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MOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma mo (u3uke Ha ypoOBEHb CpeAHEro oOmiero oOpa3oBaHMs pa3paboTaHa B
COOTBETCTBUM C TpeOoBaHusMU DelepaibHOr0 TOCYAaPCTBEHHOTO O0pa30BATEIbHOTO CTaHIapTa
oOmiero o6pa3oBaHus Ha OCHOBE IMPUMEPHOU MPOTpaMMBbI 10 ydeOHbIM npeameTam Pusumka 10 — 11
KJIaCChI, a TaKke aBTOopckoi mporpammsbl llaramunoit A.B., IIporpamma no ¢usuke 10,11 kmace, M:
[Tpoceemenne, 2020. Paboyast mporpaMMa HampapiieHa Ha JOCTH)KCHHUE 00YJarOIUMUCS THYHOCTHBIX,
METENPEIMETHBIX U IPEIMETHBIX pe3yabTaToB. COrjacHO OCHOBHOW 00pa3oBaTeNbHON INpOrpaMme
pabouast mporpamma npeaMera «(pu3uka» Ha YpOBEHb CpEIHET0 O0IIero o0pa3oBaHUs pacCYMTaHA HA
340 yueOHbIxX yacoB u3 pacuera B 10,11 kimaccax mo 170 yueOHBIX 4acoB MO 5 4aCOB B HEJEIIO.

PE3YJIBTATbBI OCBOEHUSA KYPCA ®U3UKU

JInyHOCTHBIMHU pe3ybTaTaMu 00y4eHus (pu3uKe B CpeHell IIKOJIe SBJISIIOTCS:
. YMEHUE YNPABIIATh CBOECH IM03HABATEIIBHOU EATEIBbHOCTBIO;
. FOTOBHOCTb M CIIOCOOHOCTh K 0Opa3oBaHHIO, B TOM 4YHCIE K CamMo0Opa3oBaHUIO, Ha
MPOTSHKEHUH BCEH KU3HU; CO3HATEIHHOE OTHOILIEHUE K HEMPEepPhIBHOMY OOPAa30BAHMIO KAaK YCIOBHUIO
yCIIeUTHOM MpodeccnoHanbHOM U 00IIECTBEHHON AESITeTbHOCTH;
. YMEHHE COTPYIHHUYATh CO CBEPCTHHUKAMH, JETbMHU MIIAJIIET0 MIKOJIBHOTO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeNbHOM, Y4eOHO-HCCIEeIOBATENIbCKONW, TMPOEKTHOM W JAPYruX BHUIAX
NeSITENIbHOCTH;
. c(OpMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH, OCO3HAHHME 3HAYMMOCTH HAyKH, OBJIAZICHHE IOCTOBEPHOH wHH(pOpManumeir o TmepeaoBhIX
JOCTUKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOM HAYKH; 3aWHTEPECOBAHHOCTb B HAyHBIX
3HAHUAX 00 YCTPOHCTBE MHUpa U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

. YyBCTBO T'OPJOCTH 32 POCCUICKYIO (PU3HUYECKYIO HAYKY, [YMaHU3M;
. IIOJIO’KUTEIBHOE OTHOIIEHUE K TPYAY, LIEJIEyCTPEMIIEHHOCTD;
. HKOJIOTHYECKasi KyJIbTypa M OepeXHOe OTHOLIeHHWE K pOoJHOW 3emie, OorarctBam Poccum u

MHUpa, TIOHHMMaHHE€ OTBETCTBEHHOCTH 3@ COCTOSHHE TPUPOJHBIX PECYPCOB M  pa3yMHOE
MIPUPOIONOIB30BAHUE.
MertanpeaMeTHbIMH pe3yJibTaTaMu 00yueHHs (PM3HKe B CpeHeil 1IKoJie ABJSIOTC:
Oceoenue pe2yiamueHbIX YHUBEPCANbHBIX YU4eOHbIX Oelcmeuil

. CaMOCTOSITENILHO OMpPENEeNsITh LEeIH, CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIC 3aJa4d B
00pa30BaTEeNbHON IEATENBHOCTH U JKU3HEHHBIX CUTYaIUsX;

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

. COTIOCTABJISITh UMEIOIIUECS BO3MOKHOCTH U HEOOXOJUMBIE /ISl JOCTHKEHHUS LIETTH PECYPCHI;

. ONPEAENATh HECKOIBKO IMyTEW JOCTUKEHHS MTOCTABICHHOM 1€,

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

. COIOCTABIIATH MOJYYEHHBIA PE3yJIbTaT ACSITEIbHOCTH C MIOCTABICHHON 3apaHee LENbIo;

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

KU3HU U KU3HU OKPYKAIOLIUX JIFOACH.

Ocsoenue pe2yiimusHbIX YHUBEPCANbHBIX Y4eOHbIX 0eticmEuil
. KPUTHYECKH OIICHUBATh U MHTEPIPETHPOBATH MH(POPMAIIHIO C PA3HBIX MTO3UIHH;
. pacmo3HaBath U (PUKCUPOBATh MPOTUBOPEUHs B UHGOPMAITMOHHBIX HCTOUYHUKAX;



. UCIIOJIB30BaTh PA3IMYHbBIE MOJEIBHO - CXEMATHUYECKUE CPEACTBA JIs BBIABICHUS BBIABICHHBIX
B UH(OPMALIMOHHBIX HCTOUHUKAX MTPOTHBOPEUHIA;

. OCYIIECTBIISATh Pa3BEPHYTHIM MH()OPMAIIMOHHBIA TTOUCK M CTaBUTh HA €ro OCHOBE (y4cOHBIC U
M03HABATEJIbHbBIC) 33/1a4H;

. UCKaTh U HAXOJUTHh 0000ICHHBIE CLIOCOOBI PELICHHS 3a1a4;

. MIPUBOAUTH KPUTUUYECKUE ApTyMEHTHI, KaK B OTHOIIEHWU COOCTBEHHOIO CYKJICHHS, TaK M B
OTHOIIICHUU JEUCTBUI U CYKIACHUM IPYTrOro 4ejiOBeKa;

. aHAJM3UPOBATh U MIPEoOPa30BHIBATH MTPOOJIEMHO-TIPOTHUBOPEUYHBBIC CUTYAIUH;

. BBIXOJIUTh 32 PAMKH Y4YeOHOTO TMpeaMeTa M OCYIIECTBIATH IeJICHANIPABICHHBIA ITOUCK

BO3MOKHOCTH IITUPOKOTO IIEpEHOCa CPEJICTB U CIIOCOOOB JIeHCTBHS;
. BBICTPAaNWBaTh MHAMBUAYAIbHYIO 0Opa30BATEIbHYIO TPACKTOPHIO, YUYUTBIBAas OTPAHUYCHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYCHUS;
. MEHSTh U yJEpXKUBATh pa3Hble MO3ULUHU B MO3HABATEIBHON IEATEIBHOCTH (OBITH YUCHUKOM H
yuuteneMm; (GopMyIMpoBaTh 00pa30BATENbHBIM 3alpoC M BBHINOJHATH KOHCYJIbTaTUBHbIE (YHKLUHU
CaMOCTOSITENIbHO; CTaBUTh MpoOiieMy H paboTaTh HaJ €€ pelleHHeM, YIpPaBlIsATh COBMECTHOMN
[I03HABATEIbHOM JESITEIbHOCTBIO U MOAYUHSITHCS).

Kommynukamuenvie ynueepcanvbhwix yueonvix oeticmsuti

. OCYIIECTBIIATh JEJIOBYI0O KOMMYHHMKAIUIO, KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMU (Kak
BHYTpHU 00pa30BaTeIbHON OpraHu3alui, TaK 1 3a €€ Mpeieaamu);

. IIPU OCYILECTBICHUH I'PYNIOBON pabOThl ObITh KaK PYKOBOJUTEIEM, TAK U YIEHOM IPOEKTHON
KOMaH/Ibl B Pa3HbIX pOJIAX (F€HEPaTOPOM HJIeH, KPUTUKOM, UCIIOJIHUTEIEM, IPE3EHTYIOIUM U T.11.)

. pa3BEpHYTO, JOTMYHO U TOYHO M3J1araTh CBOIO TOUKY 3PEHHUS C IIOMOIIBIO aI€KBATHBIX (YCTHBIX
U IMCbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

. pacrio3HaBaTh KOH(IMKTOT€HHbIE CUTYallMM M MPEeNOTBpaIlaTh KOH(IUKTHI 10 UX aKTUBHOMN
¢ba3sr;

. COIVIACOBBIBaTh IO3ULUM WICHOB KOMAaHIbl B nporecce paboThl  HaJx  OOLIMM
MIPOJYKTOM/pEIEHUEM;

. NPEJCTaBIATh MYOJUYHO pPe3yJbTaThl WHIUBUAYAJIbHOM U TPYIMIIOBOM J€ATENbHOCTH, Kak
Iepes; 3HaKOMOM, TakK U Iepesi HE3HAKOMOM ayJIuTOPHEN;

. noi0upaTh MapTHEPOB s JI€JOBOM  KOMMYHHUKALIUM, MCXOAd U3  COOOpaKeHMi
PE3yJIBTaTUBHOCTH B3aUMOJEHCTBHS, a HE JINYHBIX CUMIIATU;

. BOCIIPUHUMATh KPUTHUYECKUE 3aMEYaHMsl KaK pecypc COOCTBEHHOTO Pa3BUTHS;

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

ApYyrux JIIOJe B paMkax JeJoBOW M 00pa3oBaTeIbHOM KOMMYHHUKAIMHM, H30eras mpu 3TOM
JIMYHOCTHBIX OLEHOYHBIX CYXKJIEHUH.

IIpeaMeTHBIMHM pe3yJbTATAMHM OCBOCHUSI BBINNYCKHUKAMM CcpeaHeil (IOJIHOM) IIKOJIbI
NporpamMMsbl o (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, OMKCAaHHWe, W3MEpEHHue, HKCIEPUMEHT; yMeHus o0palaThiBaTh pe3yIbTaThl
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 CPEIACTBAMH, (POPMYITHPYS
Lelb HCCIEeNOBAaHUS; BIAJCHUE YMEHHUSMHU OIUCBHIBATb U OOBICHITH CaAMOCTOSITEIILHO
MIPOBEJICHHBIE JKCIEPUMEHTHI, AHAIM3UPOBATh PE3YNIbTAThl MOJYUYEHHON H3MEpPUTEIbHOMI
nH(pOpMaLIUY, ONPEIENATh 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
SIBJICHUS] U CBOMCTBA OOBEKTOB, OOBSICHATH MPUHIIUIIBI PA0OTHI 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 HAyYUTCS:

- OOBSCHATH M aHAIM3UPOBATH POJIb U MECTO (PU3UKU B (HOPMUPOBAHUM COBPEMEHHON HAY4IHOM
KapTUHBl MUpa, B Pa3BUTUHU COBPEMEHHON TEXHMKH W TEXHOJOTUW, B MPAKTHUECKOW NIEATEITbHOCTH
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), ABUKEHUE, CUIIA, SHEPTHS;

- TIOHUMATh U OOBACHATH LEIOCTHOCTh (PU3NUYECKON TEOPUH, PA3IUYaTh TPAHUIBI €€ TPUMEHUMOCTH
U MECTO B Py APYTruX (PU3HYECKUX TEOPUH;

- BJIaACTH HpI/IéMaMI/I IMOCTPOCHUA TCOPETHYCCKUX O0Ka3aTCJIbCTB, a TaKXE€ IIPOrHO3UPOBAHUA
0COOEHHOCTEH IIPOTCKAHUA (1)I/ISI/I‘ICCKI/IX SIBIICHUH H IIponecCcoB Ha OCHOBE ITOJYYCHHBIX
TEOPECTUYCCKHX BBIBOAOB U JOKA3aTCIILCTB;

- CaMOCTOATCIbHO KOHCTPYUPOBATH OSKCIECPHUMCEHTAJIBHBIC YCTAHOBKH JIA IIPOBCPKHU BBIJABUHYTBIX
rumnoTe3, pacCYUThIBATH aGCOJIIOTHyIO W OTHOCHUTCJIbHYIO IMOIPCIIHOCTH NPOBOJAUMBIX HSMGPGHHﬁ;

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

- pemath TPaKTHKO-OPHEHTUPOBAHHBIC KAaYEeCTBEHHBIC M pAacu€THBIC (M3MUECKHE 3aJa4d C
OIOpPOH KaK Ha W3BECTHhIC (U3NYECCKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJEJH, TaK M Ha TEKCTBI C
n30bITOYHON HH(OpMaInei;

- OIpEeNeNaTh TPaHUIIBl IPUMEHEHHS U3YYCHHBIX (DU3MYECKUX MOJICNICH MPH PEIICHUH (PU3UICCKUX U
MEXKIPEIMETHBIX 3a/1a4;

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

- XapaKTepu30BaTh TIJIOOATBHBIC MPOOJIEMBI, CTOSIIME IIEPEA YCIOBCUCCTBOM: DHEPIrEeTHUCCKUE,

CBIPBEBBIE, IKOJIOTHYECKUE U POJIb (PU3UKH B PELICHUN ITUX MPOOIIEM;

- IPCACTABJIATH IIPHUHIUIILI pa6OTBI U XapaKTCPUCTHKKU U3YUYCHHBIX MaAlllUH, HpI/I60p0B u
TCXHUYCCKHUX YCTpOﬁCTB;

- OOBACHATH YCIIOBUS TNpPUMEHEHHUS (U3HUECKUX MojJeJe mpu pemieHuu QGU3NYECKUX 3ajad,
HaXOJUTh aJIEKBaTHYIO IMpPENJIOKEHHOW 3a/iade (U3MYECKyI0 MOJENb, pa3peliaTb npodiieMy Kak Ha
OCHOBE UMEIOIITUXCS 3HAHUM, TaK U MPU TTOMOIIIA METO/IOB OIEHKH.

