HAHUSL NPU OMKPLIMUU 3AKOHA
BCEMUPHO2O MALOMEHUS.

[TpuMeHsTh 3aKOH BCEMHPHOTO TSATOTEHUS MPH PEIICHUH KOHKPETHBIX 3a/1a4.
Hmemv npedcmagnenue 06 uHepmHoll U epasumayuOHHOU macce: HA3bl8AMb UX
pasnuyue u cxoocmeo.

BbIUMCIIAT CHITy TSDKECTH B KOHKPETHBIX CHUTYAlMSX. Buluucismo cuiy
msidicecmu U YCKOpeHue c60000H020 NAOeHUs. Ha Opyeux nianemax. Boiuucisme
VCKOpeHUue c80000H020 NadeHuss HA paziuynelx wupomax. Haxooumv 6
aumepamype u 6 Unmepneme ungpopmayuro o napamempax niawem u Opyaux
HebecHblx mel. Bvluucisamo nepgyio Kocmuweckylo ckopocms. Hcnonvzosamb
3AKOHbI MeXAHUKU OJis1 00BACHEHUS OBUICEHUS. HeOeCHbIX mell.

BbIunciiaTe BeC Tel B KOHKPETHBIX CHTYyallUsaX. [lepeuuciiaTh CXOJACTBA U
pa3nuuus Beca M CHJIbI TSDKECTH. Pacro3HaBaTh M BOCIIPOU3BOIMTH COCTOSIHHS
TEJI, MPH KOTOPBIX BEC TeJla paBeH, OOJbIIE WM MEHBIIE W BOCIPOU3BOIAMTH
COCTOSIHUE CHJIBI TSDKECTH. Pacro3HaBaTh HEBECOMOCTH Tela.

Onpedensamo nepeepy3xy meia npu peutenuu 3aoaq. Haxooums ¢ rumepamype
u 6 Hnmepneme ungopmayuro 0 GIUAHUU HEBECOMOCMU U Nepezpy3KU Ha
opeanusm uenogekda. ' OTOBUTH MPE3CHTAIIMH U COOOIIECHUS O IMOBEICHUH TEIll B
YCJIOBHSX HEBECOMOCTH, O MOJIETAX YEJIOBEKA B KOCMOC, O JOCTH)KCHUSIX HaIlIeh




CTpaHbl B IMOATOTOBKE KOCMOHABTOB K TMOJETaM B YCIOBHUSIX HEBECOMOCTH.
Pacnio3naBath, BOCIIPOM3BOANUTH U HAOMIOAATh pa3iiMyHbIC BUIBI JeQOpMaluu
ten. ®opmynupoBaTh 3akoH ['yka, rpaHUIBI €r0 MPUMEHUMOCTH. Boruncnsates u
U3MEPSTh CHIYy YIPYTOCTH, >KECTKOCTh TPYXKHHBI, JHCECMKOCMb CUCTEMbl
npyacun. Hccneoosams  3a8ucumocms cuivbl ynpy2ocmu om  oegopmayui,
8bINOHAMb IKCNEPUMEHMATLHYIO NPOBEPKY 3aKkoHa I yka.

PacrioznaBath, BOCHpPOM3BOANTH, HAONIONATh SBICHUS CYXOTO TPEHUsS IOKOS,
CKOJIb)KCHUS, KadeHUs, SBJICHHUE COMPOTUBICHUS MpPHU JBUKCHUU Tela B
KHUJKOCTU WK ra3e. M3amepsTs u n300paxars rpaguuecku CUibl TPEHUs MOKOs,
CKOJIbKCHUS, KaueHHsl, >JKUJKOTO TPEHUS B KOHKPETHBIX CHTYyallHsIX.
Hcnonb3oBath (opmyny s BBIYUCICHUS CHIJIBI TPEHUS CKOJIbKEHUS IMpU
pelieHnn 3anad. Buiasname 59KCNEpUMEHMANbHO BeIUYUHbL, OM  KOMOPbLIX
3a6eucum Ccuiad mpeHusi CKoavdceHus. VI3MepsThb CHILy TSIKECTH, CHIIY
yIIPYrOCTH, BEC Tella, CHIIy TPEHUS, YIUIMHEHUE MpYXuHbL. Ompenenirs ¢
MOMOIIBI0 KOCBEHHBIX U3MEPEHUN KECTKOCTh NMPY>KUHBI, KOA(DDUIIMEHT TPeHUS
CKOJIbKEHUs1. PaboTaTh B mape mpu BHIMOJIHEHUH TPAKTUYCCKHUX 3a1aHUH.
Haxooums 6 numepamype u ¢ Hnmepreme unghopmayuro o nposieneHusx Cuivl
MpeHuss, cnocobax eé yMeHvbuleHUs U YBenudeHus, poau mpeHus 6 npupooe,
mexHuKe u Ovimy.

Ilpumenamo nonyuennvie 3HAHUA NPU pewleHUU 3a0a4 HA OOHOBPEMEHHOe
Oeticmeue Ha mejlo HeCKOAIbKUX CUL, HA OBUNCEHUE CUCTEMbL CEA3AHHBIX Mell.
Haxomute B nmuteparype u B VHTepHeTe MHPOpPMAIUIO O BKJIAJIE YYEHBIX B
pa3BUTHE MEXAaHUKU. ['OTOBUTH MpE3eHTAlMM U COOOLICHMS MO H3YYEHHBIM
TeMaM (BO3MOXHbBIE TEMbI IIPEJICTABICHBI B YUEOHUKE).

Buinonname 00NoHUMeENbHbIE uccreoosamenvckue  pabomol no
UBYUEHHbIM —meMam  (B03MOJCHble meMbl NpeocmasieHbl 6 YuyeOHUKe).
[TpuMeHsTh 3aKOHBI TMHAMUKY JIJISl ONMCAHUS TIOBEICHUS PEATbHBIX Tell.

3aKOHBI COXpaHCHUS
uMmmynsca (5 4)

Nmmnynsc Tenna. UMIysasc CUibl.
3aKOH COXpaHEHUs NMITYJIbCa.

PeaxTnBHOE ABIKEHIE.

JlaBaTh ompeneneHuss MNOHATUH: HUMITYJIBC MATEPUAIBHOM TOYKH, UMITYJIbC
CUJIBI, UMIIYJIbC CUCTEMBI TEJI, 3aMKHYTas CUCTEMA TEll, pEAaKTUBHOE JBUKCHUE,
peaxmueHas cua.

Pacnio3HaBaTh, BOCHpPOM3BOJAUTH, HAOMIONATh YOpPyrde U HEYIpyrue
CTOJIKHOBEHUS TEJI, PEAKTUBHOE IBUKECHHUE.

Haxonutb B KOHKPETHOM CUTYallMM 3HAYEHUS: UMITYJIbCa MAaTEpUAIbHON TOUYKH,
VMITyJIbCa CHJIBI.

DopMynMpoBaTh  3aKOH COXpAaHEHUs  HMIIYJIbCa, TPAaHHULBI  €ro




MIPUMEHUMOCTH.

CocTaBndTh ypaBHEHHs, OINMCHIBAIOIIME 3aKOH COXPAHEHHS HMIIyJIbCa B
KOHKpeTHOW cuTyauuu. HaxonnuTs, HCHONB3ys COCTaBIEHHOE YpaBHEHHE,
HEU3BECTHBIE BEINYMHBI.

CozpaBaTth cUTyalH, B KOTOPBIX IIPOSBIIETCS 3aKOH COXPAHEHUS UMITYJIbCa.
Cocmasnsamo npu  peuieHuu 3a0a4  ypasHeHus, cooepoicawue
DPEeaKmueHy1o CUly.

Haxoauts B nuteparype u B nTepHeTe nHGOpMAILINIO 1O 33JaHHOH TeMe.
l'oToBUTH  mpe3eHTaUMH M COOOIIEHUS IO  M3YYEHHBIM  TeMaMm
(BO3MOYKHBIE TEMBI IIPE/ICTABICHBI B YUEOHUKE).

['oTOBUTH mpe3eHTalMKM U COOOLIEHHS O TOJeTax 4YeloBeKa B KOCMOC, O
JOCTUKEHUSIX HaIIe CTPaHbl B OCBOEHUH KOCMUYECKOT0 MPOCTPAHCTBA.
Buinoanameo OONONHUMENbHbLE uccnedogamenvckue — pabomol no
U3VUEHHbIM —meMam  (603MOdCHble MeMbl NpeoCcmasieHvl 6 yueOHUKe).
Pabomams 6 nape unu epynne npu 8einoanenuy npaKmuyecKux 3a0aHull.

3akoH COXpaHEHUS
MEXaHNYECKON
srepruu (10 v)

Pabora cunel. Moinocts. Kunernueckast

OHEpPTIUs. PaGora CHIJIBI TAXKCCTH.

HOTCHIII/IaJIbHaSI OHECPIUs TCJ1a B

rpaBUTAllMOHHOM  mosie.  PaGota  cuiibl

ynpyrocty. IloreHnmanbHas 3Heprust ynpyro

I[e(l)OpMI/IpOBaHHOFO Tena. 3aKoH COXPAaHCHUA

MeXaHu4eckoil  sHepruu. JlabGoparopHbie
paboTHI:
1. V3ydeHus  3aKOHa  COXpaHCHHS

MEXaHNYECKON IHEPTUN.
2. Onpedenenue snepeuu U UMNYIbCA NO
MOPMO3HOMY NYMU.
Hccneoosanus:

1. Hccnedosanue yeHmpanibHo2o

JlaBaTh ompejereHHE TMOHATUN: padoTa CHIIBI, MOIIHOCTb, KHHETHYECKas
9HEprus, INOTEHUWAJIbHAs DJOHEprus, IOJHAas MEXaHW4ecKas DHEprus,
U30JIMPOBaHHAsI CUCTEMA, KOHCEPBAaTUBHASI CUJIA.

HaxoauTe B KOHKpPETHOW CUTyallUW 3HaueHHs (PU3NYECKUX BEJIHYUH: paboThI
CWJIbI, pabOThl CHJIBI TSDKECTH, PAOOTHI CHIIBI YNPYrocTH, pabOThl CHIIBI
TPEHMsI, MOIIHOCTH, KHUHETHYECKOM HSHEPruM, W3MEHEHUs KHMHETUYECKOU
SHEPruM, MOTEHIMAJbHOM DSHEPrMM  Tel B IPaBUTALMOHHOM  IIOJE,
MOTEHLIMATIbHON SHEPruu ynpyro 1eGpOopMHpPOBAHHOTO Teja, MOJHOU
MEXaHNYECKON DHEPTHUN.

CocTaBisTh ypaBHEHUS, CBSI3bIBAIOLINE PaOOTy CUJIBI, ACUCTBYIOLIEH HA TEJO B
KOHKPETHOW CHUTyalluM, C W3MEHEHHEM KHHETHYEeCKOW JSHEepruu Tena.
Haxoauts, Hcronb3ys COCTaBIEHHOE YPAaBHEHUE, HEU3BECTHBIC BEIMUNHBL.
DopMyIHpOBaTh 3aKOH COXPAHEHUS MOJTHON MEXaHUYECKON SHEpruu, TPaHUIIbI
€ro IPUMEHNUMOCTH.

CocTaBndTh ypaBHEHHS, OIMKCHIBAIOUIME 3aKOH COXpPAaHEHUS  IMOJIHOU
MEXaHUYECKON DSHEpPrMH, B KOHKPETHOM cuTyauuu. HaxomuTs, ucnonb3ys
COCTaBJICHHOE ypaBHEHHE, HEU3BeCTHble BeanuuHbl. Co3/aBaTh CHUTYyalllH, B
KOTOPBIX IPOSIBIISETCS 3aKOH COXPaHEHUs TOJTHOW MEXaHUYECKOM SHEpruu.

Beinonnate JKCIIEPUMEHTAIIBHYIO IIPOBEPKY  3aKOHa COXpaHeHUs




yoapa.

MEXaHHYECKON 3HEpPrHH. BBHIMOIHATE KOCBCHHBIC M3MEPCHHS MMITYJIbCa TeJa,
MEXaHHYECKOHN dHepruu Teina, paboThl CHIIBI TpeHus. PaboTarh B mape, rpyrie
IIPH BBITTOJIHEHUH MPAKTUYCCKUX 3a/IaHUH.

Cocmasnsams ypasHeHus U HAXOOUMb 3HAYEHUS @OUIUYECKUX BeTUYUH NpU
peutenuu  3a0a4y, mMpedyIowUX  0OHOBPEMEHHO20  NPUMEHEHUs.  3AKOHO8
COXPAHEHUS UMNYIbCA U MEeXAHUYECKOU dHepauu; 3a0ay, no yciosuio KOmMopbix
COXPAHAemCsi UMNYIbC, HO UBMEHAEeMCs MNOJHASL MeXAHUYECKAds IdHepeust
cucmemvl mein. Buiuucisms emopyio xocmuueckyro ckopocms. HaxomuTh B
mutepatype u B IHTepHeTe nH(OPMAIIHIO 110 3aaHHOH TeMe.

l'oTOBUTH TIpe3eHTalKi W COOOIICHUS M0 HM3yYEHHBIM TeMaM (BO3MOXKHBIC
TEMBI TPE/ICTABJICHBI B yYCOHUKE).

Buinoansme 00noHUMeNbHbLe ucciredosamenvckue — pabomol no
U3YYEHHbIM meMaM (803MOJCHble meMbl NnpedcmasieHvl 6 YyueOHuKe).
[IpuMeHSITh 3aKOHBI COXPAHEHHS HMITYJIbCAa M MEXAHWYECKOW HIHEPTUH IS
OIMCAHUS JBUKCHHSI PEATbHBIX TEIL.

Lunamuxa OcnosHoe ypaenenue ounamuku | /lasame onpedenenue NOHAMUIL Y21080€ YCKOpeHUe, MOMEHM CUTbl, MOMEHM
epawamenbHo2o epawamebHo2o O0BUIICCHUSL. Vonosoe | Unepyuu meep()oeo mena, MOMeEHN UMNYI1bCAd, KUHeEMUYeCKasd IHepcusl
08UIICEHUSL yckopenue. Momenm cunvl. Momenm unepyuu abeonomio meepoo2o mena.
A6CONOMHO meepdozo mena. Momenm umnymoca. 3axon Haxooumv 6 konkpemmnou cumyayuu 3Ha4eHUs: Gu3u4ecKux 6eIudut. y21068020
VCKOpEHUsl, MOMEeHmMAa CUlbl, MOMEHMA UHEPpYuu meepoo2o meid, MOMeHma
meepdozo mena (3 | coxpanenus Momenma UMRYAOCA- |y yinynbea, kunemuueckoii suepeuu meepdozo menda. Cocmagnsims — OCHOGHOE
) Kunemuueckas SHepeus abconiommo VpasHeHue — OUHAMUKU — BPAWYAMENbHO20 OBUNCEHUSI 8  KOHKPEMmHOU
meepoo2o mena, spawjarowiecocs | cumyayuu. Haxooums, ucnonwb3ys cocmaeieHHoe ypasHeHue, Heu38ecmmole
OMHOCUMENbHO HENOOBUNCHOU OCU. genuyunsvl. Popmyauposams 3aKOH COXPAHEHUS MOMEHMA UMNYIbCA, YCA08US.
€20 NPUMEHUMOCTU.
Cocmasenamv  ypasHeHUs, ONUCLIBAIOWUE 3aKOH COXPAHEHUs MOMeHma
umnynvca, 6 KOHKpPemHOU cumyayuu. Haxooumy, UCNONb3YAL
cocmaenenHoe ypagnenue, Heusgecmuvle genudunvl. Cozdasams cumyayuu, 6
KOMOPbIX NPOABNAENCA 3aKOH COXPAHEHUL MOMEHMA UMNYIbCA.
Haxooumv 6 aumepamype u 6 Humepneme ungopmayuio o npumepax
NPAKMUYECKO20 NPUMEHEHUSA 3aKOHA COXPAHEHUS UMNYIbCA, O 2UPOCKONe.
Cratuka (5 u) PaBHoBecue  marepuanbHOM  TOYkM W | JlaBaTb OIpeAclICHHE IOHATUN: PpPAaBHOBECHE, YCTOWYMBOE pPaBHOBECHE,

TBEpAOro Tena. Bunubl paBHOBecUs. Y CIOBUS

paBHOBecuss. MomeHT cunbl. PaBHOBecue

HEYCTOWYHMBOE paBHOBECHE, Oe3pa3IiMyHOe paBHOBECHE, TUICYO CHIIBI, MOMEHT
CHUTBI.




JKHAKOCTH H  Ta3a. JlaBnmenue. 3akoH

COXPAHCHUS SHCPIUr B JUHAMHUKEC KUJIKOCTH.

JIaGoparopHas
paBHOBECHS

pabora: N3yuenne

Tena Mo ASHCTBHEM HECKOIBKHUX CHIL.