BoinyckHUK Ha yriyOJI€HHOM YPOBHE HOYYUM 803MOHCHOCHL HAYYUMbBCL:

- Npogepsimv  IKCNEPUMEHMANbHLIMU CPeOCMEamMU  8blOGUHYMbLE 2UNOME3bl, (QOpMYIUPYs yelb
UCC1e008anUsl HA OCHO8E 3HAHUS OCHOBONONALAIOWUX PUBULECKUX 3AKOHOMEPHOCMEll U 3AKOHO08;

- onuceleamv U AHATUSUPOBAL  NOJNYUEHHVIO 6  pe3Vlbmame NPOBeOeHHbIX  QUIUUECKUX
9KCHEPUMEHMO8 UHDOpMayuIo, Onpeodesims eé 00CMOBEPHOCb,

- NOHUMAMb U OOBACHAMb CUCMEMHYIO C853b MeXCOY OCHOBONONALAIOWUMU HAVUHBIMU NOHAMUIMU:
npOCMpaHCcmeo, 8pemsl, Mamepus (6ewecmeo, noie), 08U ceHue, CUld, SHepeusi;

- pewiamsv IKCnepuMeHmanbHvle, KauecmeeHHvle U KOIUYeCmeeHHble 3a0auu ONUMNUAOHO20 VPOBHS
CIIONHCHOCMU, UCNONb3YS (usuyecKue 3aKOHbl, a MAaKxice YPAGHeHUs, CeA3vblearouue @uauieckue
6eUUUHDL,

- AHAJau3upoeanib cpaHuybl npuMeHumocmu qbu:«:utteczmx 3dKOHO6, NOHUMAambv 66’6061141/!12 xapakmep
gbyH()aMeHmaﬂbezx 3AKOHO8 U OCPpARUYEHHOCMb UCNONTb306AHUA YACMHbIX 3AKOHO6,

- gopmynuposams u pewiamv HOB8ble 3A0a4U, BO3HUKAIOWUE 8 X00e YYeOHO-UCCAe008aMenbCKOU U
NPOEKMHOU OesimenbHOCMIU,

- YCo8epuieHcmeosams npubopsbl U Memoobl UCCIeO08AHUSL 6 COOMBEEMCMEULU ¢ NOCMAGIEHHbIMU
3aoaqamu,



- UCNONB306aAMb  MemoObl MAMeMAMU4ecKko20 MOOeIUPOBAHUs, 6 MmMOoM Yucie npocmeuuiue
cmamucmuyeckue Memoouvl 0Jis1 06pabomKu pe3yibmamos IKCnepUMeHma.
COIAEPKXAHUE KYPCA ®U3UKU

10 kaace - 170 yacoB, U3 HUX:

Tema KouunyecTBo yacos
@du3uka W eCTECTBEHHO - HAy4yHbI METOJ TMO3HaHus | 24

Mexanuka 69 u
MonekynsapHas pu3rka v TepMOAMHAMUKA 36 u

OCHOBBI 3JIEKTPOIMHAMUKU 40 4

Pezeps 234

11 kaacec — 170 yacoB, U3 HUX:

Tema KosanyecTBO 4acoB
OCHOBBI JICKTPOIMHAMUKHU 18 4

Kosnebauus 1 BOJIHBI 42 4

Ontuka 254

OCHOBBI CIEIMATILHOM TEOPUU OTHOCUTEIBbHOCTHU 54

KBanToBas ¢pu3uka. du3mka aroma ¥ aTOMHOTO siJipa 41 gy

Crpoenue Beenennoit Oy

Pesepn 304y

Pu3uka 1 eCTeCTBEHHO - Hay‘IHbIﬁ METO/1 MO3HAHUA NPHUPOABI

®dusnka — QyHAaMeHTalbHas Hayka o npupojae. Hayunelii meTton mo3HaHus Mupa. BzaumocBs3b
MeXIy (U3MKOH M JpYTMMH €CTECTBEHHBIMM HayKamMH. MeToabl HaydyHOTO HCCIIEAOBaHUS
¢usnueckux apneHui. [TorpemrHocT! n3MepeHnit pU3NUECKUX BeIWYMH. MoieIMpoBaHue SIBICHUNA U
MPOIIECCOB MPUPOABL. 3aKOHOMEPHOCTh U CIy4yallHOCTb. ['paHMIBI MPUMEHMMOCTH (PU3UYECKOTO
3akoHa. dusnyeckre TEOPUM M MPUHIMII COOTBETCTBUA. Ponb M Mecto (usuku B (opMUpOBaHUU
COBPEMEHHOM Hay4yHOU KapTUHBI MUpPA, B IPAKTUYECKON JESATENbHOCTH JtoAe. Qusuka u Kyibmypa.

MexaHuka

Hpe,[[MeT U 3aJa4d KJIaCCHYECKON MEXaHHKH. Kunemarnueckue XApPaAKTCPUCTHUKU MEXAaHUYCCKOI'O
JIBIDKEHMSA. Mojaenn Tea W JBKEHMH. PaBHOYCKOpeHHOG HpHMOHHHeﬁHOe JABMIKCHUC, CBO6OI[HO€
naacHuc, ABMXKCHUC TCIIa, 6pOIJ_IeHHOFO noa yriioM K TOpHU30HTY. Z[BI/I)KCHI/IC TOYKHU TI0 OKPY’KHOCTH.
Hocmynameﬂbﬁoe u epaujameilbHoe osudicerue meep()oeo mena.

BzaumopeiictBue Teil. HpI/IHI_II/Il'[ CYIICpIIO3UIINKN CHUJIL. I/IHepI_[I/IaJIBHaH CHCTEMa OTcueTa. 3aKOHEBI
MexaHnkn HproToHa. 3aKOHEI BCCMI/IpHOF O TATOTCHHA, Fylca, CyXOoro TpCHHA. I[BI/I)KCHI/IC HeOECHBIX
TCII W HUX HCKYCCTBCHHBIX CITYTHHUKOB. ﬂeﬂesz, Habnooaemvle 6 HEUHepUUalbHblX cucmemax
omcuyema.

HMHyJ’ILC CHUIIBI. 3aKOH W3MCHCHHS U COXpPaHCHUS HMITYJIbCA. PaGora cumibl. 3aKkOH M3MEHCHUS U
COXpPAaHCHUS DHECPIUu.



PaBHOBecue MaTepuanibHOM TOYKM W TBEPAOrO Tejia. YCJIOBUS PABHOBECHS TBEPAOrO Tela B
MHEPLHMAIBHON cucTeMe orcuera. MOMEHT cuibl. PaBHOBecHe JKHMAKOCTM W Tas3a. JIBuykeHHe
KHUJIKOCTEH U Ta30B. 3aKOH COXPAHEHUS IHeP2UU 8 OUHAMUKE HCUOKOCHU U 2a3d.

Mexannueckue KojaeOaHus U BOJHBI. AMIUIMTYAA, EpHOJ, YacToTa, (pa3a konebanwmii. [IpeBparienns
SHEPTUH NpU KoNeOaHUsX. Boinysrcoennvlie konebanus, pe3oHanmc.

[Tonepeunbie U TPOAOIbHBIE BOIHBI. JHEprusi BoiHbL. MHTEepdepenuus u nudpakins BoIH. 3ByKOBbIE
BOJIHBI.

MoJiekyasipaasi pU3NKa ¥ TEPMOTUHAMUKA
[Ipeamer u 3agaun MoaeKysipHO-kKuHeTHYecKO Teopun (MKT) u TepmMoguHaMuK.

OkcnepuMeHTanbHble jJoka3atenbctBa MKT. AOcomoTHas Temmeparypa Kak Mepa CpeaHei
KMHETUYECKOM 3HEPruu TEIIOBOrO JIBMXKEHHS 4acTHI] BeulecTBa. Moiens naeanbHoro rasa. Jlasienue
raza. CBs3pb MeXIy JaBJICHUEM U CpeIHEH KMHETHMYECKOM SHEpPrHei MOCTYMaTelbHOI'0 TEIJIOBOTO
JBUKEHUS MOJIEKYJI UJI€aJIbHOTO Tra3a.

Mojenp ueanbHOTO Ira3a B TECPMOANHAMHKE: YPABHCHUC MeHﬂeneeBa—KnaneﬁpOHa, BBIpAXXCHHUC IJIA
BHYTpeHHCﬁ OHCPI'UH. 3aKoH I[aJ'IBTOHa. I'a30BbBIC 3aKOHEL.

ArperatHble coctostHus BemiectBa. Pa3oBble mepexozsl. I[IpeoOpasoBanme sHepruum B (a30BBIX
nepexonax. HacellieHHble M HEHachILlEHHBIE Napbl. BiaxHocTs Bo3gyxa. Mognenbs cTpoeHus
xuakocren. Ilogepxnocmuoe namsadicenue. Mozneib CTpOeHUs TBEPABIX Tell. Mexanuueckue ceolicmea
meepowvix meil.

Buytpennsas sHeprus. Pabora u Termonepenaya Kak CrocoObl M3MEHEHHs BHYTPEHHEH SHEpruu.
ITepBbIif 3aK0H TepMOAMHAMUKU. AnabaTHBIN npolecc. Bmopotil 3aKkoH mepmoOUHaAMUKU.

IIpeoOpa3oBanusi »Hepruum B TeminoBbix MamuHax. KIIJI TterutoBoit mammubl. Iluxn Kapho.
DKosornyeckue npoOaeMbl TEIIO3HEPTeTHKH.

OcHoBbBI JIECKTPOANHAMUKH

[Ipeamer w 3agauum DIEKTPOAUHAMUKH. OJIEKTPUUYECKOE B3aUMOJICHCTBHE. 3aKOH COXpaHEHUs
aneKkTpuyeckoro 3apsaa. 3akoH Kymnona. HanpsbkeHHOCTh M MOTEHIMAN 3JEKTPOCTATHUECKOTO MOJIS.
[IpuHIMIT  cynmepno3ulMu  JEKTpUYecKux mnoJjied. Pa3zHocte mnoreHnumanoB. IIpoBogHuku u
JTUAJIEKTPUKA B  DIJIEKTPOCTATUYECKOM TMoOJie. DJeKTpudeckas eMKocTb. KonaeHcaTop. OHeprus
AJIEKTPUYECKOTO MOJIS.

[TocTostHuBIN 2nekTpuuecknii Tok. OnektpoaBmxkymas cuna (3C). 3akon Owma mna mOTHOM
ANEKTPUYECKON LenH. DIEKTPUUECKUH TOK B METalljlaX, 3JEKTPOJUTAX, MOIYNPOBOJHUKAX, ra3ax U
Bakyyme. [1nazma. Dnexmponus. IlonynpoBogHukoBbie puOopsl. Ceepxnposooumocme.

MarnuTtHoe mnosie. BekTtop MarHWTHONM WMHAYKOWW. [IpMHOWI Cynepmno3sMIMy MarHWUTHBIX ITOJEH.
MarsuTtHOE 1oJjie IMPOBOJHUKA C TOKOM. JIeliCTBME MAarHUTHOIO IIOJIS HA IPOBOJHUK C TOKOM M
JBUKYITYIOCS 3apshkeHHYHo yacTuly. Cuna Amnepa u cuna Jlopenna.



[Torok BekTOpa MAarHMUTHOM HWHAYKIUHU. SIBJIEHHE AJIEKTPOMArHMUTHOM HWHIYKIMU. 3aKOH
aNeKTpoMarHuTHOM uHAyKuuu. OJIC mHAyKIMM B JIBHXKYyIUXCS NpoBoAHuKax. lIpaBuno JleHna.
SBnenue caMOMHAYKIMU. HAYKTUBHOCTE. DHEPIUs 3JIEKTPOMArHUTHOTO T0JIs. MarHuTHBIE CBOMCTBA
BEILECTBA.

OnexkrpoMaruutHele  KoneOanus. KonebOarenbHblii  KOHTYp. CBOOOAHBIE — 3JIEKTPOMArHUTHBIE
Konebanus. BbIHYXIEHHBIE OJJIEKTpOMarHUTHbIe KosieOanus. Pesonanc. IlepemeHHBIH — TOK.
KongeHncarop u kaTymika B IieNM IepeMeHHOro Toka. [Ipous3BoicTBo, mepenadya u mOTpeOiIeHUe
JIEKTPUUECKON SHEPTUU. DnemenmapHas meopus mpaucgopmamopa.

DneKTpoMarHuTHoe mosie. BuxpeBoe anekTpuueckoe Moje. DJIeKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA
3JIEKTPOMATHUTHBIX BOJH. JlMama3oHbl JSJEKTPOMArHUTHBIX M3JYYEHUH W UX MPAKTUYECKOE
npuMeHeHue. [IpuHIunel paguocBsa3yu U TEJIEBUICHNUS.

['eomerpuueckas onrtuka. [IpsiMonuHeitHOE pacpOCTpaHEHUE CBETAa B OJHOPOJHOMN cpeie. 3aKOHBI
OTpaKeHHS U TpesniomiieHus cBeta. [lomHoe BHyTpeHHee oTpakeHue. OnTruuecKue mpruoOopHl.

BonnoBele cBoiictBa cBeta. CkopocTh cBeTa. MHTepdepenuus csera. Korepentnocts. Jdudpakuus
ceeta. llomspusamus cBera. [ucnepcusi cBera. lIpakThyeckoe NpHUMEHEHHUE 3JIEKTPOMArHUTHBIX
W3JTyYEHHI.

OcHoBBI cIeUAJIbLHOMH TECOPUHA OTHOCUTEJIBHOCTH

WMHBapnaHTHOCTh MOAYNSI CKOPOCTH CBeTa B Bakyyme. [IpHMHIMI OTHOCHTENBbHOCTH OWHIITEHHA.
IIpocmpancmeo u epems 6 cheyuanbHol meopuu OMHOCUMENbHOCIU. DHEP2Us U UMNYIbC C80000HOU
yacmuybl. CBA3b MAaCChl M SHEPIHH CBOOOIHON 4aCTHUIIbI. DHEPIUs MOKOSI.

KBanToBas pusuka. ®usuka aroMa 1 AaTOMHOI0 AAApa
[IpenMert 1 3a1a4u KBaHTOBOM (DU3HKHU.
TennoBoe nznyuenue. Pacnpenenenue sHepruu B CEKTpe aOCOTIOTHO YEPHOTO TeNa.

I'mnote3a M. [Inanka o kBantax. ®oroaddexrt. Ombitel A.I'. CroneroBa, 3akoHbl GoTOdPdeKTa.
VYpaBHenue A. DitHmTelina 11 GoTtorddexra.

®otoH. Onvimur I1.H. Jlebeoesa u C.H. Basunosa. I'uniore3a JI. ne Bpoitnst 0 BOJHOBBIX CBONCTBax
gactull. KopmycKymsspHO-BOIHOBOW — nyanm3M. Jugpakyus snekmponos.  JlaBneHuWe  CBeTa.
CootHouieHue HeomnpeaeneHHoctel [ elizendepra.

Mopnenu crpoeHusi aroma. OObSCHEHHE JIMHEHYATOrO CIEKTpa BOJOpPOJAa Ha OCHOBE KBAHTOBBIX
noctynatoB H. bopa. CnoHTaHHOE 1 BBIHYKJIEHHOE HU3JTy4€HHUE CBETA.

CocraB u cTpoeHue atoMHoro siipa. M3oronsl. SnepHbie cuibl. JledheKkT Macchl U SHEPTHUS CBS3U Apa.

3aKOH paJIMOAKTUBHOTO pacraja. SnepHble peakiuu, peakiuu JIeJleHus U cuHte3a. LlenHas peakuus
neneHus saep. SAnepHas sHepretuka. TepMosiIepHbId CUHTES.

BHCMCHTapHBIC YaCTHUIIBI. CDYH,Z[aMCHTaJ'H:HBIC B3aHMOJICHCTBUS. ycxopumeﬂu INIEMEHNMAPHBLX Yacmuy.
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Crpoenue Bcenennoi

[IpuMeHUMOCTh 3aKOHOB (DU3HMKH IS OOBSICHEHHUS MPHUPOJLI KOCMHYECKUX O0BEKTOB. CosHEeUHas
cucTeMa. 3Be3/Ibl 1 HICTOYHUKU UX dHepruu. Knaccudukanus 38e3n. Dposonus CoHIIA U 3BE31.

lNamakTuka. [Ipyrue ramaktuku. [IpocTpaHCcTBEHHO-BpeMEHHbIE MacTabbl HaO 0 1aeMoi BeeneHHoi.
[IpencraBnenue 06 sBonmonu Beenennoii. Temuas mamepus u meMHas SHEPUs.

IIpumepHbIi NepevYeHb NPAKTHYECKUX U JIA00PATOPHBIX padoT (Ha BHIOOP yuuTEJIs)
IIpsimble u3mMepenus:

—  U3MEpPEHHE MTHOBEHHOW CKOPOCTH C MCIIOJIb30BAaHMEM CEKYHIOMEpa WM KOMIIBIOTEpA C
JaTYNKAMU;

—  CpaBHEHHME Macc (110 B3aUMOJEHCTBHIO);

—  U3MEpeHHe CUJI B MEXaHHKE;

—  U3MEpeHHEe TeMIIepaTyphl KUAKOCTHBIMU U LIU(PPOBBIMH TEPMOMETPAMU;

—  OLEHKA CHJI B3aUMOJAEUCTBHS MOJIEKYJI (METOJIOM OTphIBA KaIellb);

—  HU3MepeHHe TePMOJIMHAMUYECKHX ITapaMeTpoB rasa;

— u3Mepenue DJ[C ucToOUHMKA TOKA;

- HN3MCPCHUC CHUJIbI B3aHMOZ[eI>'ICTBH$I KaTyllkKu C¢ TOKOM KW MAar"HuTa IMOMOMIIbIO 3JICKTPOHHBIX
BECOB;

—  ompezeneHue nepuoia oOpalleHus JBOMHbBIX 3Be3]] (IeYaTHbIE MaTEpUAJIbI).

KocBeHnHble HU3MEpPEHUS .

—  H3MepeHHe YCKOPCHUS;

—  W3MEepeHHe YCKOPEHHUS CBOOOIHOTO Ma/ICHNS;

—  omlpeJeNieHHEe SHEPTHU M UMITYJIbCa IO TOPMO3HOMY ITyTH;

—  W3MepeHHe YAETbHOM TEeIIOTHI IJIaBJICHUS JIb/a;

— UW3MepeHHe HANpsUKCHHOCTH  BHXPEBOTO  DJEKTPHYECKOTO mmonsi  (mpu  HaOMIOJeHUH
ANIEKTPOMATHUTHOW MHITYKIIUH );

—  W3MepeHHe BHYTPEHHETO CONPOTHBIICHHUS HCTOYHHUKA TOKA;

—  ONpeJeNICHNe MTOKa3aTeNs IPETIOMIICHUS CPEJIbL;

—  u3MepeHHe POKYCHOTO pacCTOSHUS COOMpArOIIei M pacCcerBaroIIe JINH3,

—  ONpeJeNieHNe JUTMHBI CBETOBOW BOJIHBI;

—  OmpelelieHHe HMITYJIbCa M DSHEPrUM YaCTHII TPU JBWKECHHM B MArHUTHOM Tmoje (T
¢dororpadusam).

HaoOuaronenue siBJeHum:

— HaONIOJIeHNEe MEXaHWYECKHX SBJICHUH B WHEPIHUAIBHBIX W HEWHEPIUAIBHBIX CHCTEMax
OTCUETa;

—  Ha00JIeHNe BBIHY)KJICHHBIX KOJIEOAHUH 1 PE30HAHCA;

— Habmonenue 1uddysuu;

—  HaOJ0JIeHHE SBJICHUS SJIEKTPOMArHUTHON MHIYKIINY;



—  HaOJI0/IeHWe BOJTHOBBIX CBOMCTB CcBeTa: MU(PpaKIus, UHTEPPEPESHITUS, TTOJIPU3ALIHS;
—  HaOIIOJIEHUE CTIEKTPOB;
—  BeuepHue HaOmoIeHus 3Be31, JIYHbBI U IJIaHET B TEIECKON M OMHOKIIb.

HccaenoBanug:

—  HUCCJIEJOBaHME PaBHOYCKOPEHHOI'O JBM)KEHUS C MCIIOJIb30BAaHUEM 3JIEKTPOHHOTO CEKyHAOMEpa
WM KOMITBIOTEpA C JaTYUKaAMU;

—  HCCJEI0BAaHUE IBWKCHUS Tella, OPOIIEHHOTO TOPU30HTANIBHO;

—  HCCIIEOBaHUE UEHTPAIBHOIO yAapa;

—  HCCIIeOBaHUE KAYEHUs LIWJIMH]PA [0 HAKIIOHHOM IUIOCKOCTH;

—  HUCcleoBaHME JBUXKEHHS OpOyHOBCKOM yacTuilbl (1o Tpekam [leppena);

—  HCCIeJOBaHUE U30IPOLIECCOB;

—  HUCCJIEJOBaHHME M30XOPHOIO IMpoliecca U OleHKa aOCOTIOTHOTO HYJIS;

—  HUCCJIEJOBAaHME OCTHIBAHUS BOJIbI;

—  HUCCJIEJOBaHME 3aBUCUMOCTH HaNpsHKEHUS Ha MOJIF0CAX UCTOYHHMKA TOKA OT CUJIbI TOKA B LIETIH;

—  HUCCJIEJOBaHME 3aBUCUMOCTH CHJIbI TOKA Yepe3 JaMIIOUYKy OT HANpsKEHUs Ha HEH;

—  HUCCIJIEOBaHME HarpeBaHUs BOJblI HarpeBaTesieM HeOOIbIIONH MOLTHOCTH;

—  HCCIIEOBaHUE SIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKIIHY;

—  HCCIIEOBaHUE 3aBUCUMOCTH YIJIa MPEJIOMIICHHUS OT yria NaJeHHUs;

—  HUCCIJIEIOBaHME 3aBUCUMOCTU PACCTOSHUSA OT JIMH3BI 10 U300paKEeHUS, OT PACCTOSIHUS OT JTUH3bI
710 TIPEIMETA;

—  HUCCIJIEJOBaHME CIIEKTPa BOJIOPOAA;

—  HUCCJIEJOBaHME JBUKEHUS IBOMHBIX 3B€3/1 (110 IEYaTHBIM MaTepHaiaM).

IIpoBepka rumore3 (B TOM YHCII€ UMEIOTCS HEBEPHBIE):

— TpH JBMKEHMM OpycKa MO HAKJIOHHOM IJIOCKOCTH BpeMs IMEpPEeMELICHUs Ha ONpEeesIEHHOE
paccTostHusI TeM 0oJIbIle, 4eM 0oJibllie Macca Opycka;

—  IIpH IBWXEHHH OpycKa MO0 HaKJIOHHOW IVIOCKOCTH CKOPOCTh MPSIMO MPOIOPLUUOHANIbHA TYTH;

—  IIpH 3aTyXaHUHU KojeOaHuM aMIUINTya 0OpaTHO MPONOPIMOHATIbHA BPEMEHU;

—  KBaJpaT CpelHero mnepemenieHuss OpOyHOBCKOW YacTHUIbl MPSIMO MPOMNOPLHMOHAJIEH BPEMEHH
HabmoaeHus (o Tpekam [leppena);

—  CKOPOCTb OCTBIBaHMsI BOJbI TMHEWHO 3aBUCUT OT BPEMEHU OCTBIBAHUS;

—  HanpspKEHUE IIPU MOCJIEI0BAaTEIbHOM BKIIIOUEHUM JIAMIIOYKH U PE3UCTOpPA HE PAaBHO CyMMeE
HaNpsHKEHUN Ha JIAMIIOYKE U PE3UCTOPE;

—  yroJl IpeJoMJIEHUS IPSIMO IPONOPILMOHAJIEH YTy MaJIeHuUs;

—  IIpH IJIOTHOM CJIO’KE€HUU JIBYX JIMH3 ONTHYECKUE CHIIbI CKJIA IbIBAIOTCS;
KoHcTpyupoBanue TeXHH4ECKHX YCTPOMCTB:

—  KOHCTPYMPOBAHHME HAKJIOHHOW IIOCKOCTH ¢ 3amaHHbiM KIT/I;

—  KOHCTPYMPOBAHHE PHIYAXKHBIX BECOB;

—  KOHCTPYMPOBAaHHE HAKJIOHHON IIJIOCKOCTH, TIO KOTOpPOM OpPYCOK IBIIKETCS C 3aJIaHHBIM
YCKOPEHHEM;

—  KOHCTPYMPOBAHHUE DJIEKTPOJABUTATENS;
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KOHCTPYHPOBaHHE TpaHCHOPMATOPa;
KOHCTPYHUPOBAHHE MOJICIIN TEJIECKOIA HJIK MUKPOCKOIIA.
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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 — QyHaameHtaabHas Hayka o0 | OOBSCHITh Ha KOHKPETHBIX IPUMEPAX POJIb U MECTO (GU3UKU B (POPMUPOBAHUH
eCTECTBECHHO - | mpUpoIeE. HaquBIﬁ METOJ TIO3HAHUS MUpA. COBpeMeHHOﬁ HayIIHOP'I KapTHHLI MI/Ipa, B paBBI/ITI/II/I COBpeMeHHLIX TCXHUKHU U
Hay4HbIi weton | B3auMocBssh Mexay bushkoir u apyrimu | TEXHOJOTHIL, B IPAKTHHECKOH JICATENBHOCTH JIO/IEH. )
JleMOHCTpHpOBAaTh Ha MPUMEpax B3aMMOCBS3b MEXAY (U3UKOH M IPYTUMHU
MO3HaHWS  MPUPOJBI | ECTECTBEHHBIMH HayKaMu. MeTo/ bl HAy4HOTO
5 . | ecTeCTBEHHBIMU HayKaMHU.
(29) HCCIENOBaHHA (usmrIeciux ABIICHHIH. Bocripon3BoauTe cxXxeMy HaydHOIrO II03HaHUSA, IIPUBOAUTH IIPUMEPHI €€
HOFpCIHHOCTI/I I/I3MCpCHI/II/I (1)I/I3I/I‘-I€CKI/IX HCIOJL30BAHMSL.
BEIMYMH. MojenupoBanue  sBJI€HMH W | J[aBaTh ONpeleleHde U pPaclo3HaBaTh MOHATHA: MOJENb, HayuyHas THMIOTE3a,

MIPOLIECCOB IPUPOJbI. 3aKOHOMEPHOCTH MU

CIIy4alHOCTb.  ['paHMIBI ~ NPUMEHHMOCTH
¢usnueckoro 3akoHa. duznueckue TEOPUU U
Ponp u wMmectO

COBPEMEHHOM

INPUHIUI  COOTBETCTBHS.
¢u3ukn B (HOPMHUPOBAHUU
Hay4HOH KapTHHBI MHUpA, B MPaKTUYECKOH
NEeATEIbHOCTH JIIOAEH. Pu3uka u Kyibmypa.

¢dusnueckas BenuuynHa, (U3MUECKOE SIBIICHUE, HAy4YHBIH (akT, (u3HuecKuit
3aKOH, (U3MYecKas TEOpHs, MPUHIUI CcOOTBETCTBUSI. (OOOCHOBHIBATH
HE0OXOIMMOCTh MCTIOIB30BaHUS MOJETIECH /Ui onrcaHusl PU3NIECKUX SBICHUN
¥ TporeccoB. [IpuBOAWTH TpPUMEpPhl KOHKPETHBIX SIBJICHWUH, IMPOIECCOB H
Mojenel s ux onucanus. [IpuBoauTh npuMepbl PU3NIECKUX BETHYHH.
dopmyIHpoBaTh busnueckue 3aKOHBI. Yka3wIBaTh TPaHUIIBI
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.

[IpuBOIUTE TPUMEPHI KCIIONH30BAHUS (U3MUYSCKUX 3HAHUH B IKUBOIHCH,
aApXUTEKType, IEKOPAaTUBHO-NPUKIAAHOM HCKYCCTBE, MY3bIKE, CIIOpTe.
Oco3HaBaTh IEHHOCTh HAYYHOTO TIO3HAHHS MUPA JIJIS YEIOBEUYECTBA B IICJIOM U
JUISL KaXJIOTO YellOBeKa OTAENbHO, BaXKHOCTh OBIAJCHHS METOJOM HAYYHOTO

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)

Kunemaruka (15 )

Mexauunueckoe IBIDKECHUE. CucreMbl

oTcuéra. CkansipHble u BEKTOPHBIE

¢usnyeckue  BeMMUMHBL. ~ MarepuanbHas

touka. [TocrynarenpHoe IBUKEHUE.
MyTh,
KOOpJAMHATa, MOMEHT BPEMEHH, IPOMEKYTOK
BPEMEHH.

Tpaexropus, [epeMeEIICHUE,

3aKOH OTHOCHUTEIILHOCTH JBHKXCHUA.

PaBHOMepHOC HpﬂMOHHHCﬁHOG JABHMIKCHUC.

CKOpOCTh PaBHOMEPHOTO MPSIMOJIUHEHHOTO
JIBUYKEHUS.
YpaBHeHue PaBHOMEPHOTO JIBUOKEHUS.

I'paduxu paBHOMEPHOTO JBUKCHUSI.

Crooicenue ckopocmelt.

HepasHomepnoe JBUKCHHE. Cpennsist
CKOpOCTb.

MrHoBeHHast CKOPOCTb. Yckopenue.
PaBHOyCKOpEeHHOE ABMKEHHUE.

Abcontomno meépooe meino.
Ilocmynamenvroe u spawjamenvHoe
0BuUdICEHUe  AOCONIOMHO  MEepooco  med.

Yenosas CKopocmb, uvacmoma u nepuod

obpaujenus.

JlaBath onpeneneHus MOHSATUI:
IIOCTYIATEJIbHOE ~ IBUJKEHUE, PABHOMEDHOE JIBUJKEHUE, HEPAaBHOMEPHOE
JIBUKECHHUE, DPAaBHOYCKOPEHHOE JBWKEHHUE, JBWKCHUE II0 OKPYKHOCTH C
IIOCTOSSHHOM ~ CKOPOCTBIO,  CHCTE€Ma OTCYeTa, MaTepuaibHas  TOYKa,
TPaeKToOpHus, IIyTh, IepeMelnieHue, KOOpAWHAaTa, MOMEHT BPEMEHH,
IIPOMEXYTOK BPEMEHH, CKOPOCTh PABHOMEPHOTO IBUYKEHUS, CPEIHSASA CKOPOCTb,
MIHOBEHHAs1 CKOPOCTb, YCKOPEHHUE, IEHTPOCTPEMUTEIILHOE YCKOPEHUE.
Pacrnio3HaBaTh B KOHKPETHBIX CHUTYAIMsIX, HAOIIOAATh SBICHHS: MEXaHUYECKOE
JNBWKEHHE,  IIOCTYNATEIbHOE  JBUKEHHWE,  PaBHOMEPHOE  JIBU)KCHHE,
HEPABHOMEPHOE JIBWJKEHUE, PABHOYCKOPEHHOE [BHKEHHE, IBM)KCHHE IIO
OKPY’KHOCTH C IIOCTOSSHHOM CKOpPOCTBIO. BOCHpOM3BOIWUTH  SIBICHMS:
MEXaHUYECKOE  JABM)KEHHE, DPABHOMEPHOE  [JBIKCHHE, HEPaBHOMEPHOE
JIBUKEHHE, DPAaBHOYCKOPEHHOE JBWXECHUE, JBW)KCHHE II0 OKPYXKHOCTH C
IIOCTOSIHHOM CKOPOCTBIO JUIsl KOHKPETHBIX TEJl.

3aaBaTh CUCTEMY OTCUETA JUIsl ONMCAHUS IBUKEHUSI KOHKPETHOT'O Tea.
PacniozHaBaTe cuTyanuu, B KOTOPBIX TE€JIO MOXHO CUUTaTh
MaTepuaIbHON TOYKOM.