HaxoauTs B KOHKPETHOM CUTyallMH 3HAYEHUS IIeYa CUJIBI, MOMEHTA CHIIBL.
IlepeunciATh ycioBUS PAaBHOBECHS MAaTEPUAIBHOW TOYKM M TBEPAOrO TeA.
CocTaBiATh ypaBHEHMsI, ONHUCBHIBAIOIINE YCIOBHUS PAaBHOBECHS B KOHKPETHBIX

CUTyaLUsX. Haxonurs, UCIIONb3Ys COCTaBJICHHOE YPAaBHECHHE,
HEU3BECTHBIC BEJIUYHHBI.
Pacnio3naBath,  BOCHpPOM3BOAUTH W  HAOMIOJATh  Pa3IUYHBIE  BUBI

paBHOBECHS TEIl.

W3MepsTh cuity ¢ IOMOLIBIO NPY>KUHHOTO JJMHAMOMETPa U U(PPOBOTO JaTYNKa
CHJIBl, U3MEpATh IUIeYO cuibl. PaboTare B mape, rpymine IpU BbINOJHEHUH
MIPAaKTUYECKUX 3aJaHUM.

Haxoaute B nutepatype u B MHTepHEeTe MH(OpPMAIMIO O 3HAYEHUU CTAaTUKU B
CTPOUTENBCTBE, TEXHUKE, OBITY, O00BACHEHHE (OPMBI M Pa3MEPOB OOBEKTOB
npupojsl.  ['OTOBUTH  mOpe3eHTalMM M COOOIUEHUS,  GbINOIHAMD
uccneooeamenvckue pabomsi TO JaHHBIM TeMaM. Pabortate B mape mpu
BBINOJIHEHUH Ja00paTOpPHOI paboTBhI.

OCHOBBI
THUIPOMEXaHUKU

)

(5

HaBnenne. 3axkon Ilackans. PaBHoBecue
JKUAKOCTH  H

IInaBanue Temn.

raza. 3akoH Apxumena.

Heuoicenue  orcuoxocmu. 3axon  Bepnynnu.

Ypasenuenue bepuynnu.

JlaBaTe omnpeneneHue IOHATUH: HECKUMaeMas
KUAKOCTH M Tas3a, TMIPOCTAaTUYECKOE [aBJICHUE,
mypOyieHnmnoe meyeHue.

Pacnosnaeams,  6ocnpouszsooumv  u
mypoOyieHmHoe meyerue HCUOKOCMU.
HaxoauTe B KOHKPETHOM CHUTyallMM 3HA4YE€HHs JABJICHUS B IOKOSILEHCS
xuakoctn wiam rase. @opmynmposark 3akoH llackamsa. IIpumensaTs 3akoH
[Mackans s OOBSICHEHUS TMIPOCTATHYECKOro Mapajgokca, A OOBSICHEHUS
MPUHIIMIA IEHCTBUS TUAPABIMYECKOIO Mpecca U BBIUMCIEHUS €r0 apaMeTpOB.
®dopmynupoBaTh 3ak0H Apxumena. [IpuMeHaTs 3akoH Apxumezna s peleHus
3ama4d. PaccuuTeiBaTh IUIOTHOCTM  TE€N MO KX IOBEIACHUIO B JKHJIKOCTH.

KHUJIKOCTb, PABHOBCCHUC
JAAMUHAPHOE mMeYeHue,

Habnooams  JIAMUHAPHOE U

Onpenenarb BO3MOXKHOCTh IuiaBaHus Tena. Cocmagenamo ypasHenue
Bepuynnu 8 KOHKDEmHbIX cumyayusax. Onpedensimo, ucnonv3ys
COCMaeGNeHHoe ypaeHeHue, Heu3BeCmHble GeNUYUHDL.

IIpusooumo npumepul, unmoCmpupyrowue  8blNOJIHEHUe  YPaGHeHUs.
bepnynnu.  Ilpumenamo ypaenenue bBepuyinu ona onucaumus O08udceHus:

HCUOKOCMU 8 PACMEHUSIX U HCUBLIX OP2AHUSMAX.
Haxooume 6 aumepamype u 6  Hnmepueme
ucnonb308aHuu ypaenenus bepnyinu 6 mexuuxe u 6vimy.

ungopmayuro 06




HOZ[BCI[GHI/IG HUTOI'OB HU3YyUCHUA TEMBI

«MexaHukay

OnuceiBaTh MEXaHUYECKYIO KapTUHY Mupa. [lepeuncnsiTe 0OBEKTHI, MOJENH,
ABNICHUSI, (PU3MUECKUE BEIUYMHBI, 3aKOHBI, Hay4Hble (aKThl, CpEACTBa
OMNMCaHUs, pacCMaTpPUBAaEMbIE B KJIAaCCHYECKON MexaHuke. DopMynnpoBaTh
NpSIMYIO ¥ OOpaTHYIO 3a7auyll MEXaHHWKH. YKa3bIBaTh I'PAaHUIIBI IPUMEHUMOCTH
MOJEJIeM W 3aKOHOB KJIacCMYEeCKOM MexaHuku. HaspiBath mpumepsl
HCIOJIb30BaHUS MOJENEeH M 3aKOHOB MEXAHUKU JJIsl ONMUCAHMS JBUIKCHUS
peanbHBIX Te.

Xapakmepuz06amv CUCIEMHYIO C853b MeHCOY OCHOBONONALAIOWUMY HAYYUHBIMU
NOHAMUAMU: Npocmpancmeo u epems. Hazvieamv uxceolicmea

MouiekyasipHas puznka u TepMoauHamMmuka (36u)

OCHOBBI
MOJIEKYJISIPHO-
KUHETUYECKON

teopur (MKT) (7 u)

MounekynsipHO-KHHETHYECKAs TEOpHs
(MKT) crtpoenus BemecrBa H eé
IKCIIEPUMCHTAIIbHBIC JI0Ka3aTeNbCTBA.

BbpoynoBckoe nBwxkenue. Temmeparypa u

TEIJIOBOE PABHOBECHE. Ixans! Lenbcus
u KenbBuna. AGcomoTHast —Temmeparypa

KaK Mepa CpeIHEN KHUHETUYECKOU

SHEPrUU TEIIOBOTO JIBYKEHHUS YaCTHI]
BemiecTBa. CUITbI B3aUMOJICUCTBUSI MOJIEKYIT B
Pa3HBIX arperaTHbIX COCTOSIHUAX BEILIECTBA.

Mogenp «uacalbHBIM ra3y. JlaBiaeHue rasa.
CBsi3b  MEXIy [JaBJI€HHUEM U  CpeaHei
KUHETHUYECKOM DHHEpPruerd IOCTYNaTEIbHOrO
TEIJIOBOTO JIBUKEHHSI MOJIEKYJI HJIEaTbHOTO
raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-

KHHETUYCCKOW TEOPUH HJIeaThbHOTO Ta3a.
JlaGopaTopHbIie pabOTHI:

1. I3smepeHne Temneparypbl )KUIKOCTHBIMU U
U(GPOBBIMU TEPMOMETPAMH.

JlaBaTh ompe/elieHne MOHATHI: TEIIOBBIC SBJICHUSA, MAKPOCKOIMUYECKHE TeJa,
TEIJIOBOE JBM)KCHHE, OpPOYHOBCKOE IBHKEHHUE, IU(PQY3us, OTHOCUTEIbHAS
MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIIPHAs Macca, MOJICKYIa,
Macca MOJIEKYJIbI, CKOPOCTb JBYIKCHHSI MOJICKYJbI, CPEIHSS KUHETHYECKas
SHEPrusi MOJICKYJIbI, CHJIbl B3aMMOJICHUCTBUS MOJICKYJI, HJICTbHBII ras,
MHUKPOCKOTTHYECKHE napaMeTpbl, MaKpOCKOITHYECKUE apaMeTpsl,
JaBleHHE Tra3a, aOCoNIOTHas TeMIieparypa, TerioBoe paBHoecue, MKT.
[TepeuncisiTh MEKPOCKOTTMYECKHE U MAaKPOCKOITMIESCKHUE ITapaMeTPhI ra3a.

HCPCIII/ICHHTL OCHOBHBIC TTOJIOXKCHUA MKT, IIPUBOAUTL TIPHUMEPHI,
PE3YIbTATHI Ha6J'IIO)ICHI/II71 N OHNHCBIBATHL JKCIICPUMCHTBI, JOKA3bIBAIOIINE HX
CIIPpaBCAJINBOCTh.

Pacno3uaBarn u OIIMChIBATh SIBJICHUS TCIIJIOBOC JBHIKXCHHC,

OpoyHOBCcKoe nBuxkeHue, Auddy3us. Bocnpou3BoauTh U OOBICHITH OMBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTb CKOPOCTU TU(PQPY3UU OT TeMIepaTypsl H
arperaTHOr0 COCTOsIHMA BemiecTBa. HaOmronate quddy3nio B )KUIKOCTAX U
razax.

Hcnonb30BaTh MOMyYeHHBIE HA YpPOKaX XHUMHHM YMEHHSI HAaXOJUTh 3HAYCHUS
OTHOCHUTEJIBHOM MOJIEKYJISIPHOM MacChl, MOJSPHOM Macchl, KOJWUYECTBA
BEIIIECTBA, MAaCChl MOJIEKYJIbI, (OPMYINPOBATh PU3UUECKUI CMBICI TIOCTOSHHON
ABorazipo. OnucbIBaTh METOJBI OMPEIEIECHUS] pa3MEpPOB MOJIEKYJ, CKOPOCTH
Monekys. OrneHuBaTh pasmep MoJeKyabl. OOBACHATH OCHOBHBIE CBOWCTBA
arperaTHeIX  cocTossHMM  BemiectBa Ha  ocHoBe MKT.  Co3paBath
KOMIIBIOTEPHBIE MOJICIM  TEIUIOBOTO  JIBWXKEHHS, OPOYHOBCKOTO JIBUKCHHUS,
sieHust uddy3un B TBEpABIX, JKUIKHUX W Ta3000pa3HbIX Telax, OIbITa




2. OueHKa cuUI B3aUMOJEHCTBUS MOJIEKYII
(MeToI0M OTphIBA KAIleb).

WUccnenosanud:

1. WccnemoBanme ABWXKEHUS OpPOYHOBCKOM
yacTHIlsl (110 Tpekam Ileppena)

[Teppena.

OnuceiBaTh  MOJAENb  «UACAIBHBIM  ra3z», ONpPENeNiATh IpaHUlbl €€
IIPUMEHUMOCTH.

CocraBnars ocHoBHoe ypaBHeHHMe MKT wnaeanbHOro rasa B KOHKpPETHOMU
CUTyaluHy; HaXOIUTb, UCIIOJIB3YS COCTAaBJICHHOE YpaBHEHHE,

HEU3BECTHBIE BEJIMUHMHBI.

CocraBiATh ypaBHEHHE, CBA3BIBAIOLIEE JABICHUE UICAIBHOIO ra3a co CpelHen
KMHETUYECKOM DJHEpPrued MOJEKYJ, B KOHKPETHOM CHUTyallMM; HaXOIUThb,
HCIOJIb3YSl COCTABJICHHOE YPaBHEHHE, HEHU3BECTHBIC BEJIMUUHBL.
OnuceiBath criocoObl U3MepeHus TeMieparypsl. CpaBHUBaTh HiKanbl KenbBuHa
u  Henbcus.  CocraBisiTh  ypaBHEHHME,  CBA3bIBaIOIIEE AOCOJIIOTHYIO
TEMIIEpaTypy UACAIBHOIO ra3a co CPeIHEW KMHETUYECKON DHEPruer MOJIEKYII,
B KOHKDETHOW CHUTyallud, HaXOAWUTb, MCIOJb3ys COCTABICHHOE YpaBHEHHE,
HEU3BEeCTHbIE BeNMUMHBL. COCTaBIATh YpaBHEHUE, CBSA3BIBAIOIEE JaBICHHE
u7eaIbHOIro raza ¢ abCONIOTHOW TeMIlepaTypod, B KOHKPETHOH CHTyaluu,
HaXOJUThb, HCIIOJIb3Ysl COCTaBJIECHHOE YypaBHEHUE, HEU3BECTHbIC BEIMYUHBI.
W3mepsate TeMmepaTypy JKUAKOCTH, Ta3a JKUAKOCTHBIMU U LUGPOBBIMU
TEPMOMETPaMHU.

Paborats B mape, rpyIie npy BBIIOJHEHUU MPAKTUYECKHUX 3a1aHuid. Haxoaute
B VHTEpHETE M JONMOJHUTENIBHON JINTEPATYpEe CBEACHUS 110 UCTOPUH Pa3BUTHUS
ATOMHUCTUYECKON TEOPUU CTPOEHHUS BELIECTBA.

YpaBHeHus
cocTosiHus raza (8 u )

VYpaBHeHue COCTOSIHMSI MJI€aIbHOTO
rasa. YpaBHeHuUE MenneneeBa—
Kianeiipona. N3omnpoueccsl. I'a3oBbIC
3akoHbl.  JlabopaTopHble  pPabOTHI: 1.
OKcnepuMeHTalbHas NpOBEpKa 3akoHa ['ei-
Jlroccaka  (M3mMepeHue TepMOIMHAMHYECKIX

rapaMeTpoB rasa).

Uccneoosanus: 1. Hccneoosanue

uszonpoyeccos

CocTaBndTh ypaBHEHHE COCTOSIHMSI HJAEAJbHOTO Ta3a M ypaBHEHHUE
MenpeneeBa—Knaneiipona B KOHKPETHOU CUTYalUH. Haxonurs,
HCIIONB3Ysl COCTABIICHHOE YpaBHEHME, HEU3BECTHbIE BeIMYMHBL. Pacrno3HaBaTh
U OIIUCBIBATh U30IIPOLIECCHI B UICAIIBHOM rase.

1Ipoznozuposamuo ocobennocmu npomeKanus. uzonpoyeccos 6
UOeanbHoM 2asze Ha OCHOBE YPAGHEHUll COCMOSHUS UOealbHO20 2a3a U

Menoeneesa—Knanetipona. ObocHogbieamby U omcmausams — C80U
NpPeonoNONCeHUsL.

dopMynHpoBaTh  Tra3oBbIE  3aKOHBI W ONPEACNATh  TPAHMUIBl  UX
MPUMEHUMOCTH, COCTaBJISITH YpPaBHEHUS [UIi MX ONUCAHUSA, HAaXOJUTh,

WCTIOJB3Yysl COCTABICHHOE YpaBHEHHE, HEU3BECTHBIE BEIWYHMHEI. [IpencTaBisiTh
B BuAe TIpadUKOB  HM30XOpHBIH,  HM300apHBII M HM30TEPMHUECKUI
IIPOLIECCHI. Omnpenensath o rpagpukaM xapakTep Iporecca H
MaKponapaMeTpbl HICATBHOTO rasa.




HUccneoosamo IKcnepumenmaibHo 3aesucumocmu
MaxKponapamempamu npu uzonpoyeccax 6 case.

I/ISMepHTB JaBJICHUEC BO3dyxXa MaHOMCTpaMHU U I_II/I(I)pOBI)IMI/I JaT4YuKaMH
AaBJICHUA Ta3a, TCMIICPATypy TIa3a KHUIAKOCTHBIMH TCpMOMETpaMUu H

IU(POBBIMU TEMITEPATYPHBIMH JTATYMKAMH, 00BEM ra3a ¢ HOMOIIBIO CHIIb(OHA.

MeNCOY

PaGorats B nape, rpyImme npu BbIIOJHEHUU MIPAKTUYECKUX 3a1aHuid. Haxoaute
B uTeparype u B lHTepHETE HH(DOPMAIUIO 110 331aHHON TeMe.
l'oToBUT  mpe3eHTaUMW U COOOIIEHUS 1O  U3YyYEHHBIM
(BO3MOYKHBIE TEMBI IIPE/ICTABICHBI B YUEOHUKE).

[IpuMeHATH MOJENb HACATBHOTO Ta3a A ONUCAaHMS IOBEAEHUS peallbHbIX
ra3os.

TeMaM

Bzaumnbie
MIpEeBpaIICHUS
KUJIKOCTH M rasza (3
)

Bzaumnbie NpeBpaliCHuA KUIAKOCTH W TI'asa.
HaCI)IIIIGHHBIG M HCHACBIIICHHBIC ITapbI.
,ZZCZWZQHLIQ HACblWEeHHo2O0 napa. Kunenue.

Brastcnocmo 6030yxa.

Uccneoosanusa: 1. Hccneoosanue ocmuléanus
8000bl.

JlaBath ompenesicHHWE TMOHATUW: HCHApEeHUE, KOHJCHCAIUs, KHUIIEHUE,
JIMHAMUYECKOE paBHOBECHE, HACKIIIICHHBIN Nap, HEHACHIIIIEHHBIN Tap,

Kpumuvyeckas memnepamypa, memnepamypa KuneHusl,

Kunkoctu (3 ¥)

Mopaenb CTPOEHUSA JKUAJIKOCTH.
[ToBepXHOCTHOE HATSKEHUE.

Cmavusanue u necmaqusanue. Kal’luﬂﬂ}lpbl.