OnuceIBaTh TPAEKTOPUH JIBUKEHUS TEJl, BOCIPOU3BOIUTH JIBHKEHHE U
MIPUBOJIUTH PUMEPHI TeJl, UMEIOIIMX 33JJaHHYIO TPACKTOPHIO ABH>KEHUS.
HaxoauTpe B KOHKPETHBIX CUTYallUsAX 3HAYCHUS CKAISIPHBIX (PU3MUECKUX
BEJIMYMH: MOMEHT BPEMEHH, IPOMEKYTOK BPEMEHH, KOOpAUHATA, yTh,
CPEIHSS CKOPOCTb.

HaxomuTe MOaynb M IPOEKIHUHU BEKTOPHBIX BEIUYMH, 8bINOAHAMb OCUCMBUs.
VMHOJUCEHUS HA YUCTO, CTIOKEHUS, 6bI4UMAHUA BEKTOPHBIX BEJIINYUH.

HaxomuTh B KOHKpPETHBIX CHUTYyalUAX HalpaBiI€HHE, MOJYJIb M IPOEKIHH
BEKTOPHBIX (PU3MUECKUX BEIWYHMH: IEpeMelleHHe, CKOPOCTh PaBHOMEPHOIO
JNBWKEHHs, MIHOBEHHAas CKOpPOCTb, YCKOPEHHE, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE.

[IpumensaTh 3HaHMS O JEHCTBUSIX C BEKTOpaMH, IOJIYYEHHbIE Ha YypoKax
anreOpsl.

Cknaovieams u 8bluUMams 6eKMopbl nepemewjeHull u ckopocmet. Bvisgnamo

MEXaHHYCCKOEC JBHKCHUC,
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JIaGopatopHbie pabOTHI:

1. M3yueHue nBUKEHUS Tela IO

OKPY>KHOCTH.

2. H3yuenue osudicenuss mead, OpouleHHO20

20pU30HMANBHO.

3. Usmepenue meHoseHHOU cKopocmu ¢

UCNONIb308AHUEM CEKYHOOMePa UNU

KOMnblomepa ¢ 0amyukamu.

4. HUzmepenue yckopeHnus.

Hccneoosanus:

1. Hccneoosanue pagnoyckopennoco

0BUIICEHUS C UCNOTb308AHUEM ITIEKIMPOHHO20

CceKyHOoMepa U Uiy KOMNulomepa ¢

oamuukamu. [Iposepxa cunomes:

1. Ilpu osusicenuu 6pycka no HaKIOHHOU
NJIOCKOCMU 8peMsl nepemeujeHusi Ha
onpeoeiieHHoe paccmosHus mem 6ovlue,
yem OovUe macca bpycka.

2. Tlpu osudicenuu 6pycka no HAKIOHHOU
NIOCKOCMU CKOPOCMb NPSAMO
NPONOPYUOHANLHA NYMU.

ycmotiuugble NOBMOPAIOWUECS, CBA3U MeNCOY GeNUUUHAMU, ONUCLIBAIOWUMU
MexaHuyeckoe O8udiCeHue.

Hcnonvzoeams  pasnuunvie  21eKMpOHHbIE — pecypcbl  ONsl  NOCMPOEHUs
IKCNEPUMEHMATIbHBIX 2PAPUKO8 U UX 00pabomKu. Ycmanasnueams usuieckuil
CMbICT KOO Duyuenmos nponopyuoHaAIbHOCMU 6 GbIAGIEHHbIX C6A3AX, 8
pe3yibmame - NOAYYaAmb HO8ble PU3UYECKUe 8eTUYUHDL.

Pabomams 6 nape, epynne npu evlnonnenuu uccie008amenbCKux 3a0aHu.
Oyenusams peanrbHOCMb 3HAYEHUL NOLYYEHHbIX PuU3ULecKUx 6eaudut. Brademo
cnocooamu  ONUCAHUSL  OBUMICEHUA: KOOPOUHAMHBIM, 6EKIMOPHBIM.
3anuchbiBaTh YpaBHEHHUS] PAaBHOMEPHOIO U PABHOYCKOPEHHOIO MEXaHHMYECKOIO
nBwkeHus. CocTaBiATh YpaBHEHHMsS PAaBHOMEPHOTO U PABHOYCKOPEHHOI'O
NPSIMOJIMHEHHOTO JBM)KEHUS B KOHKPETHBIX cHTyauusix. Ompenensite 1o
YpaBHEHMSM IapaMeTpbl JBMKEHUA. [IpUMEHATh 3HAHUS O HOCTPOCHUU U
YTEHUHU TPAPHUKOB 3aBHCUMOCTH MEXIY BEIWYMHAMH, MOITY4YEHHBIE Ha YPOKax
anreOpbl. CTpouTh rpaduk 3aBUCUMOCTH KOOPAMHATHI MAaTEpUAILHOW TOUKU OT
BpeMeHHU ABIKeHHs. OnpenensTs Mo rpaduKy 3aBHCUMOCTH KOOPIUHATHI OT
BPEMEHHU XapakTep MEXaHUYECKOro JBMKEHMs, HayaJbHYI0 KOOpPJAMHATY,
KOOp/JMHATY B YyKa3aHHBII MOMEHT BpPEMEHH, W3MEHEHHE KOOPIMHATHI 3a
HEKOTOPBIM MPOMEXYTOK BPEMEHH, MPOEKLHUI0 CKOPOCTH (U1 PaBHOMEPHOI'O
npsMOJIMHEHOrO  JBMKeHus). Onpenenstb 1o TpaduKky 3aBUCUMOCTH
MPOEKIIUM CKOPOCTH OT BPEMEHHU XapakTep MEXaHHYECKOro JBHKECHMS,
MPOEKIMIO HAdaJbHOW CKOPOCTH, MPOEKLIMIO YCKOPEHMs, W3MEHEHHE
KoopauHaThl. Onpenenars no rpapuKy 3aBUCUMOCTH NMPOEKLUU YCKOPEHUS OT
BPEMEHU XapaKTep MEXaHHMUECKOTO JBMKCHUS, H3MEHEHUE TIPOCKIINN CKOPOCTH
3a OIpeieNIeHHbI IPOMEXYTOK BPEMEHH.

JlaBaTh ompezeneHus: MOHATHI: aOCOIIOTHO TBEPJOE TEJO, MOCTYNATeNbHOE U
BpalllaTelbHOE JBUXKEHHE aOCOJIIOTHO TBepaoro Ttena. Pacrmo3HaBaTh B
KOHKPETHBIX CHUTYyallUsX, BOCIPOU3BOJAUTH W HAOIIOAATh MOCTYNATeIbHOE MU
BpalllaTelbHOE JBUKEHHS TBepaoro Tena. IIpuMeHATh Mozenb abCoIOTHO
TBEPJOTrO TeNa Uil ONUCAHUsS IABM)KEHHs Tel. HaxomuTh 3HaueHHs YrioBOH U
JUHENHOW CKOpPOCTH, YacTOThl M TIepuoja oOpalleHuss B KOHKPETHBIX
CUTYyalHsX.

Onpedensmov napamempwvi 08udxceHus Hebecuvix men. Haxooums neobxooumyro
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0Nl OaHHBIX pacyémos unpopmayuro 6 Humepueme. Cmpoumsv epaghux
3a8UCUMOCU NPOEKYUU U MOOYISL NepemMewjeruss, CKOpoCmu MamepuaibHoll
mouxku om epemeHu Osudxcenus. Cmpoums epaguk 3a8ucumocmu nymu u
KOOPOUHAMbL MAMEPUATLHOU MOYKU OM 8PEMEHU OBUNHCEHUSL.

Onpedensimv no epagpuxy 3a8UcUMocmu KOOpOUHAmMvl OM BPeMeHU XapaKmep
MEXAHUYecKko20  OBUINCEHUS, HAYanbHyl0o  KOOPOUHAMYy, KOOPOUHAmMy 8
VKA3AHHBIIL  MOMEHM 6DEeMeHU, UBMEHeHUe KOOPOUHAMbl 3d HeKOMOpblil
NPOMENCYMOK — 8peMeHlU,  Npoekyuro  ckopocmu (04 pABHOMEPHO20
NPAMONIUHEUH020 OBUNCEHUSL), CPEOHION CKOPOCMb, MOOYIb MAKCUMANTbHOU
MeHo8eHnHOU ckopocmu. Onpedensimb no 2paguxy 3a8UCUMOCMU NPOEKYUU
nepemewjenuss Om 6peMeHU XapaKmep MeXaHU4ecKo20 OBUICEHUS, NPOEeKYUio
ckopocmu (07151  PABHOMEPHO20 NPAMOIUHEUHO20 OBUNCEHUSI OBUNCEHUS),
usmeneHue koopounamoel. Onpedensimos no 2paguxy 3a6UCUMOCIU NPOEKYUU
CKOpOCMU Om B8pPeMeHU XapaKkmep MeXaHUu4ecko2o0 OBUNCEHUS, NPOeKYUIO
HAYanbHOU  CKOPOCMU, NPOEKYUio YCKOpeHusl, NpOoeKyulo nepemeujetus,
usMeHenue KoopouHamsl, npoudeHuvii nyms. Onpedenimv no 2paguxy
3a6UCUMOCU NPOEKYUU YCKOPEHUS OM BPEMEHU XapaKmep MeXaHUuecKo2o
O8UIICEHUsl, U3MEHEHUEe NPOEeKYUU CKOPOCMU, U3MeHeHUue MO0Vl CKOPOCU 3d
onpeoeneHtblll NPOMEd’CYMoK 6epemenu. Pa3nnyarte TyTh W TEpEeMEIICHHUE,
MT'HOBEHHYIO H CPEHIOI0 CKOPOCTH. M3MepsTh 3HAUCHUS IMepEeMEICHUS, ITyTH,
KOOpJIUHATHI, BPEMEHU JBUKCHHs, MTHOBEHHON CKOPOCTH, CpeIHEel CKOPOCTH,
YCKOPEHUS, BPEMCHHU JIBUKCHHUS.

PaGorate B mape mpu BBIMOJHEHUU JIAOOPATOPHBIX PAOOT M MPAKTUYECKUX
3a/IaHUMN.

[IpuMeHsITh MOJENU «MaTepHalibHas TOUYKa», «PAaBHOMEPHOE MPSMOIMHEHHOE
JIBUKCHHUE», «PABHOYCKOPCHHOE JIBIDKEHHWE» JUISI ONWCAHUS JIBYDKCHUS
pEeATbHBIX TeJ, JUIS ONMCAHUS 00BEKTOB, H3y4aeMBbIX B Kypce OMOJIOTHH.

3aKOHBI TUHAMUAKHU
Herotona (104)

SBnenue nnepnuu. Macca u cuia.
WNHepuynanbHble CUCTEMBI OTCUETA.

BzaumopneiictBue ten. CloKeHHe CHIL.

[IepBe1it, BTOpO# U TpeTnii 3akoHbl HproTOHA.

[aBate omnpeneneHus MOHSATHN: WHEpPUMS, WHEPTHOCTb, Macca, CHIIA,
PaBHOAECUCTBYIOIIAS cua, MHEpLHAIbHas cucTeMa OTCuéTa,
HEeUHEePYUAIbHASL CUCTEMA OMCYEmMaA, 2e0YeHMpU4ecKas U 2eluoyeHmpuidecKas
cucmembl Omcyémad.

Pacnio3naBate, HaOmoOAaTh sBJICHWE WHEPIUU. [IpUBOIUTH TPUMEPHI €TO
MPOSIBJICHUS] B KOHKPETHBIX CUTYalHsIX.

15




Tpunyun
omuocumenvHocmu I anunes.
l'eoyenmpuueckas u  2enuoyeHmpuieckas

cucmemvl omcuéma

OOBACHATD MEXaHMYECKHE SBJICHHUS B HWHEPUHUANBHBIX U HEUHEePYUATbHBIX
CUCTEMax OTCYETA.

Boeigensate nedcTBUs TeNl Ipyr Ha Jpyra M XapakTepU30BaThb HMX CHUJIAMU.
[IpuMeHaTy 3HaHMS O ACHCTBUAX HAJl BEKTOpPaMH, MOJIYYCHHBIE Ha YpOKax
anredpel. OmnpenensTe paBHOJACHCTBYIOIIYIO CUJIYy JBYX u 0Oo/lee CHUIL.
Onpedensimov pagnooelicmeyrowyio cuny dkcnepumenmanvro. OopmynupoBaTh
MEePBbI, BTOPOW U TpeTHUil 3aK0HbI HbI0TOHA, YCI0BUSI MX MPUMEHUMOCTH.
Buisigname ycmouiuusvie noSMopAowuecss cea3u mMexcoy ycKopenuem mena u
delicmeyiowell Ha Heeo CUlOU. Ycmaumaenueamv — QuU3UYECKUU  CMbICT
KOd(huyuenma NPONOPYUOHATLHOCMU 6  BbIAGIEHHOU C6A3U  (8eNUUUHA
obpamuas macce mena).

Yemanasnusamov mpemuii 3axon Hviomona skcnepumenmanvuo. IlpumeHsTH
MEPBbIA, BTOPOM M TPETHUUM 3aKOHbI HBIOTOHA HpU PENICHUU PACUETHBIX WU
9KCNEpUMEHMANbHBIX 3aa4.

0060cHOBbIBAMb BO3MONCHOCNL NPUMEHEHUSI 8MOPO20 U MPemvbe20 3aKOHO8
Hviomona 6 eeoyenmpuueckou cucmeme omcuéma. Haxooums 6 numepamype
u 6 Unmepneme ungopmayuio, noomeepiHcoarOWyIo paujeHue 3emiu.
Dopmynuposamv npunyun omuocumenvrHocmu I anunes.

Cuiel

(16u)

B

MECXaHUKE

3aKoH BCEMUPHOIO TATOTEHUS.
I'paBuTanmonHas MOCTOSTHHASI. Cuna
TSKECTH.

Cuna msdcecmu Ha Opyeux NiIAHemax.
Ilepsas kocmuueckas ckopocmo. [leudicenue
Hebecublx men U cnymuukog. Bec u
HeBecoMmocThb. Cuitbl ynipyroctu. 3akoH ['yka.
Cunel TpeHus.

JlabopaTopHbie paOOTHI:

1. M3mepeHwue KECTKOCTH NPYKUHBI.

2. Usmepenme  kodpdummeHTa  TpEHHS
CKOJIb)KEHUS.

3. CpasHenue macc (no 83aumooeticmauro).

[lepeuncnsaTh BUABI B3aMMOJCHCTBHSI TENl M BUIBI CHJI B MexaHuke. /laBaTh
OTIpesieJieHUe TOHSATHI: CHJIa TSDKECTH, CHJIa YIPYTOCTH, CWJIa TPECHHS, BEC,
HEBECOMOCTh, nepezpy3Ka, nepeas Kocmuueckas ckopocms. DopMymupoBaTh
3aKOH BCEMHUPHOTO TSATOTEHUS W YCJIOBHUS €r0 MPUMEHUMOCTH.
Haxomute B nutepatype u B UMHTepHere wuHpOpMaIMi0 00 OTKPBITHH
HerotoHoM 3aKOHA BCEMHUPHOTO TATOTCHHUS, ungopmayuio,
NO360AIOUYIO PACKPLIMb JIOCUKY HAYYHO2O NO3ZHAHUSL NPU OMKPLIMUU 3AKOHA
BCEMUPHO20 MALOMEHUS.

[IpuMeHsTh 3aKOH BCEeMUPHOTO TATOTEHHUS MIPH PEIICHUH KOHKPETHBIX 3a/1a4.
Hmemv npedcmagnenue 06 uHepmHoll u epasumayuoHHOU mMacce: HA3bl8amMb UxX
pasnuyue u cxoocmeo.

BBIYHCHATS CHITy TSDKECTH B KOHKPETHBIX CHUTYaIUsIX. Buiuucismo cuny
msdcecmu U yCKOpeHue c60000H020 NAOeHUs Ha Opyeux nianemax. Beiuuciame
VCKOpeHue ¢80000H020 NadeHuss HA paziuuHvlx wupomax. Haxooumv 6
aumepamype u 6 Unmepneme unghopmayuio o napamempax nianem u Opyaux
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4. Hsmepenue cun 6 mexanuxe.

HebecHbix mel. Boluuciame nepgyio kocmuueckyio ckopocmoe. Hcnonvzosams
3AKOHbL MEXAHUKU 0151 00BACHEeHUs OBUNHCEHUs HeOECHbIX mell.

Bbrunciare Bec Tem B KOHKPETHBIX CHTyalusiX. llepeuncisath cXoIcTBa W
pasnuuus Beca U CHIIBI TsDKECTU. Pacmo3HaBaTh M BOCIPOU3BOJUTE COCTOSHUS
TEJI, P KOTOPBIX BEC TeJia paBeH, OOJBIIE WM MEHBIIEC W BOCIPOU3BOIMTH
COCTOSIHUE CHUJIBl TSDKECTH. Pacro3HaBaTh HEBECOMOCTH Tela.

Onpeodensamo nepeepys3xy meia npu peutenuu 3a0ad. Haxooums 6 rumepamype
u 6 Humepneme ungopmayuio o 61UAHUU HEBECOMOCMU U Nepecpy3KU Ha
opeanusm uenogekda. 'OTOBUTH MPE3CHTAIIMHM U COOOIICHUS O MOBEJACHUU TEN B
YCIIOBHUAX HEBECOMOCTH, O MOJIETAX YeJIOBEKAa B KOCMOC, O JJOCTI)KEHUSIX HaIllel
CTpaHbl B IOJIOTOBKE KOCMOHABTOB K MOJETaM B YCIOBHSX HEBECOMOCTH.
Pacrio3naBath, BOCIIPOU3BOJANTh U HAONIONATh Pa3IUYHBIC BHUIBI jJehopmamnmm
tes. @opmynupoBaTh 3aKoH ['yka, rpaHUIlBl €r0 MPUMEHUMOCTH. BBIYUCIATh U
U3MEPSTh CHIy YIPYTOCTH, >XECTKOCTh TPYXKHHBI, JHCECMKOCMb CUCTEMb]
npyoicun. Hccnedosamov  3aeucumocms  cuivl ynpyeocmu om  Oepopmayuu,
BbINOIHAMb IKCNEPUMEHMANbHYIO NPOBEPKY 3aKoHa I yKa.

Pacrnio3HaBath, BOCIIPOM3BOINTh, HAOIOJATh SIBJICHHUS CYXOTO TPEHHUS MOKOS,
CKOJI)KEHUS, KAaueHUs, SIBIICHUC COMPOTHBIICHUS TIPU JIBIDKCHUM Telia B
KHUJIKOCTH WK Ta3e. 3mepsaTs 1 n300paxkats rpa@uyecku CHUIIbI TPEHHUS TIOKOS,
CKOJIBKEHUS, Ka4dCHHsI, IKUJKOTO TPEHUS B KOHKPETHBIX CHTYaIUsX.
Hcnonb3oBath (opMmyny s BBIYUCICHUS CHIIBI TPEHUS CKOJIbKEHUS TMpHU
pemieHnn 3amad. Buiasnsimv OKCNEPUMEHMANbHO GelUUUHbL, OM  KOMOPbIX
3a6uUcum Ccuiad mpeHus. CKOavbdceHus. VI3MepsThb CUILy TSKECTH, CHIY
VIPYTOCTH, BEC Tella, CHIy TPCHHUS, Y/UIMHCHHE NPYXHHBI. OMNpenensiTs ¢
MTOMOIIBIO0 KOCBEHHBIX U3MEPEHUH HKECTKOCTh MPYKUHBI, KOA(D(DUIIMEHT TPeHUS
CKOJIb)KeHUs1. PaboTaTh B Mape Mpy BHIMOTHCHUH MTPAKTUICCKIX 33 aHH.
Haxooumve ¢ numepamype u 6 Humepneme ungopmayuio o nposasienusx cuibl
mpenusl, cnocobax eé yMeHbuleHUust U YBeIUuyeHuUs:, POlu MpeHust 8 Npupooe,
mexHuxe u ovimy.

Ilpumensamy nonyuenuvie 3HAHUA NPU peuwleHUuu 3a0ay HA OOHOBPEMEHHOE
oeticmeue Ha meio HeCKONbKUX CUT, HA OBUINCEHUE CUCEMbL CBA3AHHBIX Mell.
Haxomute B nmuteparype u B WHTepHeTe MH(OpMALNUIO O BKIAJE YYCHBIX B
pa3BUTHE MEXAHWKH. | OTOBUTH TMPE3CHTAIlMM W COOOIICHHS 10 W3YYCHHBIM
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TeMaM (BO3MOJKHBIE TEMBI MPEJCTABICHBI B YICOHUKE).

Buvinoanames OONONHUMENbHbLE uccredoeamenvckue — pabomol no
UBYUEHHbIM —meMam  (803MOJICHble meMbl NpeoCcmasieHbl 6 YueOHUKe).
[TpuMeHsITh 3aKOHBI AMHAMUKHY JUJISI OMTMCAHUS MIOBEJCHIS PEATbHBIX TEIl.

3aKOHEBI

COXpaHCHHSI

uMmnyisca (5 u)

Nmnynsc Tenna. UMIysabsc CUiblL.
3aKOH COXpaHEHMsI UMITYJIbCA.

PeakxtuBHOEC JBHXKCHUC.

JaBate omnpenesieHUs TOHITHUH: HMIYJIbC MaTEPUATBHOW TOYKH, UMITYJILC
CHUJIbI, UMITYJIbC CUCTEMBI TEJI, 3AMKHYTasi CUCTEMA TEJl, PEAKTUBHOE JBUKECHHUE,
PpeaxkmusHas cuia.

Pacrio3naBath, BOCHPOHM3BOAWUTH, HAOIIOIATH
CTOJIKHOBEHHS T€JI, PEAKTUBHOE JIBH)KEHUE.
HaxoauTh B KOHKPETHOM CUTyallMU 3HAYECHUS: UMITYJIbCA MAaTEPUATIbHON TOUYKH,
HMITYJIbCa CUJIBI.

ylIpyrue ¥  HEynpyrue

cDOpMy.HI/IPOBaTI) 3aKOH COXPAaHCHUA HUMITYJIbCA, T'paHUIbL €ro
IIPpUMCHHUMOCTH.
CocTaBiiaTh YpaBHCHHA, OIIMCBIBAIOIIMWEC 3aKOH COXpaHCHUSA HWMITYJIbCa B

KOHKpETHOW cuTyanuu. HaxonuTh, HCHONB3ys COCTaBICHHOE YpaBHEHHE,
HEM3BECTHHIC BEITMYNHBI.

CoznaBaTh CUTYaIllH, B KOTOPBIX MPOSBIISETCS 3aKOH COXPAHEHUS UMITYJIbCa.
Cocmasnamo npu  peuwieHuu 3a0ay  ypasHeHus, cooepoicawue
PEeaKmusHyo CUTLY.

Haxonuts B nuteparype u B IHTepHeTe nHpOpManuio 1o 3aJjaHHON TEME.
l'oToBUTH  mpe3eHTaUMH M COOOIIEHUS 1O  HM3YYEHHBIM  TeMaMm
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B YUEOHHKE).

['oTOBUTH Tpe3eHTallMM W COOOILIEHHS O TOJeTax uYeloBeKa B KOCMOC, O
JOCTIDKEHUSX Hallei CTpaHbl B OCBOCHUH KOCMUYECKOTO TIPOCTPAHCTBA.
Buinonname 00NoHUMeENbHbIE uccreoosamenvckue — padomol no
USYUEHHbIM —meMam  (B03MOJNCHble MmeMbl NpeocmasieHbl 6 YyyeOHUKe).
Pabomamw 6 nape unu epynne npu 8binoiHeHUU npaKmu4eckux 3a0anui.

3axoH

COXPAaHCHUA

MEXaHUYECKON
snepruu (10 )

PaGora cwuibL MOIIHOCTB. Kunernueckas

OHEpPIUs. PabGora CHIJIBI TAXKCCTH.

HOTGHHI/IaJ'II)HaH OHEPTHUia TCI1a B

rpaBUTallMOHHOM  monie.  PaGota  cuiibl

JlaBaTh ompeneneHue TMOHATHM: paboTa CHIbI, MOIIHOCTh, KHHETHYECKas
9HEprus, TNOTEHUUAIbHAs DJSHEPrus, IOJHAs MEXAaHWYEeCKas DHEprus,
M30JIMpOBaHHAas cUCTeMa, KOHCEpBAaTUBHAs CHUIIA.

HaxoauTe B KOHKpPETHOW CUTyalluu 3HaueHHs (U3NYECKUX BEIHYUH: paboThI
CWIIbI, pabOThl CHJIBI TSDKECTH, DPAOOTHI CHIIBI YNPYrocTH, pabOThl CHIIBI
TPEHMsI, MOIIHOCTH, KHUHETHYECKOM HSHEPruM, W3MEHEHUs KHHETUYECKOU

18




ynpyrocty. lloreHuuanbHas sHeprust ynpyro

neopMHPOBaHHOTO Tella. 3aKOH COXPaHEHHS

MeXaHU4ecKkoi  sHepruu. JlabGoparopHbie
paboTHI:
1. UM3yuenus  3aKOHa  COXpaHCHHS

MEXaHUYECKOH SHEPTHH.
2. Onpedenenue 3Hepeuu U UMNYIbCA NO
MOPMO3HOMY NYMU.
Hccneoosanus:

1. Hccnedosanue yeHmpanibHo2o

yoapa.

SHEpPruU, MOTEHIUAIbHOU
IIOTEHIUAJIbHOMN JHEpruu
MEXaHUYECKON SHEPIHH.
CocTaBisTh ypaBHEHUS, CBS3BIBAIOLINE paOOTy CHUJIBI, ACUCTBYIOLICH HA TEJO B
KOHKDETHOW CHTyallUM, C W3MEHCHHMEM KHHETUYECKOW DHEpPruu Telna.
Haxonuts, HCIIOIB3YS COCTaBICHHOE YPABHEHUE, HEU3BECTHBIC BEIIMUNHBI.
DopMyIMpPOBaTh 3aKOH COXPAHEHUS ITOJHOM MEXaHUYECKON YHEPrUH, TPaHULIbI
€ro IPUMEHUMOCTH.

CocTaBiATh  ypaBHEHHs, OINMCHIBAIOUIME 3aKOH COXPAaHEHUS  IOJIHOU
MEXaHUYECKOM OHHEPruH, B KOHKPETHOM cHUTyauuu. Haxoaurts, HCHOIB3ys
COCTaBJICHHOE ypaBHEHHUE, HEU3BECTHbIC BeanuuHbl. Co3/aBaTh CUTyallWH, B
KOTOPBIX IIPOSIBIISAETCS 3aKOH COXPaHEHUs IIOJHOW MEXAaHUYECKOM HEPTUU.

SHEPruy  Tel B FPABUTALIMOHHOM  TIOJIE,
yrnpyro aepOpMHpPOBAHHOTO Teja, MOTHOU

BreimonusaTs AKCIIEPUMEHTATBHYIO MIPOBEPKY 3aKOHa COXpaHCHHUS
MEXaHUYECKOH JHEprvH. BBIMONHATH, KOCBEHHBIC M3MEPEHUSI MMITyJbCa Tea,
MEXaHHYECKON dHEepTruu Teia, paboThl CHIIBI TpeHus. PaboTarh B mape, rpyrie
IIPH BBITTOJIHEHUH MPAKTUYCCKUX 3aIaHUH.

Cocmasnsims ypasHeHus U HAXOOUMb 3HAYEHUS @OUIUYECKUX BeTUYUH NpU
peutenuu  3a0ay, mMpedyIwUX — 0OHOBPEMEHHO20  NPUMEHEHUS.  3AKOHO8
COXPAHEHUsl UMNYIbCA U MEeXAHUYECKOU dHepauu, 3a0ay, no Yclosuio KOmMopbix
COXPAHAEMCs UMNYIbC, HO UBMEHSAemCs MNOJIHASL MEXAHUYECKas dHepeusi
cucmemovl mein. Buiuucismos emopyio xocmuueckyio ckopocms. HaxomuTh B
nutepatype u B IHTepHeTe nHdopmalnio 1no 3aJaHHON TeMe.

I'oTOBUTH TIpe3eHTalii W COOOIICHHUS M0 HM3YyYCHHBIM TeMaM (BO3MOJKHBIC
TEMBI MIPE/ICTABJICHBI B yUCOHHKE).

Buinoansme O00ONnoOHUMeENbHbLE ucciredosamenvckue  pabomol no
U3YYEHHbIM meMaM (B03MOJCHble meMbl NpeocmasieHvl 6 YyueOHuKe).
[IpuMeHSITh 3aKOHBI COXPAHCHHS HMITYJIbCA M MEXaHWYSCKOW DJHEPTruu Ui
OIMCAHUS JBUKCHHSI PEATBHBIX TEIL.

Junamuxa
8pauamenbHo20
o8udICeHUs]

OcHnognoe ypasHeHue OUHAMUKU

epauiamellbHo2co OBUIICEHUSL. Yenosoe

yckopenue. Momenm cunvl. Momenm unepyuu

Jasams onpedenenue nowsmuii: yenoeoe yckopeHue, MOMEHM CUlbl, MOMEHM
unepyuu meepoo2o meid, MOMEHM UMNYIbCA, KUHEMUYeCKas JHepeust
abconomuo meepoozo med.