[lepeuncisiTh CBOWCTBA JKUIAKOCTH U OOBSICHATH UX C IOMOIIBI MOJICITH
CTpPOEHHUS JKHUIKOCTH, co3gaHHOM Ha ocHoBe MKT. JlaBate ompenenenue
MOHSATUI: CHJIBI MOBEPXHOCTHOTO HATSDKEHHSI, KOA((OUIIMEHT MOBEPXHOCTHOTO
HATSOKCHUSI, NOGePXHOCMHAS dHepeusi. Pacrlo3HaBaTh W BOCHPOU3BOIUTH
MPUMEPBI MPOSIBIICHHS ICUCTBUS CHIIBI TTIOBEPXHOCTHOTO HATSKCHHUSI.

Haxooumo cuy NOBEPXHOCIHO20 HAMANCEHUS, K03 puyuenm
NOBEPXHOCMHO20 HAMSJICEHUS, NOBEPXHOCMHYIO OHEPSUK)  HCUOKOCMU 8
KOHKPEMHbIX CUMYAYUSIX.

Paznuuams  cmauusarowue u Hecmauugaruiue HNOBEPXHOCHb  HCUOKOCHIU.
ObvscHAMb NPUYUHY OBUIICEHUSL HCUOKOCMU NO  KANULIAPHLIM  MPYOKaM.
Paccuumvisamv ~ @vicomy — noowsmusi  (onyckauus) — HCUOKOCMU — NO
Kanuuispy.

Haxooums 6 numepamype u 6 Humepneme ungopmayuio, 20mosums
npezenmayuu u  coobuenus 0  nposiereHuu  Oelucmeusi - CUilbl
NOBEPXHOCHO20  HAMSAJNCEHUSL 8 JICUBOU U  HeXCUsol npupode, Ha




npouszgoocmae.

Tsépapie Tena (2 u)

Mopneins CTpOCHUSA TBEPABIX TelL

Kpucranmnuueckne u  amopdHbIe
Mexanuueckue ceolicmea meéPObIX meil.

Kuokue kpucmanio.

TCia.

Jasams onpedenenue noHsmuil: Kpucmauiiuieckoe meno, amop@roe meio,
AHU3OMPONUAL.

Ilepeuucnsimo ceoticmea meépovix men u 0ObACHAMb UX ¢ NOMOWBIO MOOeIU
cmpoenus. JleMoncmpuposams 0COOEHHOCMU CMPOEHUsi KPUCMANIUYeCKUX U
amop@uulx  meepovix men, UCHOAb3YSL O00bEMHbIE MOOeiu KPUCMALILOS.
IIpusooums npumepsvl nPoOYeccos, NOOMEEPHCOAIOUUX CXOOCMBA U PATUYUS
CBOUCME KPUCTATIUYECKUX U AMOPGHHBIX MEEPObIX Mel.

Haxooums 6 Humepneme u OononnumenvHou aumepamype C8e0eHUs O
CBOUCMBAX U NPUMEHEHUU AMOPOHBIX MAMEPUAIO8.

Haxooumv 6 numepamype u 6 Hnmepneme ungopmayuio no 3a0anHol meme.
T'omosumv npezenmayuu u cOOOWEHUsL NO U3VUEHHBIM MEeMAM (803MOINUCHbIE
memvl npeodCcmasiieHvl 8 yYueOHUKe).

OcHOBBI
tepmoauHamuku (13

4)

Buyrpennsa sHeprusa. TepmoanHamudeckas
CHUCTEMA U €€ PABHOBECHOE COCTOSIHUE.

PaGora u Temnomepegaya Kak CIIOCOOBI
U3MEHEHHUS BHYTpPEHHEN JHEPIUH.
KonnuecTtBo  TEmIOTHI. TennoéMkocTb.

Da3zosvie nepexoowi.
VYpaBHeHue TEIJIOBOTO OasaHca.

IIepBbIil 3aKOH TEPMOJINHAMHUKHU.
AnuabaTHBI  TIpoIIEcC.

MIPOIIECCOB.

Heob6patumocts

TETJIOBBIX Bmopou  3axon
MEPMOOUHAMUKY U €20 CMAMUCMUYECKoe

MmMOoJIKoeAaHue.

IIpeoOpa3oBanusi SHEPruM B  TEIUIOBBIX
MammHax. [uxn Kapuo. KIIJI TtennoBsIx
MalIMH.

IIpobnemvl snepeemuxu u oxpana

OKpYHCcaroueri cpeovl.

JlaBaTh ompejeneHue MOHATHI: TePMOJUHAMHYECKAs CUCTEMa, U30JIMPOBaHHAs
TEPMOJMHAMHYECKAS CHCTEMa, PAaBHOBECHOE COCTOSIHHE, TePMOIUHAMUYCCKHIA
MPOLIECC, BHYTPEHHS OJHEPrusi, BHYTPEHHSS OSHEPrus HAeaJbHOro Tasa,
TETUIOEMKOCTh, KOJIMYECTBO TETUIOTHI, yICTbHAs TEIIOTa IUIABJICHUS, yeTbHas
TEIUIOTa MapooOpa3oBaHUs, ylelbHas TEIUIOTa CrOpaHMs TOIUTMBa, paboTa B
TEPMOJUHAMUKE, aduabamuslii npoyecc, OOPATHUMBIA MPOIECC, HEOOPATHUMBIMA
MpOLIeCC, HarpeBarelb, XOJOIWIbHHUK, pabodee Teno, TEMJIOBOW IBUTATENb,
KIIJI TenmoBOro ABUTATES.

Pacrio3naBaTh TEpMOAMHAMHUYECKYIO CUCTEMY, XapaKTepH30BaTh €€ COCTOSIHHE
" TIPOIIECCHI U3MCHCHHUS COCTOSTHUSI. IIpusooumo npumepbl
MepMOOUHAMUYECKUX CUcCmeM U3 Kypca OUuono2uu, Xapakmepuzosamsv Uux,
onucvlgamv  usmeHenusi cocmosanutl. ONUCHIBATH CIOCOOBI  M3MEHEHUS
COCTOSTHUSI TEPMOJUHAMHYECKON CHCTEMBI MyTEM COBEPILECHUS MEXaHUYECKON
paboTHI U TIPH TEIUTOTIEpEIaye.

CocTaBnarh ypaBHEHHE TEIJIOBOro OajmaHca B KOHKPETHOH CUTYallHH,
HaXOJIUTh, UCIIOJIb3Ysl COCTABIICHHOE YpaBHEHUE, HCU3BECTHBIC BEITMUNHBI.
Pacnosnasams ¢hazosvie nepexoodwt nepeozo pooa u cocmasisimo
VPAGHeHUs. ons Gazoswvix nepexo0os; Haxooums,
cocmaenienHvle YpasHeHUs, HeUu38eCmMHble GeNUYUHDL.

HaxomuTh 3HaueHuss BHYTpPEHHEW OHHEPrHUM HICATbHOTO ra3a, H3MEHEHHE
BHYTPEHHEH dHEPruH WCATBLHOTO raza, paboThl HICATHHOTO Ta3a, pabOThl HAJ

UCnovb3ys




UJealIbHBIM ra30M, KOJIMYECTBA TEIUIOTHl B KOHKPETHBIX CUTYaIUsX.

Haxonute 3Hayenue pabOTHl HACATHHOTO Tra3a MO TrpaduKy 3aBHCUMOCTH
JaBJICHUs OT 00beMa MpH U300apHOM MpoIiecce.

Onucvieams 2eomempudeckuti CMblCli pabomvl U HAX00UMb €€ 3HaueHue no
epaghuxy 3asucumocmu 0asieHuss UOeaIbH020 2a3a om 0ovéma.
®opMmyaupoBaTh MEPBbI 3aKOH TepMoAuHaMHKU. COCTaBisATh YpaBHEHME,
OIMCHIBAIOLIEE TIEPBbII 3aKOH TEPMOJUHAMUKY, B KOHKPETHBIX CUTYalUsIX, IS
U30IIPOLECCOB B UJACAIBHOM Tra3e, HaxOJUTh;, MHCIIONb3ysd COCTaBIEHHOE
ypaBHEHUE, HEU3BECTHBIC BEJIMYUHBI.

Paznnuars oOpatumble u HeoOpaTuMble nporuecchl. [loaTBepxnaTe npumepamu
HEeoOpaTUMOCTh TETNIOBBIX MPOIECCOB.

Dopmynuposamuo emopoii 3aKOH MepMoOUHAMUKU, epaHuybvl
NPUMEHUMOCIU, OOBACHAMb €20 CMAMUCMUYecKUll xapaxkmep.

[IpuBOUTE MpUMEPHI TEIIOBBIX JBUTrATENEH, BBIIEIATh B IPUMEPAX OCHOBHBIE
YacTU JBUTATEJICH, OMUCHIBATH TIPUHIIUII JCHCTBHS.

Berunciare 3nauenuss KIIJI terioBoro aBuraresnss B KOHKPETHBIX CHUTYaLMSIX.
Haxooums  3nauenuss KII[] mennogoco  oOeuecamens, pabomarouje2o no
yukny Kapno, 6 konkpemmuwix cumyayusx.

l'omosumv  npezenmayuu U CcoOOWeEHUs  NO  U3VHEHHLIM  MeMam
(803MOMCHBLE MeMbL NPEOCMABIIeHbL 8 YUeOHUKe).

Co3z0asamb KomnvlOmepHvle MOOEIU MENIO8bIX MAULUH.

Haxomute B nuteparype u B HMHTepHere uHpopmanuio o mnpodiemax
JHEPreTUKU U OXPaHE OKPYKAIOLIEH CPEb.

VYyacTBOBaTh B AUCKYCCHU O MpOOJIeMax 3HEPreTUKU U OXpaHEe OKpYKarollen
Cpelbpl, BECTH TUAJIOT, OTKPBITO BBIPAXKaTh U OTCTaWBaTh CBOIO TOYKY 3PEHMS,
BBICJIYIIMBATh MHEHHUE ONIMOHEHTA.

OcHoBbI 1ekTpoanHaMuku (40 u )

Onekrpocratuka (16

)

DJIEKTPUYECKUN 3apsia. 3aKOH COXpPAHEHUSA
ANEKTPUYECKOTO  3apsifa.  DJIEKTPUYECKOe
B3aumoeiicteue. 3akoH Kymnona.
Bnusxooeticmeue u
oanvroOelicmsue. Hanpsok€HHOCTh

U TIOTCHIIAAI

JlaBaTb omnpenencHUe IOHATHN: JJIEKTPUYECKUM 3apsif, DJIEMEHTapHbIN
JNEKTPUYECKUN  3aps]l, TOYEYHBIM AJIEKTpPUYECKUIl 3apsl, CBOOOIHBII
JIEKTPUYECKUI 3apsan, JIEKTPUYECKOE ouie, HaIpPsHKEHHOCTD
JJEKTPUYECKOTO TIOJIA, JIMHUM HANpsSHKEHHOCTH  BJIEKTPUYECKOTrO  ITOJI,
OJIHOPOJIHOE 3JIEKTPUYECKOE IT0JIE, IIOTEHIUAII DJIEKTPUYECKOTO 110JIs, Pa3HOCTh
IIOTCHIIUAJIOB, JHEPrusi  DJIEKTPUYECKOIO 0JIS1, DKBUIIOTEHIIMAJIbHAS
IIOBEPXHOCTb, JJIEKTPOCTaTHYECKAs UHIAYKUUS,  [OJISIpA3anus
JUDJIEKTPUKOB, JUDIIEKTpUYECKast ITPOHUIIAEMOCTD  BEILECTBA,




QJICKTPOCTATUYCCKOI'0 II0JId, CBsA3b MCKAY

HHUMU. JInnun HaIPSKEHHOCTH u

OKBHUIIOTCHIINAJIBHBIC HOBerHOCTI/I. HpI/IHI_II/IH
MOJIEH.

CYIEpIIo3nunumn SJICKTPUYICCKUX

PasHocTh IIOTCHIINAJIOB.

OUDNIEKMPUKU 8

IIposoonuxu u
INEKMPUYECKOM  NoJle.

Onexktpuueckas  &mkocth.  KonpaeHcarop.

3Hep2u}z JJIEKMPUUECKO20 NOJIA.

3IIEKTPOEMKOCTh, KOHAEHCATOP.

PaCHOBHaBaTB, BOCITPOU3BOAUTH n Ha6JHOI[aTB Ppa3jIMIHbIC CHOCO6BI
anekTpuzauuu Tea. OOBACHATH SBJIEHUE AJIEKTPU3ALMK Ha OCHOBE 3HAHUH O
CTPOCHUU BCIIICCTBA. OnuceiBaTh u BOCIIPOU3BOIUTH BSaHMOHeﬁCTBHe
3apsKEHHBIX Tell. ONMuChIBaTh NPUHIUI ACHCTBUS AIEKTPOMETPA.
@opMynHMpOBaTh 3aKOH COXPAHEHMUS JJIEKTPUYECKOrO 3apslia, YCIOBHS €ro
npuMeHUMOCTU. COCTaBJIATh YpaBHEHHUE, BBIPAXAIOLIEE 3aKOH COXpaHEHUs
QJICKTPHUYCCKOI'0 3apsaa, B KOHKPCTHBIX CHUTYyallUsX. OHpCI[GJISITb, HCIIOJIb3YA
COCTABJICHHOE YPABHEHUE, HEU3BECTHBIE BEINYUHBI.

®opmynupoBathk 3akoH KyioHa, ycimoBusi ero nmpuMeHUMOCTH. COCTaBIISTh
ypaBHEHUE, BbIpaxkarouiee 3akoH KynoHa, B KOHKPETHBIX CHUTYallMsX.
Ornpenensarb, UCTIOIb3YSl COCTABICHHOE YpaBHEHNE, HEU3BECTHBIC BEIIMUNHBI.
BbluucnsaTe 3HaueHUE HANPSHKEHHOCTH IMOJSI TOYEYHOTO 3JIEKTPUUYECKOIO
3apsga, ONPEACNSTh HAMPABIECHUE BEKTOpPAa HANPSHKEHHOCTH B KOHKPETHOM
cutyauuu. GopmynupoBaTh NPUHLMI CYNEPIO3ZULUU SJIEKTPUUECKUX IOJIEH.
Onpenenarh HanpaBJICHHE W 3HAYCHUE PE3YJIbTUPYIOIIEH HANPsSKEHHOCTH
3JEKTPUUYECKOTO MOJISI CHCTEMbI TOUEUHBIX 3aps/I0B.

Ilepeuucnams ceoticmea JUHUU HANPAACEHHOCMU  INEKMPULECKO20 NOJIA.
N300paxkaTh >NMEKTpUYECKOE TOJIe C TMOMOIIBI0 JUHUN HampsHKEHHOCTH.
Pacrio3naBarte u I/1306pa)KaTI> JIMHUHN HaprDKéHHOCTI/I II0JIA TOYCYHOI'O 3apsja,
CUCTeMBbl TOUYEYHBIX 3apsO0B, 3apsDKEHHON IJIOCKOCTH, ABYX (HECKOIbKUX)

napajuleNIbHbIX IUIOCKOCTEW, wapa, cgepvl, yununopa, OIHOPOAHOTO U
HEOJHOPOAHOIO  JJIEKTpUYecKux  monedl.  Onpenensats M0 JUHUAM
HanpsDKEHHOCTH  DJIEKTPUYECKOTO TOJS 3HAKM W XapakTep paclpelleleHUs
3aps0B.

Onucwvieams noseoexue NPOBOOHUKO8 u OUIIeKMPUKO8 8

dJleKmpocmamuvyecKkom nojlie Ha OCHoege 3HAHULL O cmpoeHuu eeujecmed.
Pacnosznasame u eocnp0u3600umb A6J1eHUA 3JzeKmp0cmamulteCKOﬁ um)ym;uu
u noJssipuzayuu 0143}2@1(7’}’![71/!7(06.

Teopemuqecm{ npec)cxa%mamb HA OCHOBAHUU 3HAHUL O CMpoOeHUUu eewecmea
noseoenue I’lpO@OdHMR‘O@ u 0u3]l€KmleK06‘ 6  JJIeKmpu4ecKkom noJe.
ObocHosbIBAMb U OMCMAUBAMb CEOIO MOYKY 3PEeHUAL. Cocmasnamo paeencmea,
cessvlearnujue Hal’lp}l.?fCéHHOCWIb JJIEKMPUUECKO20 NOoJIsl 6 Oueﬂekmpuke c
HCll’lpﬂDfCéHHOCmbIO BHEWIHEe2O INEeKMPUHYEeCKO20 noJisd,; HCDCOOUWZb, UCno1b3ys
cocmaeieHHoe ypaeHeHue, Heu3eecninble 6eJ1U4Unbl.




Onucvieamv ~ npunyun  Oelicmeus  91eKMpOCMaAmu4eckou  3aujumal.
OnpenensaTb NOTEHLMAN 3JEKTPOCTATUYECKOrO IOJIsi B JAHHOW TOYKE MOJIA
OJTHOTO U HECKONbKUX MOYEYHLIX INeKMPUUECKUX 3apsoos8, NOMEHYUANbHYIO
SHEp2uUIo INEeKMPUYECKO20 3apsada u cucmembl
INEeKMPUECKUX 3ap008, pa3HOCTb IIOTEHIIUAJIOB, pabomy
INeKMPOCMAMUYECKO20 NoJs, HAIPSDKEHHE B KOHKPETHBIX CUTyalUsX.
CocraBiATh YPaBHEHUs, CBA3BIBAIOIINE HAIPSDKEHHOCTD JJIEKTPHUYECKOIO
IOJIsI C Pa3sHOCTBIO IIOTEHIMAJIOB; BBIUUCIIATH, UCIONb3Yysd COCTaBICHHOE
ypaBHEHME, HEU3BECTHblE BeIUYMHBL. 1300paxkaTh HSKBUIIOTEHIMATIbHBIE
IIOBEPXHOCTH DJJIEKTPUYECKOro Ioisd. Pacro3HaBaTe M BOCIPOU3BOJUTH
SKBUIIOTEHIMAJIBHBIE IIOBEPXHOCTH IOJII TOYEYHOIO 3apsija, CHUCTEMBI
TOUYEUHBIX 3apsAJ0B, 3apPSKEHHOM INIOCKOCTH, ABYX (HECKOIbKUX) NapalIeIbHbIX
IUIOCKOCTeH, wapa, cghepvl, yunuxopa, OJHOPOJHOIO U HEOIHOPOJHOIO
nekTpuyeckux mnosied. OOBACHATH YCTPONCTBO M NPUHIMI  JEHCTBUS
IIPaKTUYECKOE 3HAYCHUE KOHICHCATOPOB.

BeruncnaTe 3Ha4YCHHMS OJICKTPOEMKOCTH ILIOCKOTO KOHICHCATOPA, 3apsnaa
KOHJ/IEHCATOpa, HaNpsHKeHHs Ha oOKJIajKaX KOHJIEHcaTopa, IapaMeTpoB
IJIOCKOTO  KOHACHCATOpPa, DHEPIHM JJIEKTPUYECKOTO IMOJIA  3apsHKEHHOIO
KOHJ/IEHCaTopa B KOHKPETHBIX CHUTyalusiX. Paccuumwvieams obwyio émMKocmb
cucmemvl  kKonoencamopos. Haxomute B VIHTepHeTe M JONOIHUTEIBHON
auteparype HH(GOpPManuil 00 OTKPBITMHM JJIEKTPOHA, HCTOPUU H3Y4EHUs
ANEKTPUYECKUX SIBJICHUM. ['OTOBUTH  NIpe3eHTauMh U COOOLIEeHUs IO
M3YYEHHBIM TeMaM (BO3MOXKHbIE TEMbI IIPEICTABJICHbI B YUeOHHUKE).

3aKOHEI

[IOCTOSIHHOTO
14 u4)

TOKa

ITocTosiHHBIN 2neKTpHUecKnil ToK. Cuila ToKa.
Conporusnenue.  llocnenoBarenbHoe  u
rapajuieJIbHOE
Pabora umomHocTh TOKa. 3akoH Jxoymis—

COCAUHCHUA TIPOBOJAHHUKOB.

Jlenna.

Onexrpoasmxkymas cuia (3J]C). 3akon Oma
JUISL TIOJTHOM DJIEKTPUYECKOM LEIH.

JlaGopaTopHbie paOOTHI:

1. IlocnemoBarenbHOE U HapajuIeIbHOE

JlaBath omnpenesieHUE TOHATHI: DSJIEKTPUYECKUN TOK, CHJa TOKa, BOJBT-
aMIlepHas XapaKTePUCTUKA, DJIEKTPUUECKOE COIPOTUBIICHUE, CTOPOHHUE CHIIBL,
AJIEKTPOJIBHKYILAS CHIIA.

[Tepeunciars yCIIOBUSA CYILLIECTBOBAHUS ANEKTPUUECKOTO TOKA.
Pacno3naBath ¥ BOCHPOW3BOIUTH SIBIICHHUE DJIEKTPUUYECKOTO TOKA, AEHCTBUS
ANEKTPUYECKOTO TOKA B TMPOBOJHUKE, OOBACHATH MEXaHW3M SIBICHUH Ha
OCHOBAaHHWM 3HAHUM O CTPOCHUU BEILIECTBA.

Co3aBaTh KOMITBIOTEPHBIE MOJIENU AJIEKTPUUYECKOTO TOKA.

[lonb30BaTbcss ~ aMmepMeTpOM,  BOJBTMETPOM, OMMETPOM:  YUYUTHIBAThH
0COOEHHOCTH U3MEpEeHUsT  KOHKPETHBIM  NpuOOpoM U MpaBHia
MOAKJIIOYEHUS B DJIEKTPUYECKYIO LEIb.

HccnenoBaTh  3KCHEPUMEHTAIbHO  3aBHUCHUMOCTh CHJIIBI  TOKa B




COEMHEHUE MPOBOIHUKOB.
2. U3mepenue 3J1C uCTOYHMKA TOKA.

HUccnenoBanud:

1. UccnenoBanue 3aBUCHMOCTH HAIPSHKCHUS
Ha MOJIFOCaX MCTOYHHKA TOKA OT CHJILI TOKA B
LIETIH.

2. HccnenoBanne 3aBHCHMOCTH CHJIBI TOKa
qyepes JIAMIIOYKY OT HaIpsKCHUs Ha HEll.
6000l

3. Hccneoosanue  nacpesanus

Hacpesameiem Hebonbulou MOUWHOCMU.

IMPOBOAHHUKE OT HAIIPSKCHUA U OT COITPOTHUBJICHUSA IIPOBOAHHKA.

@®opmymupoBatb 3akoH  Oma 11 ydacTka LenHM,  YCIOBHS — €ro
npuMeHUMOcTH. COCTaBJIATh ypaBHEHHE, ONMCHIBaronmiee 3akoH Oma i
ydyacTKa IeNM, B KOHKPETHBIX CHUTYyalUusX; BBIYMUCIATH, HUCIOJIB3YS
COCTaBJICHHOE YPaBHEHUE, HEU3BECTHBIC 3HAYCHMS BEJINYMH.

PaccuurtsiBaTh oOrmiee COIIPOTHBIICHUE ydacTka Lenu pu
IIOCJICZOBATEIBHOM W IApaJUICIbBHOM  COCJUHEHMM IPOBOJHUKOB, IIPH

CMEILIAaHHOM COEJMHEHUM IPOBOJHUKOB. BBINOIHATH pacy€Tsl CHJI TOKOB U
HaNpsHKEHUH B pa3IMUHBIX (B TOM YHUCIIE, B CJIOXKHBIX) DJIEKTPUUECKUX LIETAX.
®opMyaupoBaTh U UCIIONIBb30BaTh 3akoH Jxoyns—Jlenna. Onpenenars padoty
U MOIIHOCTb 3JIEKTPUUYECKOTO TOKA, KOJIMYECTBO TEILIOTHI, BBIACIAIOIIEHCS B
IIPOBOJHUKE C TOKOM, IIPH 33JaHHBIX TapaMeTpax.

@opmynupoBats 3akoH Owma [auf  HOJHOW — LEnW,  YCIOBHUA  €ro
npuMeHuMocTH. CoCcTaBIsATh ypaBHEHHE, BbIpakatolee 3akoH Oma Ji1sl HOJTHOU
Leny, B KOHKPETHBIX CHUTyallMsX; HaxOOUTb, MHCIOJb3ys COCTaBICHHOE
ypaBHEHUE, HEU3BECTHBIC BEIIMUUHBI.

N3mepsATh 3HaueHUE IIEKTPOJABMIKYILEH CHIIBI, HANPsSOHKEHUE M CHIIy TOKAa Ha
y4acTKe LEMU C MOMOIIBI0 BOJIBTMETPA, aMIEpMeTpa U LU(PPOBBIX JATUYHMKOB
HaIpPsDKEHUS U CHIIBI TOKA.
CoOumronaThb MpaBuiia
HCTOYHUKAMH TOKa.
PaGorate B nape, rpynmne npu BBIIOJHEHUH MPaKTHUECKUX 3a1aHuil. Haxoautsb
B JuTepaType M B MHTepHeTe uHGpOpManMIO MO 3aJaHHONM TeMe, O CBS3U
ANIEKTPOMArHUTHOTO B3aUMOJICHCTBUS C XUMHUYECKHMMH pEeaKUUsIMU u
OMOJIOTHYECKUMHU TIpoLiecCaMu, 00 HCIIOJIB30BaHUM AJIEKTPUUYECKHUX SIBIECHUHN
KUBBIMH OpTraHU3MaMHU.

l'oToBUTH  TIpe3eHTaIUM W COOOIICHHS
(BO3MOXKHBIE TEMBI NPE/ICTABIECHBI B yUEOHUKE).
BoinmonusaTe JIOTIOTHUTEIbHbBIE UCCIIEIOBATENbCKUE  pabOThI 1o
U3YYEHHBIM TeMaM (BO3MOXKHBIE TEMBl IpEJICTaBIE€Hbl B y4yeOHHKE M B
IporpaMme).

TEXHUKH  0Oe30MacHOCTH  Tpu  pabore  C

110 HU3YUCHHBIM TEMaM

DNEeKTPUUECKUN TOK B
Pa3IUYHbBIX

(10 v)

cpenax

3J'ICKTpOHHa$I IMPpOBOAUMOCTD MCTAJJIOB.

3aBUCUMOCTD

COIIPOTUBJICHUA MMPOBOJHUKA oT

JlaBaTh  ompejelieHWe TOHSATUH: HOCUTENM  dSJEKTPUUYECKOTo  3apsja,
IIPOBOJMMOCTD, CBEPXITPOBOAMMOCTD, coOCTBEeHHas IIPOBOAMMOCTD,
MpUMECHass  MPOBOJUMOCTb,  JJIEKTPOHHAs  IMPOBOAUMOCTbH,  JbIPOYHAS
MPOBOJIUMOCTb, ~ p—Hh-nepexoo, BaKyyM, TEPMOSJCKTPOHHAs  SMUCCHI,




Ceepxnposooumocmo,
DONEeKTpUUECKUH TOK B IIOJYHNPOBOIHHUKAX.

TeMIIepaTyphl.

CoOcTBeHHass M IPUMECHAs IPOBOJAUMOCTH.
p—N -Tiepexo.

THonynpogoonuxoswlii.  0u00,  MpPAH3UCMOP.
Ilonynpogoonuxosvie npubopul.
DJIEKTPUYECKMH  TOK B DJIEKTPOJIUTAX.

Onekmponu3. DNEKTPUUECKUNA TOK B BaKyyMe
u rasax. Ilnasma.

JIEKTPOIIN3, ra30BbIif paspsz, pexoMOuHanus, MOHU3a1us,
CaMOCTOSITENIbHBIN pa3psij, HECAMOCTOSATENbHBIN pa3psi, I1a3ma. Pacro3HaBarhb
U OIMCBIBATH SIBJICHUS IIPOXOXKICHUS IEKTPUUECKOro TOKa Yepe3 MPOBOAHUKH,
IIOJIYTIPOBOJIHUKH, BaKyyM, JIEKTPOJIUTHI, a3bl.

KayecTBeHHO XapakTepu30BaTh 3UEKTPUUECKUII TOK B Cpele: Ha3blBaTh
HOCHUTEIH 3apsA70B, MEXaHU3M UX 00pa30BaHUs, XapaKTep JABUKEHUS 3aps10B B
UIEKTPUUYECKOM II0J€ U B €ro OTCYTCTBHUH, 3aBHUCUMOCTb CHJIBI TOKa OT
HaIpPsHKEHUS, 3aBUCHMOCTb CHJIbI TOKA OT BHEIIHUX YCIOBUH.

Teopemuuecku npeockasviéamv HaA OCHOBAHUU 3HAHUL O CMPOEHUU Geujecmsd

xapakmep  HOocumenei 3aps008 6 pA3IUYHbLIX  Cpeoax,  3A8UCUMOCMb
CONpoOmuGnerHus NpPoBOOHUKO8, NOIYNPOBOOHUKOE U  JJIeKMPOIUMO8 Om
memnepamypel.  Ilpusooums — npumepvl  QuU3UYECKUX  IKCHEPUMEHMO8,

A6NANOWUXCA Kpumepuiamu  UCMUHHOCmU  meopemuiecKux npedcxasartuﬁ.
Obochosbisams u OMCmMausams c80U NPeONON0NHCEHUSL.

[lepeunciaTh OCHOBHBIE TOJIOKEHUS TEOPUU BJIEKTPOHHOW IMPOBOJAUMOCTHU
METaJUIOB.

Boluucnsate 3Hau€HUsT CpeqHEH CKOPOCTH  YHOPSJIOYEHHOTO JABUKEHUS
3JIEKTPOHOB B METAJUIE MOJ| JCHUCTBHEM 3JIEKTPUUYECKOTO MOJIsI, B KOHKPETHOU
cutyauuu. Onpeaenartb CONPOTHUBIECHUE METAITIMYECKOTO TMPOBOJAHUKA IpHU
JTAHHOU TemnepaType.

3KcnepwweHmaJZbHo uccneo0o8amsn 3A6UCUMOCNb
Memaniuyeckux npo8oOHUKO8 Om memMnepamypbi.
Ilpusooumsv npumepsvl c8epXnNpPOBOOHUKO8, NPUMEHEHUS CEEPXNPOBOOUMOCTU.
Ymounuame epanuyer npumenumocmu 3axona Oma 6 ces3u ¢ Cyujecmeosanuem
ﬂ@ﬂeHuﬂCBQPXUPOSOOMMOCWHL
Hepe‘—H/ICJ'ISITB OCHOBHBIC IIOJIOKEHU
IMPOBOAMMOCTH IMOJTYIIPOBOJHUKOB.

conpomueilienus

TEOPUH  DJIEKTPOHHO-IBIPOYHON

[IpuBOIUTH, TpPUMEPHl YUCTBIX IOJTYIPOBOJIHHUKOB,
JIOHOPHBIMH H aKIIEITOPHBIMH IIPUMECSIMHU.
DKkcnepumenmanbHo uccnedoeamy 3a8uUcumMocms conpomueénenus
NOTYNPOBOOHUKO8 Om memnepamypuvl u ocgeujeHHocmu. OOvACHAMb Meopuio
npogooumocmu  p—n-nepexooa. llepeyuciames ocHosHble c8olicmeéa p—n-
nepexooa.

Ilpumensams meoputo NPoBOOUMOCIU K ONUCAHUIO paboOmbl
MpPaH3uCmopa.

MOJIYITIPOBOAJHUKOB C

ouooa u




[IpuBOANTE MpUMEPHI NCTIOIB30BAHUS MOITYIPOBOIHUKOBBIX IPUOOPOB.
IlepeunciATh yCIOBUS CYILIECTBOBAHUS JJIEKTPUYECKOTO TOKA B BaKyyMe.
IIpumeHsATh 3HaHMA O CTPOEHUM BEINECTBA I ONUCAHUS  SIBJICHHUSA
TEPMOIEKTPOHHON AMuccuM. ONHChIBaTh NPUHLMUI JEHCTBUS BaKyyMHOI'O
IMOAA, IEKTPOHHO- JIy4eBOM TpyOku. IIpMBOIUTH MpUMeEpsl MCHOIb30BAHUS
BaKyyMHBIX PHOOPOB.

OOBsACHATH MeXaHHU3M OOpa30BaHUS CBOOOJHBIX 3aps0B B pacTBOpax u
pacIuIaBax >JIEKTPOJIUTOB.

Onucvieams 3a6UCUMOCTb CONPOMUBTEHUS JNEKMPOTUNOE O MeMNePaAmypbi.
Teopemuuecku npeockasvléamv HA OCHOBAHUU 3HAHUL O CMPOEHUU Geujecmsda
X00 npoyecca 2nekmpoausa. Illpusooums npumepvl U 80CNPOU3BOOUMD
Qusuueckue sKcnepumenmul, nHOOMEePHCOAIOWUe BblOENEHUe HA INEKMPOOaX
geuecmea npu NPOXOAHCOEHUU INEKMPULECKO20 MOKA Yepe3 dNIeKMpoaun.
YTOUHATH IpaHULBl IPUMEHUMOCTH 3aKkoHa OMa Ui ONUCaHUS IPOXOXKACHUS
NEKTPUYECKOT0 TOKA 4epe3 IEKTPOJIUTHL. [IpUMeEHsTh 3HaHMS O CTPOCHHUH
BELIECCTBA JJIsl ONMCAHUS SIBICHUS DJICKTPOIN3a.

CocraBiATh ypaBHEHME, OIMCBIBAIOIIEE 3aKOH »JekTponusa Papanes, s
KOHKPETHBIX CUTYyallMi, HaXOAUTb, MCIOJIb3ysl COCTABJICHHOE YPaBHEHHUE,
HEU3BECTHBIC BEIWYMHBL. [IpUBONUTHL NpUMEpBI UCIOIB30BAHUS JJIEKTPOIU3A.
OOBsACHATh MEXaHU3M O0pa30BaHUs CBOOOJHBIX 3apsAoB B rasax. llpumeHsaTs
3HaHUA O CTPOCHHUM BEILECTBA Ul OMMUCAHUS SIBJICHUN CaMOCTOSTENBHOIO U
HECaMOCTOSITENIBHOTO pa3psanoB. Pacno3nasats, IIPUBOJUTH IIPUMEDPBI,
[IEPEUYUCIIATD YCIIOBUS ~ BO3HMKHOBEHHUS  CaMOCTOATEIBHOTO U
HECAMOCTOSITEJIBHOTO Ta30BbIX Pa3psAI0B, Pa3JIUYHBIX THUIIOB Fa30BbIX Pa3psiOB.
[IpuBoguTe mpUMEPBl MCIOJIB30BAaHUSA Ta30BbIX paspsanoB. llepeuncusars
OCHOBHBIE CBOMCTBA U IPUMEHEHHE IJIa3MBl.