Haxooums 6 KOHKpemHOU Cumyayuu 3Ha4eHus GU3UYeCKUx SeIUUUL. Y2l08020
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abcontomHo

meepooco mena. Momenm umnynvca. 3aKow

YCKOpeHUA, MOMeEHmMA Cujibl, MOMeEHMA UHeEPYUU meepdozo meana, mMomeHmada

meepdozo mena (3 | coxpanenus MOMERma uMnyIbea. | UMIYIbCa, Kunemudeckou suepeuu meepoozo mena. Cocmaensims — OCHOGHOE
y) Kunemuueckas nepeus abcomomno | YPasHenue — OUHAMUKU — 6DAWAMENbHO20 OBUNCEHUS 6  KOHKDemHO
meepdozo mena, spauaioujezocs cumyayuu. Haxooums, ucnoiv3ys cocmasieHnoe ypasHeHue, Heusgecmubie
. senuuunvl. Popmyaupoeams 3aKOH COXPAHEHU MOMEHMA UMNYIbCA, YCA06US.
OMHOCUMENLHO HENOOBUNCHOU OCU. e20 npumenumocmu.
Cocmaename  ypasHeHus, ONUCHIBAIOWUE 3AKOH COXPAHEHUS MOMEHMA
umnynsca, 6 KOHKPEmHOU cumyayuu. Haxooumeo, UCRONb3YA
cocmaenennoe ypasnenue, neussecmuvie senuuunvi. Cozoasame cumyayuu, 6
KOMOPbIX NPOAGIACMCI 3AKOH COXPAHECHUS MOMEHMA UMNYIIbCA.
Haxooumv ¢ aumepamype u ¢ Humepneme ungopmayuio o npumepax
NPAKMUYECKO20 NPUMEHEHUS 3AKOHA COXPAHCHUS UMNYIbCA, O 2UPOCKONe.
Craruka (5 u) PaBHOBecMe  MaTepHaibHOM  ToukM M | JlaBaTh ONpeleleHHe MOHSTHI: pPaBHOBECHE, YCTOWYMBOE paBHOBECHE,
TBéleOFO Tena. Buael paBHOBECHS. VYcioBus HCYCTOfIqHBOG PaBHOBECHC, 6C3pa3J1HqHO€ paBHOBECHUE, IIJI€YO CHJIBI, MOMCHT
paBHOBecHs. MowmeHT cuibl. PasHoBecue | CYIBL
kuakoctd o rasa.  Jlanenue.  3aKOH | Haxonuts B KOHKPETHOM CHTYallM¥ 3HAUCHUS IJIeYa CHIIBI, MOMEHTA CHIIBL.

COXpaHCHHA SHCPIrur B TMHAMUKC JKUAKOCTH.

JlaboparopHas Nzyuenue
paBHOBECHS

Tejaa Nod ASMCTBUEM HECKOJBKUX CHIL.

pabora:

[IepeunciATy ycioBUS pPAaBHOBECHS MAaTEPUAIBHOW TOYKM M TBEPAOrO Tea.
CocTaBiATh ypaBHEHMS, ONHUCBHIBAIOIINE YCIOBHS PAaBHOBECUS B KOHKPETHBIX

CUTYaIHsX. Haxoaurs, HCIIONB3Ys COCTaBJICHHOE YypaBHEHHE,
HEU3BECTHHIC BEJIMUNHEI.
Pacrio3naBath,  BOCHpPOM3BOIWTH W  HAONIOAATh  Pa3jUMYHbIE  BHJIBI

paBHOBECHSI TEI.

N3mepsATh cuily ¢ MOMOILIBIO MPYKUHHOTO IWHAMOMETpa U HU(POBOro JaTunKa
CHJIBI, U3MEPATH IUIeY0 cuibl. PaboTare B mape, Ipymie HpU BBINOJHEHUH
MIPAKTHYECKUX 3aJaHUM.

Haxoauts B nutepatype u B MHTepHEeTe MH(OpPMAIIUIO O 3HAYEHUU CTAaTUKU B
CTPOMUTENBCTBE, TEXHUKE, OBbITY, 00bICHEHHE (OPMBI U pPa3MEPOB OOBEKTOB
npupojsl.  ['OTOBUTH  NHpe3eHTAlMM U COOOIUEHUS,  GbINOIHAMD
uccnedoeamenvckue padoomsl TO JaHHBIM TeMaMm. Pabortare B mape mpu
BBINOJIHEHUH J1a00paTOPHOI paboTHI.

OCHOBBI
THIPOMEXaHUKU

(5

PaBHoOBecue
Apxumena.

3akon Ilackams.
3akoH

JlaBneHue.

KUIKOCTHU n rasa.

JaBaTh ompeneneHue MOHSTUN: HEC)KUMaeMas
KUAKOCTH M Tas3a, THIPOCTAaTHYECKOE [aBJIECHUE,

KHUJIKOCTb, PABHOBCCHUC
AAMUHAPHOE NmedyeHue,
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[IinaBanue Tem.
Jsuscenue orcuoxkocmu. 3axkon  Bepuynnu.
Ypaenuenue bepuynnu.

mypOyienmnoe meyenue.

Pacnosnasamv,  6ocnpouszsooumv  u
mypoOyieHmHoe meyerue HCUOKOCHU.
Haxomute B KOHKPETHOM CHUTyallMM 3HA4€HMs [JaBICHUS B IIOKOSAIICHUCS
xuakoctn uiau rase. Popmynuposath 3akoH Ilackanda. IIpumensaTs 3axoH
[Mackans s OOBSICHEHUS THAPOCTATHYECKOTO IMapagoKca, st OOBSICHEHUS
IIPUHLINIIA JEHCTBUSA TUAPABIMYECKOIO IIPECCA U BBIYUCIICHUS €TI0 IapaMeTPOB.
®opmynupoBaTh 3akoH Apxumena. [IpuMeHsaTs 3aKkoH Apxumesaa s peleHus
3ama4. PaccuMThiBaTh IUIOTHOCTM  TE€JI IO HX IOBEACHUI0 B JKHIKOCTH.
Onpenensatb BO3MOXXHOCTH IaBaHusi Ttena. Cocmaenamo ypasenenue
bepuynnu 8 KOHKpPEmHbLX cumyayusx. Onpedensimo, UCNONbL3Ys
COCMaeGNieHHoe YpPaeHeHue, Heu36eCmHble 6eNUYUHDL.

IIpusooumy npumepul, unIIoCmpupylowue  6blNOJIHEHUe  YPAGHEeHUs
bepnynnu.  Ilpumenamo ypaenenue bepuynnu ona  onucaumus O08uUdCeHUs
AHCUOKOCMU 8 PACMEHUSAX U HCUBBIX OPSAHUSMAX.
Haxooumv 6 aumepamype u 6  Hnmepneme
ucnonv3oeanuu ypasuenus bepuyniu 6 mexuuke u Ovimy.

Habnooams  1aMuHapHoe U

ungopmayuro 06

IlonBeneHne  UTOTOB

«MexaHukay

N3YUYCHUA TEMBI

OnuceiBaTh MEXaHUYECKYI KapTHHY mupa. Ilepeuucisate oOBEKTHI, MOEIH,
SBJICHUS, (PU3MYECKHE BEJIWYUHBI, 3aKOHbI, HayyHble (aKThbl, CpEACTBA
OIMCaHUsA, pacCMaTpUBacMbIe B KJIACCUYECKOM MexaHuke. DopmynupoBaTh
NpsIMYIO M O0paTHYIO 3a7jauid MEXaHWKHU. YKa3bIBaTh IPaHUIIbl TPUMEHUMOCTH
MOZCJIEM M  3aKOHOB KJIAaCCMYECKOM MeXaHMKU. HaspiBaTh mpumepsl
HCIIOJIB30BAaHUS. MOJEJIEH W 3aKOHOB MEXAHUKH JUIsl ONMCAHUS JABUKCHUS
peanbHBIX TE.

Xapakmepuz06amv CUCMEMHYIO C853b MeNCOY OCHOBONONALAIOWUMY HAYUHBIMU
NOHAMUAMU: NPOCMPAHcmMEo U eépems. Hazvlieamv uxceolicmea

Moaexyasipaas ¢pusuka u TepmoguHamMuka (36u)

OCHOBBI
MOJIEKYJISIPHO-
KUHETUYECKON

MOJ'ICKy.TISIpHO-KI/IHCTI/I‘-IGCKaSI
(MKT)
OKCIICPUMCHTAJIbHBIC

Teopus
CTPOCHHMS  BEILECTBA U eé
JI0Ka3aTeNIbCTBA.

BbpoynoBckoe nBmxkenue. Temmeparypa u

HaBaTI) OIMpECACIICHUC MMOHSATHUM: TEIIOBBIC ABJICHUSA, MAaKpPOCKOIMMYECCKHUE TECJla,
TCIIJIOBOC JBHIKCHHC, 6pOYHOBCKOC JABHKCHUC, IlI/I(I)(I)y3I/ISI, OTHOCHUTCIIbHAsA
MOJICKYJIsIpHad MaccCa, KOJIHMYECTBO BCEIICCTBA, MOJIAPHAA MaccCa, MOJICKYIIA,
MacCa MOJICKYJIbI, CKOPOCTb IABWKCHUS MOJICKYJIbI, CPCAHAS KHUHCTUYCCKAA
OHCPIUs MOJICKYJIbI, CHUJIbI BSaHMOHeﬁCTBHﬂ MOJICKYII, I/I)IeaHI)HBIfI ras,
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teopun (MKT) (7 u)

TEIUIOBOE PABHOBECHE. [Txaner Lenbcus
nu  KenbBuna. A6comtoTHas

KaxKk

TeMIiepaTypa
Mepa CpPEeIHEN KMHETUYECKOU
SHEPTUM TEIIOBOTO JIBIDKCHUS YaCTHI]
BemiecTBa. CHiibl B3aUMOJEHCTBUS MOJIEKYIT B
pa3HBIX arperaTHbIX COCTOSIHUAX BEILIECTBA.

Mogens «uaeanbHBIM Taszy». JlaBieHue rasa.
CBsa3p  MEXAy [JIaBJIC€HHEM U CpeIHeu
KMHETUYECKOM DJHEpPrueil IOCTYyNaTeIbHOIO
TEIJIOBOTO JIBIXKCHHSI MOJIEKYJ HICATbHOTO
raza. OCHOBHOE YpaBHEHHUE MOJICKYJISPHO-

KHHETUYCCKOW TEOPUH MIeaThHOIO ra3a.
JlabopaTopHbie paOOThI:

1. 3mepeHue Temreparypbl sKUAKOCTHBIMU U
U(GPOBBIMU TEPMOMETPAMH.

2. OneHka CcuJI B3aUMOJCHCTBUS MOJEKYI
(MeTo0M OTpHhIBa Kareb).

HccnenoBanus:

1. HccnemoBanue IBUXKEHUS OpOYHOBCKOM
gactullsl (1o Tpekam [leppena)

MHUKPOCKOTIHYECKHE napaMmeTpbl, MaKpOCKOMHYECKHE napaMmeTphl,
JaBJICHHE Tra3a, aOCoNIOTHAs TeMIieparypa, TerioBoe pasHoecue, MKT.
[lepeuncnsaTh MUKpPOCKOIMMYECKHE U MAaKPOCKOIIMYECKHUE ITapaMeTphl rasa.

[lepeuncnars  ocHoBHele  nonoxenuss MKT, — mpuBoauTe mnpumepsl,
pe3yabTaThl HAOJIOJCHUH W ONUCHIBATh IKCIEPHUMEHTHI, JO0Ka3bIBAIOIIME HX
CIIPaBEAIMBOCTb.

Pacnio3naBath u OIKCHIBATH SIBJICHUS: TEIIOBOE JBYKEHHE,

OpoyHOBCKOe nBHkeHHE, AUPPy3us. BocnpousBoauTh U OOBSCHATH OMBITHI,
JEMOHCTPHUPYIOIIUE 3aBUCHMOCTh CKOPOCTH TU(PQPY3UH OT TeMIepaTypbel U
arperaTHOrO COCTOSIHMA BemiecTBa. HaOmromats quddy3uio B )KUIKOCTAX U
rasax.

Hcnonp30BaTh MOMyYEeHHBIE Ha ypOKaX XWMHH YMEHUS HAXOJUTh 3HAYCHUS
OTHOCUTEIIbHOW MOJICKYJSIPHOM MacChl, MOJSIPHOM MacChl, KOJIMYECTBa
BEIIECTBA, MAaCChl MOJICKYJIbI, (POPMYJIUPOBATH (PH3UIESCKHUI CMBICI TTOCTOSTHHOM
ABoragpo. OnuceIBaTh METOBI OMpPEIEICHHs pa3MEepPOB MOJIEKYJ, CKOPOCTH
Monekyn. OrneHuBaTh pasmep MoJeKyabl. OOBSCHATH OCHOBHBIE CBOWCTBA

arperatHelx  cocrosHuid  BemiectBa Ha  ocHoBe ~ MKT.  CosnaBate
KOMIIBIOTEPHBIE MOJIEIM  TEIUIOBOTO  JIBIXKCHHS, OPOYHOBCKOTO JIBUKCHHUS,
apieHust Au(Qy3un B TBEpAbIX, JKUAKUX M Ta3000pa3HbIX Telax, OIbITa
[Teppena.

OnucelBaTh  MOJAENb  «WUACAIBHBIM  ra3», ONPENENATh TpaHULBl €€
IIPUMEHUMOCTH.

CocraBnare ocHoBHOe ypaBHeHHMe MKT wnaeanbHOro rasa B KOHKpPETHOMU
CUTYAalWH; HAaxOJIUTh, HCIIONb3YS COCTaBJIEHHOE YPaBHEHHE,

HEU3BECTHBIE BEJINYHHBI.
CocTaBiiATh ypaBHEHUE, CBA3BIBAIOILEE JABICHUE UAEATBHOIO ra3a CO CpeiHen
KMHETUYECKOM DJHEpruerd MOJEKYJ, B KOHKPETHOM CHUTYyallMM; HaXOIUTh,
UCIOJIb3YSl COCTABIIEHHOE YpPaBHEHHE, HEU3BECTHBIC BEIIMUUHEL.

OnuceiBath criocoObl U3MepeHus TeMieparypsl. CpaBHUBaTh HiKanbl KenbBuHa
u  Henbcus.  CocTaBisATh  ypaBHEHHE,  CBA3BIBaIOIIEe AOCONIOTHYIO
TEMIIEpaTypy UACAIBHOIO ra3a cO CPEeIHEW KMHETUYECKON IHEPTrUer MOJIEKYII,
B KOHKDETHOW CHUTyallud, HaXOAWUTb, HMCHOJb3Ysl COCTaBICHHOE YypaBHEHHE,
HeusBecTHble BenMuuHbL. COCTaBISATh YpaBHEHUE, CBSA3BIBAIOIIEE JaBJICHHE
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HJICATFHOTO Ta3a C abCONIOTHOM TeMmmeparypod, B KOHKPETHOH CHTYalluH,
HaxOJuTb, HCIIOJIB3Yyd COCTABJICHHOC YPAaBHCHUC, HCU3BCCTHLIC BCIMYHHBI.
W3mepsaTs TemmepaTypy JKMIKOCTH, Tra3a >KUIKOCTHBIMH U IHU(PPOBBHIMU
TEPMOMETPAMHU.

PaGorate B mape, rpymnme rnpH BHIIOJHEHUH MpPaKTUYECKUX 3ananuil. Haxoautsb
B IHTEepHETE U JONOJHUTEIBHON JINTEpAType CBEICHHUS 110 UCTOPUM Pa3BUTHUSA
ATOMHCTUYECKOW TEOPUU CTPOCHHUS BEUIECTBA.

YpaBHeHust
coctosiHus raza (8 u)

YpaBHeHue COCTOSIHUSI HJI€aTbHOIO
VYpaBHenue MenneneeBa—
Knanetipona. N3onporueccsl.
JlaGopaTopHsbie

rasa.
I"azoBbIC
3aKOHBI. paboThI: 1.
DKcnepuMeHTallbHas IpoBepKa 3akoHa [eil-
Jlroccaka (M3mMepeHue TepMOIMHAMHYECKIX

IapaMeTpoB rasza).