Pabomamu 6 nape, epynne npu 6blNOJIHEHUU UCCIE008AMENLCKUX padbom, npu
ocywecmeneHuu meopemuieckux npeockazanuti. Haxoguts B nuteparype U B
NuTepuere nunpopmanuio o 3aganHoi reme. [lepepabarbiBaTh, aHATN3UPOBATD
U TIPECTaBIATh HHPOPMALIMIO B COOTBETCTBHH C TIOCTABICHHBIMH 3a/1a4aMHU.
l'oToBUTH mpe3eHTalMK W COOOUIEHHS MO0 H3YYEHHBIM TeMaM (BO3MOJKHBIE
TEMBI NIPE/ICTaBJICHbI B yUeOHUKE).

PeszepB (254 )




IloypouHo - TeMaTH4YeCKOe MJIAHNPOBaHHE
11 kaacc (1704, 54 B Hexe 10)

Temarnueckoe COI[Cp)KaHI/IC KypcCa BI/II[ ACATCIBHOCTH yUallluXCs
IIJIAaHUPOBAHUEC
OCHOBBI 2JIeKTPOAMHAMHUKH (mpoaoskenue) (18 u)
MarauTtHoe mosie | MarauTHoe ITOJIC. I/IHHyKLII/ISI Z[aBaTb OIIPECACIICHUA MMOHATUM: MAarHUTHOE I10JI€, MHAYKIUA MarHuTHOTI'O I10JIA,
9 u) MarHUTHOTO oJist. BEeKTOp MarHUTHOI BUXpeBoe Tmosie, cuina Awmmepa, cuwia Jlopenma, ¢eppoMarHeTuk, JIOMEH,

AHIAYKIIUH. JleficTBMe MarHUTHOTO IOJISI
Ha MPOBOJIHUK C TOKOM U JBUKYIIYIOCS
3apshkeHHYro yactuny. Cuna Ammepa. Cuia
Jlopenua. [IpaBumno neBoi pyku. MarHutHbie
CBOMCTBa BellecTBa. Macnummuas 3anuce
ungopmayuu. InekmpousmepumenvHvlie

npubopbi.

JlabopaTopHbie paOOThI:
1. N3mepenne CUJIbI B3aMMOJICHCTBHS

KaTymKyu € TOKOM MW MarHutTa

temneparypa Kropu, maenumnas nponuyaemocms eewjecmsea. JlaBatb
olpesiesIeHUE €IMHULIbI UHIYKIIUM MarHuTHOro noss. [lepeuncisate OCHOBHBIE
CBOWCTBAa MarHUTHOro nojs. M3o0paxkaTb MarHUTHbIE JIMHUU ITOCTOSIHHOTO
Mar"uTa, NpsMOro MPOBOJHUKA C TOKOM, KaTyIIKH C TOKOM.

HaGmtonate B3aMMOJEHCTBME KATyIIKH C TOKOM M MarHuTa, MarHUTHON
CTpPEJIKHU U MPOBOJHUKA C TOKOM, AEMCTBUSI MAarHUTHOTO MOJISl HA JABMKYILYIOCS
3apsDKEHHYIO YaCTHILY.

®opmyaupoBaTh 3aKOH AMIlepa, TpaHUIBl €ro npuMeHuMocTu. OmnpenensiTh
HaIlpaBJICHUE JIMHUA MHIAYKIMM MAarHUTHOTO IIOJI C IIOMOIIBIO IIpaBUIIA
OypaBuMKa, HaIpaBlieHUE BEKTOpPOB cuiabl Ammepa u cuibl JlopeHna c
IIOMOLIBIO ITPABHJIA JIEBOU PYKH.

[IpumensTs 3akoH Amnepa u GopMyny Ui BeluucieHus cuibl JlopeHna npu
pelIeHnN 3aau.

Obvsacuams  npunyun  pabomsl  YUKIOMPOHA U  MAcCC-Cnekmpozpaga.
IlepeuncnsTh TUIBI BEIIECTB IO MArHUTHBIM CBOWCTBAaM, Ha3bIBaTh

CBOICTBa qua-, mapa- u GeppoMarHeTHKOB.

N3mepsaTh crily B3auMOIEHCTBUS KaTYILIKK C TOKOM U MarHura.

Hccneoosamv  macnummuble ceoticmea men, U320MOGNIEHHbIX U3 PA3HbIX
Mamepuanos.

Paborarh B mape npu BBHINOJIHEHUHM MPAaKTUYECKUX 33JaHUM, B Iape U IpyIie
MIpY pElICHUH 3a/1au.

Obvacuame  npunyun  Oeucmeusi  NeKMpoUIMePUMeNbHbIX
2POMKO2080pUMENSL U INEKMPOOBUAMETIAL.

Haxonute B nutepatype u B MHTepHeTe MHpOpMaLuUI0 O BKiIaze AMIepa,
JlopeHnla B M3y4Ye€HHME MAarHUTHOrO mojs, pycckoro ¢usuka CrojeroBa B

npubopos,




HCCTIeIOBAaHNE MarHUTHBIX CBOMCTB (peppOMarHeTUKOB, O MPUMEHEHUH 3aKOHA
AmMriepa, NPaKTUYECKOM HMCIOJb30BAaHUU JICUCTBUST MAarHUTHOTO TIOJISI Ha
JNBIDKYIIIMICS ~ 3apsill, YCKOPUTEISIX OJEMEHTAapHBIX YacTHI, O BKJIaJe
POCCUICKHUX YYEHBIX B CO3JaHUE YCKOPHUTEJIECH 3JeMEHTapHbIX YacCTHUIl, B TOM
gucine B O0wenqunenHoM Mucruryre Anepupix MccnenoBanuii B [[yOHe u Ha
anpoHHOM KoJutaizepe B LlepHe; 00 wucmonp3oBaHMM (EeppOMArHETHKOB, O
MarHuTHOM IMojie 3emid. ['OTOBUTh  Mpe3eHTallud W COOOIIEHUS  TIO
W3YYCHHBIM TeMaM (BO3MOXHBIC TEMbI IPEJICTABJICHBI B YICOHHUKE).

DneKTpoMarHuTHas
uHAyKws (9 u)

SIBneHue IEeKTPOMAarHUTHON UHAYKIIUH.
MaruuTHsbli notok. IlpaBuio Jlenna.
3aKOH AJIEKTPOMATHUTHON MHAYKIIUH.

DNEeKTPOMarHuTHOE noue. Buxpesoe
NEKMpUsecKoe

noie. [IpakTHyeckoe TpPUMEHEHUE
3aKOHa  DJIEKTPOMAarHUTHOM  WHIYKIIHH.
Bosnuxnosenue I/]C UHOYKYUU 8
OBUINCYUUXCS NPOBOOHUKAX. SABnenue
CaMOMHIYKIUHU. VHIYKTUBHOCTE.  DHEPrHs

MarHMTHOTO TIOJIS TOKA.
JlabopaTopHbie paOOThI:

1. UccnenoBanue sBieHus
ANEKTPOMArHUTHOW UHIYKITHH.
Koncrpyuposanue:

1. KoHncTpynpoBanue 31eKTpoIBUTATES.

JlaBaTh omnpeiencHus MOHATUM: SBJICHHUE SJIEKTPOMAarHUTHOW WHIYKIHH,
MarHuTHbIA 1oTOK, D/IC MHIyKIMHM, UHIYKTUBHOCTb, caMouHaykuus, JD/C
CaMOMHIYKIMH.

PacniozHaBarb, BOCIIPOU3BOJIUTb, HabI0aTh SIBJICHUE
JIEKTPOMArHUTHOM MHYKIIMH, I0KA3bIBaTh NPUUMHHO-CJIEICTBEHHbIE
aHAJIN3UPOBATh

CBSI3U IpU HAOJIIOJIEHUU  SIBJICHMSL. HabGmonate M 3KCIIEpUMEHTHI,

JeMoHcTpupytomue npaswio Jlenna. @opmynupoBaTe npaBuiio JIeHia, 3aK0H
3JE€KTPOMAarHUTHON MHIYKIWHU, TPAHULIBI €0 TPUMEHUMOCTH.

HccnenoBats sSiBIE€HUE 2JIEKTPOMArHUTHON MHAYKIIUH.

HepeltMCJl}ll’l’Ib yciuaosusd, npu  Komopslx 603HUKaenl uHayKL;LlOHHbZIZ moK 6
3aMKHymom KoHmype, kamyuike. Onpeoensims poib Hcene3H020 CepOeyHUKd 8
kamyuike. H3zobpasicams epaguuecku @Hewinee U UHOVKYUOHHOE MACHUMHbLE

noaa. Onpedensamb HanpasieHue UHOYKYUOHHO20 MOKA 68 KOHKPEemHOU
cumyayuu.
OOBSCHATH  BO3HMKHOBEHHWE  BUXPEBOTO  DJJEKTPUYECKOTO  TOJSI U

ANEKTPOMArHUTHOTO TIOJIS.

Onucvieamv  npoyecc  6o3uuxHosenus IC  uHOyKyuu
NPOBOOHUKAX.

Ilpeocmasnsamo NPUHYUN oeticmausl
INEKMPOOUHAMUYLECKO20 MUKDODOHA.
PabGorare B mape W Tpymme TpPH BBIOJHEHUH MPAKTHYCCKUX 3aaHHM,
TJIAHUPOBATH SKCTIEPUMEHT.

8  O0BUINCYUUXCSL

9/1eKmpo2eHepamopa u

[lepeuncnarh TpUMEpPHl  WCIONB30BAHUSI  SBJICHUS  AJICKTPOMArHUTHOMU
WHIYKIIAH.
Pacmo3naBath, BOCHpPOW3BOAWTH, HAOMIOAATh SIBICHHUE CaMOWHIYKIIHH,

IOKa3bIBAThL MNMPUYIMHHO-CIICACTBCHHBLIC CB3U IIPU HaGHIOI[eHI/II/I SIBJICHUA.




dopmynmupoBaTh 3aKOH CaMOWHIYKIIMH, TPAHUIBI €ro NPUMEHUMOCTH.
[TpoBOANTH aHATIOTUIO MEXKIY CAMOWHIYKIIMEW W WHEPTHOCTHIO. Ompenensirtsb
3aBHCUMOCTh HHYKTUBHOCTHU KATYIIKH OT €€ JUTMHBI U TUIOINAIA BUTKOB.
HaxomuTh B KOHKpPETHOW CHTyalldd 3HAYEHUS: MarHUTHOTO motoka, JJC
uaaykuuu,  IC  undykyuu 6  Odsudicywuxcsa — npoeoonukax,  IJC
CaAaMOWHIYKIINM, WHIYKTHBHOCTh, DHEPIHI0 MAarHUTHOro mois. HaxomuTte B
muteparype u B HMHTepHere MH(DOpPMANUI0 O WCTOPUU OTKPBITHS SIBJICHUS
JNIEKTPOMArHUTHOW WMHIYKIIMK, O BKIAJe B HU3YYCHHUE HTOTO SIBIICHUS
PYCCKOTO ¢bmuka  DO. X. JleHa, 0 O6oproe C TPOSIBICHUSIMH
ANIEKTPOMArHUTHOW WHIYKIIMA U O €€ HCIIOJIb30BAHWHM B TIPOMBINIICHHOCTH.
['oTOBUTH Tpe3eHTAlMM W COOOIICHUsS 0 M3YYECHHBIM TeMaM (BO3MOXKHBIC
TEMBI [TPEJICTABIICHBI B YUCOHHKE).

Kosaebanns u BoJiHbI (42 u)

Mexannueckue
konebanus (7 u)

Mexannueckue konebanus. CBoOOAHbIE
KoseOaHus. MaremMaTudeckuil ¥ nNpyKUHHBIN
MasTHUKH. [IpeBpalienus sHepruu npu
Kosie0aHUAX. AMIUIUTY/A, IEPUOJI, YAaCTOTa,
¢a3za xonebanuil. BeiHyX1eHHbBIE KOe0aHMs,
pE30HaHC.

JlabopaTopHbie paOOThI:
Ormpesenenne yCKOpeHuUs: CBOOOTHOTO
MaaCHUA Mpu MOMOIIH MasdTHHKA.

Uccnenosanus:
[Tpu 3aTyxanuu KoaebaHul aMIUTUTY 1A
00paTHO MPOMOPIIMOHATIFHA BPEMEHHU.

JlaBath ompe/iesieHus MOHATHIA: KoJieOaHus1, KojiebaTebHas CUCTEMa,
MeXaHHuYecKue KoueOaHus, rapMOHUYECKUE KoJIeOaHusl, CBOOOHbIE
KoJieOaHMs, 3aTyxarollue KoJieOaHUs, BBIHYXKICHHbIC KOJICOAHUS,
pE30HAHC, CMEIEeHNEe, aMIUTUTY/a, TIEPUO/], YaCTOTa, COOCTBEHHAs YacTOTa,
¢a3za.

[TepeuncisiTh ycIOBHS BO3HHKHOBEHHS KoJieOaHwid. [IpWBOAMTH MPUMEPHI
KoJIeOaTeTbHBIX CUCTEM.

OnuceIBaTh MOJICIH: TIPYKUHHBIA MasSTHUK, MaTEMaTHUECKUAN

MasTHUK. [lepeuucnsats BUIbI KOIeOATeIbHOTO TBUKECHHUS, UX

cBoiicTBa. PacriosHaBaTh, BOCIPOU3BOANTH, HAOIIOAATH

rapMOHHYECKHEe KoieOaHusi, CBOOOAHBIE KoOJIeOaHus,

3aryxaromue KoJieOaHusl, BRIHYXICHHBIE KOJIeOaHus,

pe3onHanc. [lepeuucnsare cnocoObl MOTYYEHHS] CBOOOTHBIX H

MEXaHWYECKHUX KOJIeOaHMil.

CocTaBnaTh ypaBHEHHE MEXaHHUYECKUX KOJIeOaHM, 3aMHUChIBaTh €r0 pEIICHHE.
Ompenenarb 1O YpPaBHEHUIO KOJEOATEIBHOTO  JBWIKEHUS  TapameTphbl
KoJeOaHusl.

[IpencraBnsaTh 3aBUCHMOCTD CMEIICHUS, CKOPOCMU U YCKOpeHUsi OT BPEMEHHU
MpH KOJEOAHUSX MATEMATHYECKOTO U TMPYKUHHOTO MasTHUKA TpaduuecKH,
OTIPENIENATH 0 TPAPUKy XapaKTEPUCTUKH: aMILTUTYAY, IEPHO U YacTOTY.
Uszobpasxcamv  epaguuecku  3a8UCUMOCHb  AMAIUMYObL  BbIHYHCOCHHBIX
KOJIeOaHUll Om Yacmomul 8bIHYHcOaouell cuivl. Anaiusuposamov usmeHeHue




0anno20 epachuxa npu usmenenuu mpenus 6 cucmeme. Haxomute B
KOHKPETHBIX CHUTYallUsSX 3HAYCHHs IMEepHoja KoJeOaHWH MaTeMaTUYeCKOro U
MPYXKUHHOTO MasTHUKA, YHEPTUH MasTHUKA. OOBSICHATH MPEBPAILICHUS YJHEPTHH
MIPH KOJICOAHUSX MAaTEeMAaTUYECKOTO MAasSTHUKA U Tpy3a Ha MPYyKUHE.
Hccneoosams 3aeucumocms nepuooa KoaieoOaHuil Mamemamuiecko2o
MAsAMHUKA OM €20 OJIUHbL, MACCbl U AMUAUMYObl Kolebanut. Mcciedosams
3A6UCUMOCTb NEPUOOA KOJLeOAHUIL 2PY3a HA NPYAHCUHE OM €20 MACCHI U
ACECMKOCU NPYIHCUHBL.

Pabortare B mape u rpymre Mpu PeIIeHUH 3a7a4d ¥ BBIITOJHECHUH MPAKTHYCCKUX
3aJlaHui, HCCIICIOBAaHUH, INITAHUPOBATH IKCIICPUMEHT.

Bectu muckyccuto Ha Temy «Posib pe3oHaHca B TEXHHKE U ObITY». Haxonmute B

mutepatrype u B HMuTepHere  mHpOpMammio 00 WCHOIB30BaHUHU
MEXAHUYECKUX Kose0aHuit B npubopax reojoropa3Beku, dYacax,
Kauemnsix, JPYrux YCTPOMCTBAaX, 0O MCIIOJIb30BAHWU B TEXHUKE U MY3BIKE

pe3oHaHca U 0 0oprOe ¢ HUM. ['OTOBUTH TMpe3eHTallMu |  COOOILIEHUS 110
HU3Y4YECHHBIM TeMaM (BO3MOXKHBIC TEMBI TIPEICTABJICHBI B YyUCOHHUKE).
KoHTtponupoBats penienne 3a1a4 caMuM U JpYTUMH YYallUMHUCS.

3HCKTpOMaFHI/ITHLIe

KOJIeOaHus
(16 u)

DNeKTPOMarHUTHHIE KOJEOaHHUS.
Konebarenbublit KOHTYp. CBOOOIHBIE
ANEKTPOMArHUTHBIE KOJeOaHusI.
Aemoxkonebanus. BoinyscoenHble
NEKMPOMASHUMHbLE KOJIeOAHUS.
[Tepemennsiit Tox. Konoencamop u kamywka
8 yenu nepemenHo2o moxa. Pezonanc 6
yenu nepemeHHo20 moxa.
IIpouszsoocmeo, nepedaua u nompebnenue
INEeKMPUUECKOU  IHepeUuu. InemMeHmapHas
meopus mpancgopmamopa.
Koncmpyuposanue: 1. Koncmpyupoeanue
mpaHcghopmamopa.

JlaBaTh ompejeNeHus] TOHSATHI: DJIEKTPOMArHUTHBIC KOJICOAHWMS,
KoJe0aTeNbHbIN KOHTYp, CBOOOAHBIE TIEKTPOMAarHUTHBIE KOJIeOaHMs,
aemoxonebanus, agmoxkoredamenvhas —Cucmemd, BBIHYXICHHbIC
ANEKTPOMArHUTHBIE KOJEOaHUs, MEPEMEHHBINH SJEKTPUUECKUN TOK, aKTUBHOE
COIIPOTHUBIICHUE, UHOVKIMUBHOE CONPOMUBTIEHUE, EMKOCIHOE CONPOMUGIeHUe,
NoJIHOe cConpomueieHue yenu nepemenHo20 moka, 1eUCTBYIoIee 3HaYeHHE
CWIBl TOKa, JCHCTBYIONEE 3HAYCHUE HAMPSIKCHHUS, TpaHCHOpMATOp,
koa¢dunment Tpanchopmaruu. M3o0paxkats cxeMy KolebaTeIbHOTO KOHTYpa
Y OIHCHIBATH TIPUHITUI €T0 PAOOTHI.

Pacro3naBath,  BOCHpPOM3BOJUTH,  HAOMIOJaTh  CBOOOHBIC
AJICKTPOMArHUTHBIC KOJICOAHWS, BBIHYXKJICHHBIC JJIEKTPOMATHUTHBIC
KoJeOaHus1, pe30HAHC B IIETIH IEPEMEHHOTO TOKa.

AHaIM3UPOBaTh MPEBPAIICHHS SHEPTUH B KOJICOATSIIEHOM KOHTYPE TIPH
ANEKTPOMATrHUTHBIX KOJICOAHHSIX.

[IpencTaBiasTh 3aBUCUMOCTD JIEKTPHUYSCKOTO 3apsiJia, CHITBI TOKA U
HaMpsKEHUs OT BpEMEHU MPU CBOOOIHBIX JIEKTPOMATHUTHBIX KOJICOAHHSIX.
Omnpenensath 1o rpaduKy KojaeOaHHd ero XapaKTePUCTHUKU: aMIUTHTYTY, IEPHOT
Y 4acTOTY.




IIposooumsv  amanocuro mexncoy MexaHudecKumu U I1eKMpPOMASHUMHbIMU
KONeOaHUAMU.

3anuceiBaTth popmyny Tomcona. Beruucasats ¢ nomonibio popmynsl Tomcona
MEPUOJT U YaCTOTy CBOOOIHBIX SJIEKTPOMArHUTHBIX KojeOaHwii. Omnpenensts
MIEPHUOJ], YACTOTY, aMIUIUTYAY KOJIeOaHUI B KOHKPETHBIX CUTYaIUsX.
Hccneoosamsv snekmpomacHummvle KoieOaHusl.

llepeuucnams ceoticmea asmoxonrebanuti, a8MoKoNeOAMENbHOU CUCTEMDL.
Ilpusooums ~ npumepvl  a8MOKOIEOAMENbHBIX — CUCHEM,  UCHONb30BAHUSL
asmokoneoaHull.

OOBACHATH NPUHLUII MOJYYCHUS TIEPEMEHHOT0 TOKa, YCTPOMCTBO reHepaTtopa
MIEPEeMEHHOT0 TOKa.

Ha3piBaTh 0cOOEHHOCTH MEPEMEHHOTO IEKTPHYECKOTO TOKA HA Y9aCTKE IIeTH C
PE3UCTOPOM.

llepeuucnams ocobenHocmu nepemeHHo20 INeKMpPUUecKo2o moKa Ha y4iacmke
yenu ¢ KOHOEHCamopoM.

llepeuucnams ocobenHoCmu nepemMeHHo20 INeKMPUYEcKo20 MOKA HA Y4acmKe
Yenu ¢ KamyuKou.

3anuceiBaTh 3akoH OMa As 1enu NMepeMeHHOro Toka. HaxonuTe 3HaueHus
CWJIBI TOKA, HANpPSDKEHUS, aKTHUBHOTO COMPOTHUBIICHHUS,

UHOYKMUBHO20 CONPOMUBNEHUS, EMKOCIMHO20 CONPOMUBIIEHUS, NOTIHO20
conpomugerus ey IePeMEeHHOT0 TOKa B KOHKPETHBIX CUTYaIlUsX.

HaxoauTh 3Ha4€HNs MOIIHOCTH, BBIIETSIOUICICS B LIETTH IEPEMEHHOTO

TOKa, IEHCTBYIOIINUX 3HAYEHUN TOKA U HAMPSKEHUS.

HazbiBaTh yca0BHsI BOSHUKHOBEHMSI p€30HAHCA B LIEMIU IEPEMEHHOTO

TOKa.

OnunceiBaTh  yCTPOMCTBO, NPHUHIUI JEUCTBUS W NPUMEHEHUE
TpaHcdopmaropa.

Boruncnsate koo@uimeHT TpancGopMalii B KOHKPETHBIX CUTYaIUsIX.
Haxomauts B nuteparype u B HTepHETE MHPOpPMAIIHIO O IOTyYeHUH, Tepeaayue
Y UCTOJIb30BaHUH MIEPEMEHHOTO TOKa, 00 UCTOPUHU CO3/1aHUS U IPUMEHEHUHU
TpaHc(hOopMaTOpOB, UCIOIH30BAHUN PE30HAHCA B IIETIH IEPEMEHHOT0 TOKa U O
O0opr0e ¢ HUM, ycIexax v mpooJieMax IEKTPOIHEPTETHKH.

Cocmasnams cxemwvl npeobpazosanus snepeuu va TOL] u na I'DC, a makaice
cxemy nepedayu u nompeoOieHus 21eKMmpoIHePSUU, HA3bIBAMb OCHOBHBIX
nompebumeneti 2n1ekmposHepeun. Ilepeuuciims npuuunbl nomepv SHePIUU U




803MOIICHOCIU 0151 NOGLIUUEHUSL P PEKMUBHOCTU €€ UCNONbIOBAHUAL.

Bectu nuckyccuio o 1ojib3e ¥ Bpesie 3JIEKTPOCTaHINM, apryMEeHTHPOBATh CBOIO
MO3ULMI0, YMETh BBICJIYIINBAaTh MHEHUE JPYIMX Y4YacTHUKOB. ['OTOBUTH
IpEe3EHTallMM U COOOLIEHMs] MO0 H3YYEHHBIM TeMaM (BO3MO>KHBIE TEMBbI
MIPEACTABIICHBI B YIYCOHUKE).

Mexanuueckue
BOJIHBI (8 u)

Mexanunyeckue BoaHbl. [lonepeunsie u
MIPOIOJIbHBIE BOJHBI. DHEPIUs BOJIHBI.
Hnmepghepenyus u ougpaxyus 60.H.

3eyKosvle

BOJIHbl.

JlaBaTh ompenieneHusi NOHATUI: MeXaHW4ecKas BOJIHA, IONEpeyHas BOJIHA,
IPOJIOJIbHASL BOJIHA, CKOPOCTHb BOJIHBI, JUIMHA BOJHBI, (ha3a BOJIHBI, NI0CKAs
B0/IHA, 6OIHOBAS NOBEPXHOCMb, (HPOHM BOAHbIL, Y4, 3BYKOBas BOJIHA,
TPOMKOCTh  3ByKa, BBICOTa TOHAa, TeMOp, OTpaXKeHUe, MPEIOMIICHHUE,
noryoleHue, uurepdepeHnus, ougpakyus, norsapusayus MEXaHUUECKUX BOJH,
KOI€pEHTHbIE = WCTOYHUKH, CTOsf4ash BOJHA, aKYCTUYECKHIl  pe30HaHC,
IUIOCKOMOJIApPU30BaHHas BoJjHA. [lepeuncnsaTh CBOMCTBA M XapaKTEPUCTHKHU
MEXaHWYeCKUX  BoOJH.  Pacmo3HaBarth,  BOCIpPOM3BOAWUTH,  HaOIHOAAThH
MEXaHUYECKUE BOJIHBI, IONEPEUHble BOJHBI, IPOIOJIBbHBIE BOJIHBI, OTPaKEHHE,
IpeNOMIICHNE, TOTJIOMEHHE, UHTEP(PEPEHIHIO, Ouppakyuio u NOIAPUZAYUIO
MEXaHUYECKHUX BOJIH.

HazbiBaTh XapakTepUCTUKH BOJIH: CKOPOCTb, YaCTOTA, JJIMHA BOJIHBI, Pa3HOCTh
¢as.

OnpenensiTb B KOHKPETHBIX CUTYalUAX CKOPOCTH, YacCTOThI, JJIMHBI BOJIHBI,
pa3HoCTH (a3 BOJH.

3anucvieamv  u  cocmaenimb 8 KOHKPEMHbIX — CUMYAYUAX YpPaeHeHue
2apmonuyeckoll be2yujell 80IHbl.

Haxomute B nureparype u B MHTepHere uHpopmanuio o BO30YKICHHH,
nepefaye W MCIOJIb30BAaHUM 3BYKOBBIX BOJIH, 00 MCIIOJb30BaHMM PE30HAHCA
3BYKOBBIX BOJIH B MY3bIKE U TEXHUKE.

Bectu auckyccuio o nosb3e U Bpelle BO3ACHCTBYSI Ha YEIOBEKA 3BYKOBBIX BOJIH,
apryMEHTHPOBATh CBOIO MO3UIMIO, YMETh BBICIYIINBAaTh MHEHUE JPYTHX
YYaCTHUKOB.

l'oToBUTH mpe3eHTalMu W COOOUIEHHS MO0 H3YYEHHBIM TeMaM (BO3MOJKHBIE
TEMBI NIPE/ICTaBJIECHbI B yUeOHUKE).

DJIEKTPOMAarHuTHbHIE
BoJHBI (11 v )

DJIEKTPOMarHuTHOE
DJIEKTPOMAarHUTHbHIE
BOJIHBI.

Buxpesoe

II0JIC.

I[aBaTB OIPCACIICHUA MMOHSTHM: SJICKTPOMATrHUTHOC TI0JIC, BUXPCBOC
OJICKTPHUYCCKOE II0JIC, JJICKTPOMArHWTHBIC BOJIHBI, CKOPOCTH BOJIHBI, JJIMHA
BOJIHBI, (1)3.38. BOJIHBI, 80/1IHO6A51 NOBEPXHOCNY, qprHm 60JIHbL, JIY4Y, NJIOMHOCMb




ANEKTPUUYECKOE none. Ceoticmea
9/IeKMPOMACHUMHBIX ~ GONH.  JlMana3oHsI
QJICKTPOMArHUTHBIX I/I3J'IyT-I€HI/1ﬁ u nux
MPAKTUYECKOE IIPUMEHEHHE.

IIpunyunvl paouocesasu u menieguoeHus.

nomoka  U3ny4eHus, MOYEYHbIl  UCTMOYHUK — U3TYYeHus, OTPAXKEHUE,
MpeJIoOMJICHUE, MOIJIOMIEeHHe, HHTepepeHnns, Audpakius, MONEPEeYHOCTD,
MOJIApU3alusl  AJCKTPOMArHUTHBIX  BOJIH,  PaJUOCBSI3b,  pPAOUOTIOKAYUS,
aMIUINTyZHasl ~ MOAYJSIIMs, JAeTekTupoBaHue. OOBIACHATH  B3aUMOCBS3b
MIEPEMEHHBIX JJEKTPUYECKOTO M MarHuTHOro nmnosnei. PucoBath cxemy
pacnpoCTpaHEeHUsT dAJEKTPOMArHUTHOM BOJIHBL. [lepeuucnarb CBOWCTBA U
XapaKTePUCTUKU  JJIEKTPOMArHUTHBIX BOJNH. (OOwsicHAmMb  npoyeccvl 8
OMKPLIMOM KOIe0AMeNbHOM KOHMYpe, NPUHYUN USTYYEHUS U PecUucmpayuu
eKmpomazHummuslx 601H. Pacnio3HaBaTh, HaOMIOAATh AJIEKTPOMArHUTHBIE
BOJIHBI, M3Jyd€HHE, NPUEM, OTPAKECHHE, IIPEIOMIICHUE, IOTJIOLICHHUE,
uHTepPepeHuio, AUPPAKIUI0 W MOJAPU3ALUIO0 SJICKTPOMArHUTHBIX BOJIH.
HaxomuTh B KOHKPETHBIX CHUTyallMsIX 3HAYEHUS] XapaKTEPUCTUK BOJIH:

CKOPOCTH,  4YacTOThl, JUIMHBI  BOJHBI,  pasHoctd (a3,  enybumy
paouonoxayuu.

Cpasnusamv mexanuueckue u daeKmpomacHumuvle 60aHbl. OOBACHATH
OPUHIUIBl  PaluOCBA3M W TeneBuaeHus. OOvacHAmb NPUHYUNDL
ocywecmeneHus npoyeccos MOOyaAYUU U O0emeKmupoBanus.
H3zo6pasrcams NPUHYUNUATBHBLE cxemul paouonepeoamyuxa u
PaouonpuemMHuKa. Ocywecmenamos paouonepeoady u paouonpuém.

Obvsacuams  npuHyunvl nepeoayu  U300PAdXdCeHUus menenepeoamyuKxom u
NPUHYUNBL NPUEMA U300PAICEHUS METLeBU3OPOM.

UccnenoBate  CBOMCTBA  3JEKTPOMArHUTHBIX  BOJH  C  TOMOIIBIO
MoOunpHOTrO TenedoHa. Ha3pBaTh 1 OMUCHIBATH COBPEMEHHBIE CPEJICTBA CBS3H.
Boigensate pons A. C. IlomoBa B HM3y4eHMHM  AJIEKTPOMAarHUTHBIX BOJH H
CO3JaHUU PaanuoCBA3U. OTHOCUTHCS C YBAKEHHEM K YUEHBIM U UX OTKPBITHUSIM.
OOGOCHOBBIBaTh BAXXHOCTh OTKPBITHUS DJIEKTPOMArHUTHBIX BOJIH JJISl Pa3BHTHS
HayKH.

Haxomutes B nureparype u B HHTepHeTe HHQPOPMAIUIO, TO3BOJISIONIYIO
OTBETHUTH Ha TIOCTABJICHHBIE BOIIPOCHI TI0 TEME.

PaGorare B mape u rpymme mpu pelieHruy 3a1ad ¥ BBHITOJTHEHUH MPAKTUIECKIX
3aJaHuN.

Haxomute B nuteparype u B MuTepHere wuH(popmanuio o BO30OYKICHHH,
nepeaade U UCMOJIb30BaHUM AJICKTPOMArHUTHBIX BOJH, 00 ombITax ['epma u ux
3HAYCHUH.

Bectn guckyccuio 0 1moiib3e W BpeAE BO3ACHCTBHUS Ha YeJOBEKa




OJICKTPOMariuTHBIX  BOJIH, ApTrYMCHTHUPOBATH CBOIO MMo3nnur, YMCTH
BBICITYIIMBATb MHCHUC JIPYI'UX YUACTHHUKOB.
I'otoBuTH IMPE3CHTAllU u COO6HI€HI/IH 110 HN3YUYCHHBIM TEMaM

(BO3MOIKHBIC TEMBI ITPE/ICTABIICHBI B YUCOHHKE).