HUccneoosanus: 1. HUccneoosanue

usonpoyeccos

CocraBnsTb ypaBHEHHE COCTOSIHMSI MJI€aJbHOTO Tra3a W ypaBHEHHE
MenaeneeBa—Kianeiipona B KOHKPETHOM CUTYallUH. Haxoauts,
KCIIONB3Ysl COCTaBIICHHOE YpaBHEHHE, HEW3BECTHBIC BelWYMHBI. Pacmo3HaBaTh
Y OTIMCBIBATh U30IPOLIECCHI B UCATBHOM Trase.

IIpoenosuposamo ocobenHocmu NPOMeKanust U3onpoyeccos 8
UOeanvbHOM 2a3e Ha OCHO8e YPABHEHUL COCMOAHUSL UOeAlIbHO20 2d3d U

Menoeneesa—Knanetipona.  Obochosvieams U omcmausams — C80U
NpeonooNCeHUsL.

dopmynupoBaTh  Ta30BBIE  3aKOHBI M ONPENSISITh  TPAHWIBI  HX
MPUMEHUMOCTH, COCTABIISITh ypPaBHEHHS JUISI WX OIUCAHUS, HAXOIWTh,

HCIIOJIB3YA COCTABJICHHOC YPAaBHCHUC, HCU3BCCTHBIC BCIMYMUHBI. HpeI[CTaBJIFITI)

B BHIE TIpapUKOB  HM30XOpPHBIH,  W300apHBIA U HM30TEPMHUYECKUI
MIPOLIECCHI. Onpenensith 1o rpadgukam XxapakTep Ipolecca U
MakpomnapaMeTphl U1€albHOTO ras3a.

Hccneoosams 9KCNEPUMEHMANLHO 3a8ucuMocmu mednHcoy

Maxponapamempamu npu U3oNpoyeccax 6 2aze.
W3mepsaATe [naBieHWEe BO3AyXa MaHOMETpaMU M LUGPOBBIMH JaTYUKaAMH
JABJICHHUs Ta3a, TEMIIepaTypy ra3a JKUIKOCTHBIMH TEPMOMETpaMH U
U(POBBIMU TEMITEPATYPHBIMH JJTaTUMKaMH, 00BEM ra3a ¢ HOMOIIBIO CHIIb(OHA.

PaGorate B nmape, rpynmne mnpH BbIIOJHEHUH MpaKTUYeCKUX 3anaHuil. Haxoauts
B uTeparype u B IHTepHETE MH(OpMAIUIO 10 33/1aHHON TeMe.
l'oToBuTh  mpe3eHTaMM U COOOLIEHUS MO  HM3YyYEHHBIM
(BO3MOJXKHBIE TEMBI NPE/ICTABIECHBI B yUeOHUKE).

[IpuMeHAT MOAENb WACAIBHOIO Ta3a M ONMCAHMWS IOBEICHUS pealbHBIX
ra3os.

TEMaM
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BzaumHubie
MIPEeBPAIICHHS
KUJIKOCTH M raza (3
)

B3anMHbIe TpeBpallleHHs KUAKOCTU U rasa.
HaceplmieHHble ¥ HEHACHIICHHBIE MTAPHI.
Laenenue naceiyennozo napa. Kunenue.

Brasicnocmyo 6030yxa.

HUccneoosanus: 1. Heeneoosanue ocmuléanus
8000bl.

JlaBath ompenerieHWE TOHSATHNA: HCHApeHUEe, KOHJEHcalus,
JANHAMHUYCCKOC paBHOBeCI/Ie, H&CLIH.I@HHBIﬁ Hap, HeHaCBIHleHHBIfI nap,
Kpumuyeckas memnepamypa, memnepamypa KuneHus,

KHUIICHHE,

XKunkoctu (3 ¥)

Monenb
[ToBepXxHOCTHOE HATSKEHUE.

CTPOCHUA KHUIKOCTH.

Cmavusanue u necmaqusanue. Kanuﬂﬂ}lpbl.

[lepeuncnsiTh CBOWCTBA KHJIKOCTH W OOBSCHATH HMX C IOMOINBIO MOJIEIH
CTPOCHUS JKUAKOCTH, co3laHHOW Ha ocHoBe MKT. J[laBath ompeneneHue
MOHATHIA: CHJIBI TIOBEPXHOCTHOTO HATSDKEHUS, KOA(D(DHUIIMEHT MOBEPXHOCTHOTO
HATSDKEHUS, NOBEPXHOCMHAs SHepeus. Pacrno3HaBaTh M BOCIPOW3BOJIUTH
MIPUMEPHI POSIBIICHUS JICHCTBHSI CUITBI TOBEPXHOCTHOTO HATSIKEHUS.
Haxooumo cuny NOBEPXHOCMHO20 HamMsAACEeHUS, K03 uyuenm
NOBEPXHOCMHO20 ~ HAMANCEHUsl, HNOBEPXHOCIHYIO IHEPIUID  IHCUOKOCMU 8
KOHKDEMHbIX CUMYAYUSIX.

Pasnuuams  cmauusarowue u Hecmauusaouiue NOBEPXHOCMb  HCUOKOCHIU.
ObvscHAMb NPUYUHY OBUNCEHUS. IHCUOKOCMU NO KANWIIAPHbIM  MpPYOKAM.

Paccuumvieams ~ 6vicomy — noowamus — (onyckawus) — dHcuoKocmu — HO
Kanuisapy.

Haxooume 6 aumepamype u 6 Humepueme uHnhopmayuio, 20mosumo
npeseHmayuu U COOOWeHUsT 0  NpOsiGIeHuu  Oelucmeusi  CUuibl
NOBEPXHOCMHO20 — HAMANCEHUS 6 JICUBOU U  HeNHCUsol  npupode, Ha
npouzgoocmee.

Teépapie Tena (2 u)

Mopnens CTPOEHHUS TBEPABIX TeJ.

Kpucrannmueckue wu  amopduble  Tena.

Mexanuueckue ceolicmea meépovIX  meil.

JKuokue kpucmanno.

Haseamov onpedenenue noHsmuil: Kpucmaiiudeckoe meno, amopgroe meio,
AHU30MPONUS.

Iepeuucnsmos ceoticmea meépovix mei u 0OBACHAMb UX C NOMOWbIO MOOeIU
cmpoenus. JleMoHcmpuposames 0COOEHHOCMU CMPOEHUs. KPUCMALIUYECKUX U
amop@Hulx meepobiX mel, UCHONb3Y 00bEMHbIe MOOeNU KPUCAILLOS.
TIpusooumsv npumepvl npoyeccos, NOOMEEPAHCOAIOWUX CXOOCMEA U PA3IUYUSL
CBOUCME KPUCTANIUYECKUX U AMOPDHBIX MEEPObIX Mmeil.

Haxooumv 6 Humepneme u OONOIHUMENbHOU JUMEPAMype CEEOeHUs O
CBOUCMBAX U NPUMEHEHUU AMOPDHBIX MAMEPUATIOB.
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Haxooumve 6 numepamype u 6 Unmepneme ungopmayuio no 3a0anHol meme.
T'omosumv npezenmayuu u COOOWEHUSL NO U3VUEHHbIM MEeMaM (803MOMNCHbIE
memvl npeodCmasieHvl 8 yueOHUKe).

OcHOBBI
tepmoanHamuku (13
q)

Buytpennsas sueprus. TepmoauHamuueckas
cucTeMa U e€ paBHOBECHOE COCTOSTHUE.

Pabora wu Temomepenaya Kak CIHOCOOBI
W3MEHEHUS BHYTpEHHEN DHEPTHH.
KonnuectBo TEIJIOTHL. Tenm1o0éMKOCTB.

Dasosvie nepexooul.
YpaBHCHHE TeIrIoBOro Oananca.
IlepBblidi 3aKOH TEPMOAUHAMUKHU.

AnnabaTHBIA

TCIIJIOBBIX

Imponecc.
IIponcCCOB.

Heob6patumocth
Bmopoii  3axkon
MePMOOUHAMUKU U €20 CMAMUCMUYECKOoe

moJiIKoearue.

[IpeoOpa3oBanuss dHEPruu B

KII[ TemnoBsix

TETIJIOBBIX
MammHax. [uxn Kapno.
MaIITiH.

IIpobaemvbl snepeemuku u oxpana
OKpYHCcaroueri cpeovl.

JlaBaTh onpezeneHne MOHATHIA: TEPMOJMHAMUYECKasi CUCTEMa, U30JIMPOBAHHAS
TEPMOJIMHAMHUYECKAsi CHCTEMa, PAaBHOBECHOE COCTOSHUE, TEPMOJAMHAMUYCCKUN
NpoIecC, BHYTPEHHSAS DSHEPrusi, BHYTPEHHSS JHEPrus HICAIBHOTO Trasa,
TETIOEMKOCTbD, KOJMYECTBO TEIUIOTHI, ySIbHAS TEIUIOTA IUIABJICHUS, YIIeIbHAs
TEII0Ta MapooOpa3oBaHus, yAeldbHasl TEIJIOoTa CropaHusl TOILIMBa, paboTa B
TEPMOJUHAMUKE, aduabamuwsiii npoyecc, OOPATUMBIA MPOIECC, HEOOPATHUMBINA
mpolece, HarpeBaTelb, XOJOAWJIBHHUK, pabodee Teo, TEIUIOBOW JIBUTATElNb,
KIIJI TenmoBoro aBurares.

Pacrnio3HaBaTh TEPMOJMHAMUYECKYIO CHCTEMY, XapaKTepU30BaTh €€ COCTOSHUE
u MIPOIIECCHI WU3MCHCHHS COCTOSIHUSI. I1pusooumso npumepwl
MEPMOOUHAMUYECKUX Ccucmem u3 Kypca Ouonocuu, Xapakmepusoeambv Uux,
onucvleamv  usmeHenusi cocmosanuti. ONUCBHIBATh  CIIOCOOBI  M3MCHEHUS
COCTOSIHUSI TEPMOJWHAMHYECKOW CHCTEMBI ITyTEM COBEPIICHUS MEXaHWYECKOM
paboThI U TIpHU TeIIoNepeaaye.

CocTaBisTh ypaBHEHHE TEIUIOBOrO OalaHCca B KOHKPETHOW CHUTYalluH,
HAXOJIUTh, UCIIOJIb3Ys COCTABICHHOE YPaBHCHUE, HEU3BECTHBIC BEIMYHUHBI.
Pacnosznasamv ¢hazosvie nepexodvi nepeozo pooa u cocmasisimo
VpasHeHus. onst gazosvix nepexo0os; HAaxoo0ums,
cocmasiieHHvle YPAGHeHUsl, HeU36eCmHble 8eIUYUHbL.

HaxoauTe 3HauyeHHs BHYTpEHHEM OSHEpPruM UACAIbHOTO Tra3a, H3MEHEHUe
BHYTPEHHEH SHEPTUM WACATBHOTO ra3a, paboThl HIeaTbHOTO Ta3a, padoThl HAl
u7eadbHBIM ra30M, KOJIMYECTBA TEIUIOTHl B KOHKPETHBIX CUTYalHsX.

Haxomute 3HaueHne pabOTHl WACATHHOTO Ta3a MO TrpaduKy 3aBHCHMOCTH
JaBJIeHUs OT 0ObeMa IpHU N300apHOM IpoLecCe.

Onucvieams 2eomempudeckuti CMblCi pabomvl U HAX00UMb €€ 3HaueHue no
2paguKy 3a8UcUMoCcmu 0asieHus: U0ealbHO20 2a3d om oovéma.
@opMynHMpoBaTh MEPBBIA 3aKOH TepMOAMHAMHUKH. COCTaBIIATH YpaBHEHUE,
OIMCHIBAIOLIEE MEPBBII 3aKOH TEPMOJUHAMUKH, B KOHKPETHBIX CUTYalMsX, IS
M30TPOIIECCOB B HICATbHOM Tra3e, HaXOJIWUTh, HCIOJIB3ys COCTABICHHOE
ypaBHEHHE, HEU3BECTHBIC BETUUMHBI.

UCno1b3ys
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Paznuuare obpatumMeie 1 HeoOpaTuMbIe mporiecchl. [loaTBepKaaTh mpuMepaMu
HEOOpPaTHUMOCTh TETUIOBBIX MPOIIECCOB.

Dopmynuposams 8Mopoti 3AKOH MepMOOUHAMUKU,
NPUMEHUMOCIU, OOBACHAMb €20 CIMAMUCMUYEeCcKUll Xxapakmep.
[IpuBOUTE IPUMEPHI TETUIOBBIX JBUTATENCH, BBIICIATH B IPUMEpPaX OCHOBHBIC
YacTH JBUTATEJICH, ONUCHIBATH TPUHIIUIL JCHCTBHS.

Boruucnate 3nauenus KIIJ[ TemmoBoro nBuratenss B KOHKPETHBIX CHUTYaIUsX.
Haxooums  3nauenuss KII[] mennosoco  oOsueamens, pabomaiouezo no
yuxny Kapro, 8 KOHKpemubIX cumyayusix.
l'omosums  npezenmayuu U  coOOWeHUs
(603MO24CHBLE MeMbl NPedCmasiieHbl 8 yueOHUKe).
Co3z0asamb KomMnviomepHvie MOOeIU MEeNi08bIX MAULUH.

Haxomute B nutepatype u B HuTepHere uHpopmanuio o mpobdiemax
JHEPTeTHKHU M OXPaHEe OKPYKAIOMIEH CPeIbl.

VYyacTBOBaTh B AMCKYCCUU O MpOOJIeMax SHEPreTUKU U OXpaHe OKPYKaroIlen
CpeIbl, BECTH JTUAJIOT, OTKPBHITO BBIPAYKATh U OTCTaWBATh CBOIO TOYKY 3PCHHSI,
BBICJIYIIIMBATh MHEHHUE ONIMOHEHTA.

2paHuybl

no U3Y4€HHbIM memam

OcHoBbI Y1ekTpoanHaMuku (40 u )

Onekrpocratuka (16

)

DneKTpuuecKuid 3apsi. 3aKOH COXPaHCHHS
JIEKTPUUYECKOTO  3apsfa.  DIEKTpUYECcKoe
B3auMozeiicTBue. 3akoH Kyiona.
bnuskooeticmeue u
oanvHoOelicmsue. Hanpsk€HHOCTD

1 NIOTCHIUAJI

QJICKTPOCTATUYCCKOI'0 II0JId, CBA3b MEKAY

HUMU. Jluaun HaNpsHKEHHOCTU U
SKBUIIOTEHIMANIbHBIE TOBEpXHOCTH. [IpuHIMI
CYIIEpPIIO3ULINH TIOJIEH.

Paznoctn

SJICKTPUYICCKUX

NOTEHIHANOB.  [Ipo6oonuku u

Ouaﬂekmpuku 6 IJIEKMPUHUECKOM noiJjie.

JlaBaTe omnpeneneHue IOHATHWA: JJIEKTPUYECKUM 3apsj, DJIEMEHTapHbBIN
IEKTPUUECKUI  3apsil, TOUYEYHBIM SIEKTPUYECKMH 3aps], CBOOOIHBIH
JNEKTPUYECKUI 3apsn, JIEKTPUIECKOE nouie, HaIpsKEHHOCTh

QJICKTPHUYCCKOI0  IOJd, JIMHHUU HaHpH)KéHHOCTI/I QJICKTPHUYCCKOr'0  I1OJIA,
OAHOPOJHOC SJICKTPHUYCCKOC IMOJIC, MOTCHIUAT SJICKTPUUCCKOTO I10JIA, Pa3HOCTDH

MOTEHIINAJIOB, SHEpPrus  JIIEKTPUUYECKOTO 0JIs1, DKBUIIOTEHIUAJIbHAS
IMOBCPXHOCTD, QJICKTPOCTATUYCCKAA HHAYKIUA, ImoJIApru3anusa
JIADJIEKTPUKOB, JIADJIEKTPUYECKAS IIPOHULIAEMOCTh  BEILIECTBA,
3IIEKTPOEMKOCTh, KOHAEHCATOP.