Onrtuka (254 )

CBeTOBBIC BOJIHBI.
I'eomeTpuueckas u
BoJTHOBas onTuka (20
q)

I'eomerpuueckas ontuka. [Ipamonuneninoe
pacrpocTpaHeHHE CBETa B OJJHOPOJHOM
cpeze. 3aKOHbl OTPAKEHUS U IPEJTOMIICHHS
csera. [lonHoe oTpaxkenue. OnTuueckue
npubopsl. BoiaHoBBIE cBOMiCTBA cBeTa.
Ckopoctb cBeta. IHTEpdepeH1ys cBera.
KorepentHocts. Jludpakuus ceera.
[Nonsipuzanus ceera. Jlucnepcust cBera.
[IpakTueckoe NpuMEHEHHE
AJIEKTPOMArHUTHBIX U3ITYYCHUH.
JIaGopaTopHble pabOTHI:

1. Omnpenenenue nokasaresns NpeIOMICHUS
cpeapl.

2. H3mepenue GOKyCHOT0 pacCTOSIHUSA
coOuparoiiel U pacCeMBaIOIICH JTUH3.

3. OnpeneneHue IITUHBI CBETOBOM BOJHBI.
4. Onenka nHMOPMAITMOHHON €MKOCTH
KoMImakT -aucka (CD).

HccnenoBanus:

1. UccnenoBanue 3aBUCUMOCTH yTJIa
MPEJIOMIICHUS OT yIiia MaJeHUs.

2. MccnenoBanne 3aBUCUMOCTH PacCTOSTHUSA
OT JIMH3BI JT0 N300paKEHUS OT PACCTOSIHHS OT
JIMH3BI 10 TIpe/IMETA.

IIposepka rumnores:

1. Yron npenomienus npsmo

JlaBaTh omnpeneieHus] MOHSATHI:  CBET, N€OMETpPHYECKas ONTHKA, CBETOBOM
Ty, CKOPOCTh CBETa, OTPAKECHUE CBETA, IPEIIOMIICHHE CBETA,

MOJTHOE OTPAKEHHE CBETA, YroJl MaJeHUs, YroJ OTPaXECHHUs, YTOJl IPETOMIICHHS,
OTHOCUTENIbHBIA  TOKa3aTelb  NPEJIOMIICHHUS, aOCONIOTHBIA  IOKa3aTesb
MIpeIOMIICHUS, JINH3a, (DOKYCHOE PACCTOSIHUE JTUH3bI, ONTHYECKasl CUJIa JUH3BI,
JWCTIEpCUsl CBETa, MHTEpEPEHIIHs CBETa, TU(PAKIHS CBETa, AU(PpPAKIIMOHHASL
pelieTka, MOJSpHU3alUsl CBETa, €CTECTBEHHBIM CBET, MIIOCKOMOISIPU30BAHHBIN
cBeT. OnuceIBaTh METOJIbI U3MEPEHUS CKOPOCTHU cBeTa. [lepeuncnsaTe cBolicTBa
CBETOBBIX BOJIH.

Pacnio3naBath, BOCHpPOM3BOJNTH, HAONIONATh PACIPOCTPAHEHHE CBETOBBIX
BOJIH, OTpa)K€HHUE, MPEIOMIICHHE, MOTJIOIEHUE, TUCIIEPCHI0, HHTEPHEPEHIINIO,
ougpaxyuio u noaApuU3aAYU CBETOBBIX BOJH. POpPMyNIHpOBaTh TIPUHITHTT
I'foifreHca,  3aKOHBI OTpaXEHHs] M NPEJIOMIIEHUS CBETa, TPaHMLBI MX
npuMeHUMocTd. CTpouTh XOJ Jiydya B IUIOCKOMApAJJIENbHON IJIACTHHE,
TPEyrojbHON NpU3Me, IOBOPOTHOW NpH3Me, 000payrBaromeil npu3Me, TOHKON
mua3e. CTpouTh N300paKeHNe TpeMeTa B TNIOCKOM 3epKajie, B TOHKOW JIMH3E.
[lepeuncasTs BHUIBI JHMH3, MX OCHOBHBIE XapaKTEPUCTUKU — ONTUYECKUN
HCHTp, TIJIaBHasgd ONTHUYCCKasA OCb, (1)0Kyc, OIITHYECKass CHJIa. HaXOI[I/ITB B
KOHKPETHOW CHUTyalluM 3HA4eHHUs yIJia NaJeHus, yria OTpakeHus, yria
TIPETOMIICHUS, OTHOCHTEIIFHOTO TIOKa3aTessl MPeJOMIICHHUs, a0COITIOTHOTO
MoKas3aTessl MpeIOMIICHHs, CKOPOCTH CBeTa B cpele, (POKyCHOro paccTOsIHMA,
ONTUYECKON CHIIbI JIMH3bI, YBEIMUEHUS JIUH3bI, Tepuoaa  AudpakiroHHON
pELIeTKH, MOJOKECHUSMHTEP()EPEHIIMOHHBIX U JU(PPAKIIMOHHBIX MAKCUMYMOB
1 MUHUMYMOB.

3anuceiBaTh (OPMYJITy TOHKOW JIMH3BI, HAXOIUTh B KOHKPETHBIX CUTYaLUsAX
c €€ MOMOIIbI0O HEU3BECTHbIE BENUYMHBI. OOBICHATH MPUHIMI KOPPEKLIUU
3peHHsI C TOMOUIbI0 OYKOB. DKCHEPUMEHTAIbHO OIpEeNeNiTh I0Ka3aTelb
MpesioMIIeHUs1 cpelibl, (OKYCHOE paccTOsHUE COOMpaAlolIeil U paccerBaroliei
JHMH3BI, JUIMHY CBETOBOH BOJHBI C TOMOIIBIO JAU(PAKIIMOHHON PpEIIEeTKH,
OIICHUBaTh MH(POPMAIMOHHYI0 €MKOCTh KoMmakT-maucka (CD). Ilepeuncnsate




MIPONOPLIMOHAJIEH YTy HaJEHUS.

2. Ilpu JIOTHOM CII0’)KEHUU ABYX JIMH3
ONTUYECKUE CUJIBI CKJIAJbIBAIOTCA.
KoHcTpynpoBanue MOJENH TeNnecKona,
MHUKPOCKOIIA.

obmactu MPUMEHEHUS
MOJISIpU3AIMHU CBETA.
HccnenoBaTh 3aBUCUMOCTD yrila MPEIOMIICHUS OT yIjla MaJCHHSs, 3aBUCHUMOCTH
PaCCTOSIHUS OT JIMH3BI 10 H300paKeHUS OT PACCTOSHUS OT JIMH3HI 10 MIpeIMeTa.
[IpoBepsATh THUMOTE3bI: Yros NPEJTOMJICHHS MPSMO MPOTMOPIUOHAICH YTy
MaJICHUS, NPy IUIOTHOM CJIOKEHHUU JABYX JIMH3 OINTUYECKUE CHJIBI
CKJIaJIBIBAOTCS.

KoHcTpynpoBaTh MOJIeNH TEIECKOIA U/UIH MUKPOCKOTIA.

PaGorate B mape ® rpymme IMpU BBINOJHEHWH MPAKTUYECKUX 3aJIaHUM,
BBIJIBMKEHUU THIIOTE3, pPa3pabOTKe METOAOB IPOBEPKU THUIIOTE3.
[InanupoBaTh JIeSITCIIbHOCTD o BBIIIOJTHEHHIO u MIPOBOJUTH
HCCIICIOBAHUS 3aBUCUMOCTH MEXIY (bu3rgecKuMH BEJIUYMHAMH,
JKCIIEPUMEHTATILHYIO POBEPKY TUIIOTE3bI.

Haxomute B nutepatype m B WHTepHere mHpopmammio o Ouorpadusx MU.
Herotona, X. Troiirenca, T. FOura, O ®penens, ux Hay4Hoi pabore, o eé
3HAQYECHHH JIJIS1 COBPEMEHHOM HAYKH.

Bricka3piBaTh CBOE MHEHHE O 3HAYEHMHM HAy4YHBIX OTKPBITUA U paboT 1Mo
ontuke U. Herotona, X. I'toiirenca, T. FOunra, O. ®penens. Bocnpuaumars,
aHAIIM3UPOBATh, nepepabaThIBaTh u NpeIbsABIATh UHGOPMAIUIO B
COOTBETCTBUH C ITOCTABJIICHHBIMU 3aJladaMH. BBIIEIATH OCHOBHBIC IOJIOKCHUS
KOPIYCKYJISIPHOM M BOJIHOBOM TeOpWil CBeTa.  Y4UacTBOBaTh B OOCYXJIECHUU
ATUX TEOPUI U COBPEMEHHBIX B3TJISJIOB HAa MPUPOJIY CBETA.

Vkazvieamv epanuyvl npumenumocmu 2ceomempuyeckoti onmuxu. ['OTOBHUTH
MPE3CHTAlM U COOOIIEHUST TIO0 U3YyYEHHBIM TeMaM (BO3MOJKHBIE TEMbI
MIpeJICTaBJICHBI B y4eOHUKeE).

nHTephepeHIIun cBeTa, AU(paKINKU CBETa,

N3nydyenue u
cnextpsl (5 u)

Bunel nznyuenuii. Uctounuku cBera.
Crnekrtpsl. CrieKTpanbHbIi aHaAIN3.
TennoBoe uznyuenue. Pacnpedenenue
9HepeUuu 6 cnekmpe abcoaomHo YEPHO20
mena.

[Ixana >€KTPOMArHUTHBIX BOJIH.
Ha6mronenue cekTpos.

JlaBaThb OIpEICIICHUS MTOHSITHM: TEILIOBOE HU3ITyYCHUE,
3JIEKTPOJIOMUHECLICHIIUS, KaTOJIOTIOMUHECIICHITHS,
XEMUJTIOMUHECIICHIIHS, (OTOFOMUHECTICHITHS, CIUIOIITHOM CIIEKTD,

JIMHEWYaThli  CIEKTp,  IOJOCATBIA  CIEKTp,  CIEKTpP  IOIJIOLIEHHS,
CHEKTPaJIbHBIN aHAJIN3.

Ilepeuncnars  BUIABI  CIIEKTPOB. Pacniosnasars, 60CNPOU3E00UMD,
HaOJt0/1aTh CIUIOIIHOM CHEKTp, JMHEW4YaThld CHEKTp, IOJIOCAaThld CHEKTp,
CIIEKTp U3JIy4ECHHUs U MOIVIOLICHUS.

Hzobpascams,  00vAcHAMb U AHATUUPOBAMbL  KPUBYIO  3AGUCUMOCTIU
pacnpedenenus 3uepauy 8 chekmpe abconiomuo deprnozo mena. Ilepeuncnsarsb




BHHBI3HCKTpOMaFHHTHBD(HSHYHCHHﬁ,HXIKTOHHHKH,CBOﬁCTBa,HpHMeHeHH&

CpaBHUBATbh CBOMCTBA IEKTPOMArHUTHBIX BOJIH Pa3HON 4aCTOTBHI.

OCHOBBI CIeNUAJILHON TeOPpUU OTHOCUTEJIbHOCTH (5 4)

OcHoBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEIIBHOCTH
(CTO) (5 u)

Ipuyunwr nosenenus CTO. Iloctynatsl CTO:
WHBAapUAHTHOCTh MOJYJSl CKOPOCTH CBETa B

BaKyyMe,
OUHIIITENHA.

MPUHIIMIL OTHOCUTEJIbHOCTH
Ilpocmpancmeo u epems 6 cneyuarbHou

meopuu  OMHOCUMENbHOCMU.  DHepeus U
umnyive c60600not yacmuysvl. CBS3b MacChl
U DHEPrMM CBOOOJHOW YacTULbl. DHEPrus

ITOKO.

JlaBaTh  ompeneneHus MOHATUH:  coObITHE,  MOCTyJdar, COOCTBEHHAs
WHEepIUalbHasl CUCTEMa OTCYeTa, COOCTBEHHOE BpeMsi, COOCTBEHHas JJIMHA
TeNa, Macca MoKos, HHBapUaHT, SHEPTUS MTOKOSI.

Obvsichams ~ npomueopeuuss  MedHcoy — KIACCUYECKOU — MeXAHUKOU U
anekmpoounamuxoi Makceenna u npuuursl noseienus CTO. ®opMyIupoBaTh
nocrynarsl CTO.

Dopmynuposams 6160061 u3  nocmyramoe CTO u  obvacHamb
penamugucmckue d@gekmvl COKpawjenus pasmepos meaia U 3ameodieHus
8peMeHU MedHcOy 08YMsL COObIMUAMU C TMOYKU 3PEHUs. O8UdICYUelicsl CUCTeMbl

omcuema. Ananuzupogamsv — GOPMYIY peramUGUCICKO20 3AKOHA COHCEHUS.
cKopocmell.
1Iposooumy MblICNIeHHble 9KCnepuMeHmul, noomeepcoarouue

nocmynamot CTO u ux cnedcmeus.

Haxooums 6 konxpemmuou cumyayuu 3uavenuss crxopocmeti men 6 CTO,
UHMEPBANIO8 BPEeMEHU MexcOy CcoOblmuaAMY, OAUHY meld, 3Hepaui0 MNoKos
yacmuyvl, NOJHYIO SHEP2UIO HYACMUYbL, PETISIMUSUCTNCKULL UMNYILC YACMUYbL.
3anuceiBaTh BBIPAXXEHUE [UJII SHEPTUU TIOKOS U MONHOU IHEpeuu YaCTHIL.
Hsznazamo cyms npunyuna coomeemcmaeus.

Haxomute B nuteparype u B MHTepHeTe uHpopmanuio o Teopuu d¢upa,
JKCIIEPUMEHTax, KoTopble mpuBenu k co3fganuio CTO, oTHOCUTENbHOCTH
paccTossHUA W TMPOMEXKYTKOB BpeMeHu, Ouorpadum A. DiiHIITEHHA.
BrickasbiBate cBoe MHeHue o 3HaueHmn CTO 11 COBpeMEHHOW HayKH.

l'oToBUTH  mTpe3eHTaMM W COOOIIEHUS 1O  HU3YYCHHBIM  TeMaMm
(BO3MOYKHBIE TEMBI ITPEJICTABICHBI B YUEOHHKE).
KBanToBas pusunka (41 v)
CseroBeie kBaHTHI (10 | I[Ipeomem u 3a0auu k6anmosol Guzuxu. JlaBate ompeneneHuss MNOHATHH: (GoTodddeKT, KBaHT, TOK HACHIIICHUS,
q) I'unortesa M. IaHKa o KBAHTAX. 3afiep’KUBaONee  HampspKeHne, paboTa  BBIXOAA, KpacHasi TpaHHIA
®orosddexr. DoToH. YpasHeHue A. (oroddpexra,

Ouinmreitna g Gotodddexra. Onvimor A. I
Cmonemosa, 3axonvt pomosghghexma.

Dopmynuposame npeomem u 3adauu Keammogou ¢usuxu. Pacmo3HaBarsb,
Habmonate sBieHue Gorordpdexra. OnucsBaTh ONbITH CTOJIETOBA.
dopmynupoBath THNore3y IlmaHka o KBaHTaX, 3akoHbl (ororddexra.




KopnyckynspHo-BOIHOBOMN Ayannu3Mm.
Hugpppaxyus snexkmponos. /lasnenue ceéema.
Onvimul I1.H.Jlebeoesa u C U. Basunosa.
CoomHowenue HeonpedenéHHocmeti
Letizenbepea.

AHanm3upoBaTh 3aK0HBI PoTorddexra.

3anuchBaTh M COCTABISATh B KOHKPETHBIX CHUTYAIHMSIX YpaBHEHHE DWHINTCHHA
s ¢dororddekra U HAXOAUTH C €0 IOMOIIBIO HEU3BECTHHIE
BEJTUYHHEI.

HaxomuTth B KOHKPETHBIX  CHUTyallMsIX  3HAU€HUS  MaKCHMaJlbHOU
KHHETUYECKOW dHEPTUU (POTOIEKTPOHOB, CKOPOCTH (HDOTOIIEKTPOHOB, PabOTHI
BBIXO/Ia, 3aMMPAIOLIEr0 HANpPSHKEHUs, 4acTOThl U JJIMHBI BOJHBI, YacTOTHl U
JUTMHBI BOJHBI, COOTBETCTBYIOIIMX KpacHOW rpanuiie Gotorddekra.
[IpuBoguTe mnpuMepbl wucnoiab30BaHusA (Gortodddexra. OOBICHATHL CYTh
KOPIYCKYJISIPHO-BOJTHOBOTO AyaH3Ma.

Onucwvieams onvimsl Jlebedesa no usmepenuio oasnenus ceema u Basunosa no
onmuxe.

Onucwvieams onvimoel no OUGPaKyuu 31eKmpoHOs.

Dopmynuposame  coomHouenue  Heonpedenénnocmetl 1 etizenbepea  u
00BACHAMb €20 CYyMb.

Haxomuts B nurepatype u B HTepHeTe nHpopmanuio o padorax Croserosa,
JlebeneBa, BaBumoma, Ilmanka, Komnrona, nme bpoiuts. Bwimensats poib
POCCHUICKHX YYEHBIX B WCCIEAOBAHUU CBOWCTB CBeTa. [IpUBOIUTH MpUMEpHI
OMOJOTMYECKOT0 U XUMUYECKOTO ACUCTBUS CBETa. | OTOBUTh TMpe3eHTalluu |
COOOIIEHUsT TI0O UW3YYCHHBIM TeMaM (BO3MOXHBIC TEMBI MPEICTABIICHBI B
y4eOHUKe).

AtomHas ¢usuka (10

4)

[InanerapHas monenp atoma. OObBsICHEHHE

JUHENYaToro CheKTpa BOAOPOJa Ha OCHOBE

KBaHTOBBIX MOCTYNaTOB bopa.

Cnonmannoe U  6bIHYIHCOCHHOE U3TYYEHUE

ceema.Jlazepul.

JlabopaTopHas pabora:

1. HaGmronmeHue CIJIONIHOTO W JIMHEHYaTOTO
CIICKTPOB.

2. HccnenoBaHue crieKkTpa BOJAOPOaA

JlaBate  ompeznesneHMss ~ MOHATUH:  aTOMHOE  AJpO,  DHEPreTHUYECKHUU
YPOBEHb, SHEPTUSl HOHU3ALMU, CHOHMAHHOE U 8bIHYIHCOCHHOE U3NyUeHUe Ceemd.
OmnuceiBath onbITH Pesepdopaa.

OnuceiBaTh W CcpaBHHBaTh Mojaenu aroma Tomcona wu Pesepdopna.
PaCCManI/IBaTB, HUCcciIeaoBaThb n OIINUCHIBATH JINHENYJaThIe CIICKTPHI.
dopmynupoBaTh KBaHTOBbIE TOCTynaTthl bopa. OOBACHATH NUHEHYATHIC
CIIEKTPBl aTOMa BOJOPOJa HAa OCHOBE KBAHTOBBIX ITOCTYJIAaTOB bopa.
PaccunThiBaTh B KOHKPETHOM CUTYAI[MH YACTOTY U JUIMHY BOJHBI HCITyCKAEMOTO
(dboToHa TIpH TIepexo/ie aToMa U3 OJHOTO CTAIIMOHAPHOTO COCTOSIHUS B JIPYTOE,
SHEPrUI0 MOHM3ALMU aTOMa, HAX0O0UMb 3HAYEHUs Ppaouyco8 CMAayUOHAPHbIX
opoum 3nekmporos ¢ amome. Onucvléams YCmpoucmeo u 00baACHAMb NPUHYUN
Oeticmeus nazepa. Haxoguts B nutepatrype u B VIHTepHeTe CBEICHHS O
(akTax, MOATBEPKAAIONINX CIOKHOE CTPOCHHE aToMa, O padoTax y4YEHBIX IO
CO3AaHUI0  MOJIEIM  CTPOCHUS  aroMa, TOJIYYCHUIO  BBIHYXJICHHOTO




W3ITyYCHUS, PUMEHEHUN
MIPOMBIIIIJICHHOCTH, OBITY.
Bb11ensth posib pOCCHICKHUX YYEHBIX B CO3JaHUU M UCTIOJIh30BAHUH JIA3EPOB.
loToBUTH  Tpe3eHTalMM ©W  COOOMIEHWS  TO  HW3YYCHHBIM  TeMam
(BO3MOXHBIC TEMBI ITPE/ICTABJICHBI B YICOHHKE).

Ja3epoB B

HayKe, MEIUIIHE,

®dwusnka aTOMHOTO
sapa (16 v )

CocraB u crpoeHHE sapa.
H3zomonuwl. Aoepuvie cunvl. Jlepext maccesl u

OHEPIHUA CBA3U dapa.

aTOMHOI'O

PagnoaktuBHOCTE. Buasl pagnoOaKTUBHBIX
MPEBPALLICHUN aTOMHBIX SIEP.

3aKoH paJiMOAaKTUBHOIO pacnaja.

SnepHble peakuuu, peakyuu OeleHus U
cunmesa. llemHass peakiusi ACICHUS sIEp.

Hoepnas SHepeemuKa. TepmosioepHuiii
cunmes.
IIpumeHeHue AIEpHOMN DHEPIuu.

buonozuuecrkoe oOeiicmeue paouoakmusHvix
U3YyYeHU.

JlabopaTopHas padora:

1. OmnpeneneHue uMIyJIbca U DHEPrUU
YaCTHUIIbl TIPU JIBUKEHUH B MarHUTHOM I10JIe
(mo otorpadusim).

JlaBaTh ompezeneHusi MOHSATHI: MaccoBOE YHMCIIO, HYKJIOHBI, SIIEPHBIC CHIIBL,
supmyanvhvie uacmuysl, AEPEKT Macc, HSHEPrusi CBS3U, yJeNbHAs SHEPrus
CBSI3W AaTOMHBIX 7P, PaIMOAKTUBHOCTb, AKMUBHOCHb PAOUOAKIMUBHO2O
gewecmaa, TepHoJ| MOJypacnaaa, UCKYCCTBEHHAs! PaJliOaKTUBHOCTD, siIEpHbIC
peaKIyy, SHEPreTHYECKU BBIXOA SACPHOM peakiuu,  [emHas sepHas
peakuus, ko3 UIHMEHT pa3MHOKEHUS HEUTPOHOB,  KpUTHYECKas  Macca,
PEaKTOPBI-pPa3MHOKHUTEIH, TepMosepHas peakuusi. CpaBHUBaTh CBOMCTBA
IpoTOHA M HeWTpoHa. OMNUCHIBaTH HPOTOHHO-HEUTPOHHYIO MOJENb sJIpa.
OmnpenensaTe COCTaB SACpP pPA3JMYHBIX 3JEMEHTOB C TIOMOIIBIO TaOIHIIBI
MenneneeBa. M3o0paxaTh M uyuTaTh cXeMbl aToMoB. CpaBHMBATh CHILY
AJIEKTPUUYECKOTO OTTAJIKHBAHHUS IMPOTOHOB M CHIIy CBS3M HYKJIOHOB B SIpe.
Ilepeuucnams u onucvl8ams c80UCMBA A0EPHBIX CUIL.

Beruaucnare gedekr Macc, SHEPrHI0 CBS3M W YICNBHYIO DJHEPTHIO CBS3U
KOHKPETHBIX aTOMHBIX si/Iep. AHAIU3UPOBAThH CBA3b YIEIbHOW SHEPIHU CBSI3U C
YCTOMYHUBOCTBIO SIED.

[lepeuncasTe BuABI pajiMOAKTHBHOIO pacnaaa aToMHbIX saep. CpaBHHMBATh
cBoOiicTBa anbda-, 6eTa- U raMMa-u3aydyeHuil. 3anuchIBaTh MPaBUIa CMEIEHUs
IpU PpaJMOAKTUBHBIX pacnagax. Ormnpenenars 3JI€MEHThI, oOpasyroluecs B
pe3yiabTare pagMOaKTUBHBIX PAcHaloB. 3amuChIBaTh, OOBSICHITH 3aKOH
paZMOAaKTUBHOTO  pacmaja, yKa3blBaThb TpaHULl €ro  MPUMEHUMOCTH.
OmnpenensaTh B KOHKPETHBIX CHTYAlUSX YHCIO HEPACIaBIIMXCS SIEpP, YUCIIO
pacrnaBLIMXCS s1/Iep, IepUO MOTypacaia, akmueHOCHb 8eUecmed.
llepeuucnams u  onucvleamv MemoObl HAOMOOEHUs U  pecucmpayuu
anemenmapuvix uacmuy. Habnwooams mpexku anvgha-uacmuy 6 Kamepe
Bunvcona. Pecucmpuposamv s0epuvie U3IYUEHUs C NOMOWbIO CUEMYUKA
Leticepa. Onpedensamv UMRYIbC U IHEP2UIO YACMUYLL NPU  OBUNCEHUU 8
MacHUMHOM noie (no gpomoepaghusam).

3anuceiBaTh sfepHBbIE peakuuu. OnpenensiTh NPOAYKTHI SACPHBIX PEAKIMH.
PaccunThiBaTh AHEPrUYECKHl  BBIXOJ SACPHBIX peakuuil. OnuchiBaTh
MEXaHU3MBI JIeNICHUs sJep M HENHOH siiepHoi peakuuu. CpaBHUBATH siJiepHBIC




u TepMosiiepHble peakiuu. OOBSICHATh NPUHLUIBI yCTPOHCTBA U pabOTHI
SACPHBIX ~PEAaKTOpPOB. YUacTBOBaTh B OOCYXICHHHM TPEUMYILECTB U
HE/I0CTAaTKOB SIIEPHOI SHEPreTUKH.

Ananuzuposams onacnocm A0ePHbIX ULYUEHUL 0151 HCUBLIX OP2AHUZMOS.
Haxonute B nuteparype u B MHTepHeTe cBeneHUs 00 OTKpPBITUH MPOTOHA,
HEUTpPOHA, PaJIMOAKTUBHOCTH, O MOJIyYEHUU U UCIOJIb30BAaHUH PaJlOaKTUBHBIX
U30TOIOB, HOBBIX XHMHYECKHMX 3JIEMEHTOB. BBIIENATH poiab POCCHHCKHUX
YUEHBIX B MCCIIEJOBAHUAX aTOMHOTIO $1pa, B OTKPBITUM CIIOHTAHHOIO JEJICHUS
A]ep ypaHa, B pa3BUTHM SJEPHON PHEPreTHKH, CO3JaHUH HOBBIX H30TOIOB B
OUAUN (OO6benHEHHBIN MHCTUTYT SJIEPHBIX HCciieloBaHuil B I. JlyOHa).
l'oToBUTH  mpe3eHTalMM W COOOMIEHUS 1O  H3YyYCHHBIM
(BO3MOYKHBIE TEMBI IIPE/ICTABICHBI B YUEOHUKE).

TEMaM

DnemMeHTapHble

vacTuiel (5 ¥)

DOneMeHTapHbie yacTullbl. DyHaameHTanbHbIC
B3aUMOJICUCTBUS. Y cropumenu

INIEMEHMAPHbLX Yacmuy.

JlaBaTb oOmpeneseHus] IOHATUN: AHHUTWISALHKS, JICNTOHBI, aJpOHBI, KBapK,
[JIFOOH.

[IepeunciiATb OCHOBHBIE CBOMCTBA IEMEHTAPHBIX YacCTUL. BBIIEIATH rpyIsl
JJIEMEHTAPHbIX YaCTHILI.
[Tepeuncnars  3aKOHBI
MIPEBPAIICHUAX YACTHII.
OnuceiBaTh MPOLECChl AHHUTWIISLUM YacTHIl W AaHTUYACTHIl U POXKJICHUS
3JIEKTPOH-IIO3UTPOHHBIX I1ap.

Ha3piBaTe M cpaBHUBaTh BUAbl (YyHIAMEHTAIbHBIX  B3aUMOJEHCTBUI.
OnuceIBaTh poJib YCKOPUTENIEH B U3YYEHUH 3JIEMEHTApHBIX yacTull. HaszpiBaTh
OCHOBHBIE BUIbl YCKOPUTEJEH I€MEHTapHbIX YacTul. Haxonute B ureparype
u B MHTepHeTe cBeleHUs 00 MCTOPUM OTKPBITUS 3JIEMEHTapHBIX 4YacTUl, O
TpEX OTamax B pa3BUTUU (PU3UKU AJIEMEHTAPHBIX YACTHII.

OnwuceiBaTh  COBPEMEHHYIO  (pu3mueckyro KapTMHY Mupa. ['OTOBUTH
Mpe3eHTallMM U COOOIIEHWs] MO HW3YYEHHbIM TeMaM (BO3MO>KHBIE TEMbI
IIPEJICTABIICHbI B YUeOHHUKE).

COXpaHCHHA, KOTOPBIC BBIITOJIHAKOTCA npu

Crpoenne

Bceenennoii (9 u)

Conueunas Cucrema.
Crpoenue Beenennoit

(CRY)

BuauMmele nBMKeHHS HEOECHBIX  TeEll.

3akonsl Kemnepa.

CoxHeyHas CHUCTEMA; IUJIAHETHI U

JlaBath ompeneneHus MNOHATHHM: HeOecHast cdepa, SKIUNTUKA, HEOECHBIN
9KBAaTOp, IMOJIOC MHpa, OCb MHpa, KpYyr CKJIOHEHHUs, HpsIMoe
BOCXOXKIECHHE,  CKJIOHEHHME,  MapajylakCc,  [apceK,  acTPOHOMHYECKas

eINHMIA, Tepurenuid, adenuii, coJHEYHOE 3aTMEHUE, JTYHHOE 3aTMEHHE,




Majele Tena, cucTemMa 3emusi—JlyHa.
Crpoenue wu sBomonus ConHila u
3Bé31. Knaccudukamms 3BE311. 3BE3IbBI
U HWCTOYHUKHM WX OHepruu. [ amakTuka.
CoBpeMeHHbIE peACTaBICHUS 0

CTPOCHMM H DHBOJIOUMM  BcelleHHOM.

lpyeue eanakmuku. I[lpocmpancmeenno-

8peMeHHble  Macuimadvl  HabaO0aemou
Bcenennoui.  Ilpumenumocms  3aK0HO8
Qusuku 0 00BACHEHUs  NPUPoObl
KOCMUYECKUX 00beKmos. Temnasn

mamepusi U MEMHAsL DHePIUsL.
Jlabopatopnass pabota: 1. Ompenenenue
neprosa oOpalieHuss JBOMHBIX 3BE3]
(meyaTHble MaTepHabl).

HaGmonenus: 1. BeuepHue HabOmoneHus
3BE37, JIyHBI M MIaHET B TENECKON WU
OMHOKITb.
UccnenoBanue: l. UccnenoBanue
JIBUKEHUS JTBOMHBIX 3BE37 (MO MeYaTHBIM

MaTepHanam).

IUTAHEThl 3€MHOM TpYMIbl, IUIAHETHI-TUTAHTBI, acCTEPOU]l, METEOp, METEOPHUT,
dotocthepa, CBETUMOCTb, TPOTYOEpaHEl, MNYIbCAP, HEeUMPOHHAs 36€30d,
yépHas Ovlpa, TIPOTO3BE3/1a, CBEPXHOBAs 3BE3/a, TaJaKkTUKa, KBa3ap, KpacHOe
cMenieHue, Teopus boismioro B3peiBa, Bo3pacTt BeeneHHOM.

Ha6monate JlyHy u muiaHeTsl B TelecKoll. BbeiiensiTh 0COOEHHOCTH CHUCTEMBbI
3emns—Jlyna.

PacnioznaBate, MoneaupoBaTh, HAOIIOJATh JIYHHBbIE U COJIHEYHBIC 3aTMEHHUSI.
OOBACHATH MPUITUBBI M OTIIUBBL

Dopmynuposams u 3anucvliéams 3akoHvl Kennepa.

OnuceiBath crpoeHrne ConHeuHOH cuctembl. Ilepeuncnsarh miaHeTsl U BUABI
MaJbIX Tell.

OmnwuceBare crpoenne Comama. HaOmogate comneunsie mstHa. CoOnronaTth
npaBmwia Oe3omacHocTH mpu HaOmoaenun Connua. Ilepeyncnars TUNUYHBIE
TpyNIibl 3BE3/, OCHOBHBIC (M3UYECKHE XaPAaKTEPUCTHKH 3BE3A. OnuchIBaTH
9BOJIIOLIHIO 3BE3]T OT POXKACHHUS 10O CMEPTH.

HazbiBaTh camble sipkue 3BE3/1bI U CO3BE3/IUA.

[lepeuncnsaTh BHUABI TaJaKTHK, OIMHKCHIBATH COCTaB M CTPOCHHUE TallaKTHK.
Boigensate Mieunblii myTh cpeaM JApyrux rajakTuk. OrmnpenensiTb MecTo
ConHeuHoM cucTeMbl B HEH.

OreHuBaTh MOPSIIOK PACCTOSHHM JJO KOCMUYECKUX 00BheKTOB. ONHUCHIBATh CYTh
«KPaCHOTO CMEILEHUA» U €r0 UCTIOIb30BAHUE NIPU U3YUEHUU TaJTaKTHK.
[IpyBonuTh KpaTKoe U3JI0XKEHHUE Teopuu bonpioro B3pbiBA U TEOPUH
pacuupsronercs BeeneHHo.

ObvscHamb  cymv NOHAMUL «MEMHASL Mamepusy U «MEMHAS IHEPIUSLY.
Ilpugooumsv npumepvl UCNONBL308AHUS 3AKOHO8 (QuU3UKU Ol 00BACHEHUSA
NPUPOObL KOCMUYECKUX 00BEKMO8.

PaGorare B mape u rpynme MpH BBITOJHEHUH TMPAKTUYECKUX 3aJaHUil.
Hcnonb3oBate UHTEpHET [T MOUCKAa  M300pa’keHU KOCMUYECKHUX OOBEKTOB
1 uHpopMauu 00 UX 0COOEHHOCTSIX.

VY4yacTBOBaTh B OOCY)XKIEHMHM H3BECTHBIX KOCMHUYECKHX HCCIIEIOBaHUM.
BoiaensaTe coBeTCKHE U POCCUHCKHE JOCTUXKEHHUS B 00JaCTH KOCMOHABTUKH U
uccienoBaHus KocMoca. OTHOCUTBCS € YBAKEHUEM K POCCUHCKUM YYEHBIM M
KOCMOHAaBTaM.

Haxomute B nutepatype u B lIHTepHeTe cBeaeHMS Ha 3aJaHHYIO TEMY.
I'0TOBUTH NpE3eHTAIH U COOOIIEHUS M0 U3YYEHHBIM TEMaM




[ToBropenue (5 v)

PesepB (25 4)
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