Pacro3naBath, BOCHIpPOM3BOAWUTH U  HAOMIOAATh  pa3iMyYHbIE  CIIOCOOBI

anekTpuzauuu Tea. OOBACHATDH SBJIEHUE AJIEKTPU3ALMK Ha OCHOBE 3HAHUH O
cTpoeHuM BeniectBa. OmnucbIBaTb M BOCIPOM3BOAMTH B3aUMOJACHCTBHE
3apsKEHHBIX Tell. ONMUChIBaTh MPUHIMUI ACHCTBUS AIEKTPOMETPA.

@opMynMpOBaTh 3aKOH COXPAHECHHUS JJIEKTPUYECKOrO 3apsijia, YCIOBHUS €ro
npuMeHUMOCcTH. COCTaBIATh ypaBHEHHE, BBIpaXKalolllee 3aKOH COXPaHEHHUS
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DOnekTpuyeckass  EMKOCTb.
Ouepeus snekmpuyecko2o noiis.

Konnencarop.

ANEKTPUYECKOTO 3apsijia, B KOHKPETHBIX cUTyauusx. Omnpenensrb, UCIONb3ys
COCTaBJICHHOE YPAaBHEHUE, HEU3BECTHBIC BEIIMUUHBL.

®opmynupoBats 3akoH Kynona, ycnoBusi ero nmpumeHUMOcTH. COCTaBIATH
ypaBHEHUE, BbIpaxaromiee 3akoH KynoHa, B KOHKPETHBIX CHUTYalMsX.
Onpenensitb, UCMOJB3YS COCTABJICHHOE ypaBHEHUE, HEU3BECTHbBIC BEIIMYMHBI.
Boluucisate 3HaueHUE HANPSHKEHHOCTH OIS TOYEYHOTO DIEKTPUUYECKOTO
3apsia, ONpPENENSATh HaIpaBlICHHWE BEKTOpAa HAMpPsDKEHHOCTH B KOHKPETHOM
cutyauu. GopmynupoBaTh MPUHILMI CYNEPIO3UIUU DJICKTPUUECKUX MOJICH.
OnpenensTh HalpaBlI€HUE W 3HAYCHHE pE3YNbTUPYIOLIEH HanpsKEHHOCTU
ANEKTPUYECKOTO MOJISI CHCTEMBI TOUEUHBIX 3aPSII0B.

Ilepeuucnams ceolicmea AUHULL HANPANCEHHOCMU  INIEKMPUYECKO20 NOJIA.
N300pakaTh SJEKTPUYECKOE II0JIe C TIOMOIIbIO JIMHUM HANpPsOKEHHOCTH.
Pacnio3naBate u n300paxarh JUHUU HANPSHKEHHOCTHU TMOJIS TOUEYHOTO 3apsja,
CUCTEMBl TOUYEYHBIX 3apsJ0B, 3apsDKEHHON IIJIOCKOCTH, ABYX (HECKObKUX)
napajuleNbHbIX IUIOCKOCTEH, wapa, cgepvl, yununopa, OMHOPOAHOTO U
HEOJIHOPOAHOIO  JJIEKTpUYecKuX  mojeil.  Ompenensitb MO0 JUHUAM
HanpsDKEHHOCTH  DJIEKTPUYECKOTO TOJS 3HAKH W XapakTep pachpeleieHUs
3aps/0B.

Onucwvieams noseoetue NPOBOOHUKO8 u OUIIEKMPUKO8 8
NEKMPOCMAMUYECKOM NoJle HA OCHOBe 3HAHUL O CMpOeHuu eeujecmsd.
Pacnosnasams  u 6ocnpouzsooums seieHus 31eKmpocmamuieckol UHOYKYuu
U NOAPU3AYUU OUITIEKMPUKOB.

Teopemuuecku npedckazviéams HA OCHOBAHUU 3HAHUL O CMPOEHUU 8eujecmad
noseoexue NPOBOOHUKOS U  OUIIEKMPUKOE 8  DJIeKMpUYecKkom  Noje.
ObocHosvisamb u omemausams c8orw mouxy 3perus. Cocmasniamos pageHcmaa,
CBA3bI8AIOWUE  HANPANCEHHOCMb  DNIEKMPUYECKO20 NOA 6 OUIJIeKmpUKe ¢
HANpANCEHHOCMbIO BHEWHe20 JJIeKMPUYecKo20 NOJisl, HAXOOUMb, UCNONb3VS
coCmasieHHoe ypasHeHue, Heu38ecmuble 8elUUUHbL.

Onucvieamv ~ npuHyun  Oeticmeus  JIeKmMpOCmMamuyeckou  3auumsi.
Onpenenarb NOTEHIMAN 3JIEKTPOCTATUYECKOTO TOJsA B JAHHOM TOYKE MOJs
OJTHOTO U HECKOJbKUX MOUYEUHbIX 2NeKMPUYECKUX 3apso0os, NOMEeHYUATbHYIO
SHEp2UIo NEeKMPUECK020 3apsoa u cucmemvl
NeKMPUYECKUX 3aps008, pa3HOCTh MOTEHIINAJIOB, pabomy
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alekmpocmamudecKkoeo noJid, HaAIpsKCHUEC B KOHKPETHBIX CHTyallUuAaX.
CocTaBisTh YpaBHCHU:, CBA3LIBAIOIINC HaHpﬂ)KéHHOCTL QJICKTPHUYCCKOIO
IIoJiA C pa3HOCThIO IIOTCHIHUAJIOB, BBIYUCIIATH, UCIIOJIB3YsS COCTABJIICHHOC

YpaBHCHHUEC, HCU3BCCTHLIC BCIIMYMUHBI. I/Iso6pa>1<aTb OKBUIIOTCHIMAJIBHBIC
IMOBEPXHOCTHU OJICKTPUUYCCKOI'O  ITOJIA. Pacno3naBate u BOCIIPOU3BOJUTDH
OKBHUIIOTCHUOHAJIBHBIC IMOBCPXHOCTHU IOJII TOYCHHOIO 3apsiaja, CHCTCMBL

TOUCYHBIX 3aPsI/IOB, 3aPSLKEHHOM IIIOCKOCTH, ABYX (HECKOIbKUX) TapaiieIbHbIX
IUIOCKOCTEH, wapa, cghepuvl, yununopa, OMHOPOJHOTO U HEOJHOPOIHOTO
ANeKTpUYeCKUX Tosield. OOBICHATH YCTPOHMCTBO W MNPHUHIUI JCHCTBUSA
MPAKTUYECKOE 3HAUEHHE KOH/IEHCATOPOB.

Bbluucnsate 3HaUY€HHSI BIEKTPOEMKOCTH IIOCKOTO KOHJEHCATopa, 3apsia
KOHJIGHCATOpa, HaIpsOHKEHUsT Ha OOKJIagKaX KOHJEHCATOpa, IapaMeTpoB
IJIOCKOTO  KOHJIEHCATOpa, SHEPIUM SJIEKTPUYECKOrO0 TMOJs  3apsyKEHHOIO
KOHJICHCATOpa B KOHKPETHBIX CHTYalMsX. Paccuumovigams 00wy EmMKoCmb
cucmemsl KoHOencamopos. Haxomute B VIHTepHeTe H JOMOIHUTEIBHOU
auTepaTtype HWHPOpPMAIMI 00 OTKPBITHH JJCKTPOHA, HCTOPUU HW3YYCHUS
ANEKTPUYECKUX SIBJICHUA. ['OTOBUTH  Npe3eHTallMh U  COOOILIEHUS 1O
W3YYCHHBIM TeMaM (BO3MOXHBIC TEMbI IPEJICTABJICHBI B YICOHHUKE).

3aKOHBI
MOCTOSSHHOTO

(14 4)

TOKa

[ToctosinubIi nexkTpuyeckuil Tok. Cuiia Toka.
CornpoTuBieHHE. ITocnenoBarenpHOE u
napajuielbHOE COEJUHEHUS TPOBOJIHUKOB.
Pabora umomnrHocTs TOKa. 3akoH J[xoyms—

Jlena.

Onexrpoasuxymas cwia (3C). 3akon Oma
JUISL TIOJTHOM DJIEKTPUYECKOM LEIH.

JlabopaTopHbie paOOThI:

1. IlocnemoBaTenbHOE H  MHapajuieIbHOE
COCIMHEHHE MMPOBOIHUKOB.

2. N3mepenune D/IC ncrounuka Toka.

JlaBaTh omnpeAereHUE TOHATUN: SJIEKTPUUYECKUH TOK, CHJIa TOKA, BOJIBT-
aMIepHas XapaKTepUCTHKA, dJIEKTPUUECKOE CONPOTUBJIEHHUE, CTOPOHHUE CHIIBI,
ANEKTPOABIDKYILAS CUJIA.

[lepeuncnsrs yCIIOBUS CYIIECTBOBAHHUS IIEKTPUYECKOTO TOKA.
PacriozHaBaTe M BOCHPOM3BOAMTH SBJIEHUE DJIEKTPUYECKOIO TOKA, AEHCTBUSA
ANEKTPUYECKOTO TOKA B IPOBOJHUKE, OOBACHATH MEXaHM3M SIBIICHUH Ha
OCHOBAHUM 3HAHUH O CTPOCHHUH BEILECTBA.

Co31aBaTh KOMIIBIOTEPHBIE MOJIENIN DJIEKTPUYECKOTO TOKA.

[lonb30BaTbcd ~ aMIEpMeTpOM,  BOJBTMETPOM, OMMETPOM:  yUUTHIBAThH
0COOEHHOCTH U3MEpEHUs  KOHKPETHbIM  npuOopoM W  MpaBuia
MOJKJIFOUYEHUS B DJIEKTPUYECKYIO LIEIb.

HccnenoBaTh  SKCHEPUMEHTAIBHO  3aBUCHMOCTD CHJIIBI  TOKa B
IIPOBOJHMKE OT HANPSYKEHUS U OT CONIPOTUBIIEHUSI IPOBOJHUKA.
®opmynupoBath 3akoH  Oma Uil ydacTka L€NHM,  YCIOBHS  €ro

NIPUMCHUMOCTH. CocTaBniaTh YPaBHCHUC, OIIMCBIBAOIICC 3aKOH Owma JJIsA
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HUccnenoBanud:

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

2. HccnegoBanue 3aBHCHMOCTH CHIIBI TOKa
gyepes JaMIIOYKy OT HapsDKEHUS Ha HEH.
6000l

3. Hccneoosanue  nacpesanus

Hazpesamejiem Hebonbulou MOUwHOCmMu.

ydaCTKa  ILCIIH, B KOHKPETHBIX CUTyalluiX, BBIYHCIIATD, HCIIOJIb3Ys
COCTAaBJICHHOC YPaBHCHUC, HCU3BCCTHBLIC 3HAYCHUSA BCIIMYNH.
PaccuurtniBaTh 06mee COIIPOTUBJICHHUC ydacCTKa Oernu IIpu

IIOCJICZIOBATEIbHOM U IApajUIeIbHOM COEJUHEHUM IPOBOJHUKOB, IIpU
CMEIIIaHHOM COEJMHEHHH MPOBOJHUKOB. BBIMOTHATH pacy€Tbl CHJI TOKOB U
HaIpPsHKEHUN B PA3IMYHBIX (B TOM YHMCIIE, B CIIOKHBIX) AIEKTPUUECKUX LIETISIX.
dopMynHpoOBaTh M UCIIONIB30BaTh 3aKkoH J[koyns—IJlenma. Onpenensats padoTy
U MOIIHOCTb 3JIEKTPUUECKOTO TOKA, KOJIMYECTBO TEIIOTHI, BBIACIAIOIIEHCS B
MIPOBOJHHKE C TOKOM, ITPH 33JaHHBIX MTapaMeTpax.

®opmynupoBaTh 3akoH Owma a8 HOJHOW — LENW,  YCIOBUS  €ro
npuMeHuMOocTH. COCTaBIATh ypaBHEHHE, BhIpaXkarolee 3akoH Oma Jij1s OJTHOU
LeNU, B KOHKPETHBIX CHUTyallUsIX; HaxOOuTb, MHCIIOJNb3ysd COCTaBICHHOE
ypaBHEHUE, HEU3BECTHBIC BEITMUUHBI.

W3mepsATh 3Hau€HUE 3IIEKTPOJBMIKYILIEH CHIIbI, HAaNpsKEHUE M CHIIy TOKa Ha
y4acTKe IENH C MOMOIIBI0 BOJIBTMETPA, aMIepMeTpa U HU(POBBIX TAaTYUKOB
HaIpsDKEHUS U CUJIBI TOKA.
Cobmroate  mpaBuiIa
HMCTOYHUKAMHU TOKa.
PaGorate B mape, rpymnmne npu BHIIOJTHEHUH MPAaKTHUECKUX 3anaHuil. Haxoautsb
B suteparype u B HHTepHere uHpOpManuio MO 3aJaHHOM TEMe, O CBS3U
ANEKTPOMArHUTHOTO B3aUMOJICHCTBUS C XUMHUYECKHUMH PEaKIUIMU u
OMOJOrMYECKMMH IpoleccaMH, OO0 HCIOIb30BAaHUM 3JIEKTPUUECKUX SIBICHUN
KUBBIMH OpTaHU3MaMHU.

loToBUTh  Tpe3eHTaIUM W COOOIIECHHS
(BO3MOYKHBIE TEMBI MTPE/ICTABICHBI B YUCOHHKE).
Brimonaasate JIOTIOJTHUTEIIbHbBIE UCCJIEIOBATENbCKUE  pabOThI 1o
M3y4EeHHBIM TeMaM (BO3MOXKHBIE TEMbl TPEACTABJICHH B Yy4YeOHUKE U B
Iporpamme).

TCXHUKH 0€e30macHOCTH IIpu pa60Te C

110 HN3YUCHHBIM TEMaM

DJIEKTPUYECKUI TOK B
Pa3ITUYHBIX

(10 v)

cpenax

DONeKTpoHHAsT  MPOBOAMUMOCTh  METaJUIOB.

3aBUCUMOCTH
COHp OTHUBJICHUA

IMPOBOJHUKA OoT

TEeMIIEPATypBhI. Csepxnposooumocme,

JlaBaTh  ompenereHuUE MOHATHI: HOCHUTETU  DIIEKTPUUECKOIO
MIPOBOIMMOCTb, CBEPXTPOBONMOCTb, coOcTBeHHAas
MpUMECHass  MPOBOJUMOCTb,  DJIEKTPOHHAs  MPOBOAUMOCTb,
MPOBOAUMOCTb,  p—H-nepexoo, BaKyyM, TEPMOAJIEKTPOHHAs
AJIEKTPOJIN3, ra3oBbIi paspsn, peKoMOMHAIINS,

3apsina,
MIPOBOIUMOCTb,
JBIpOYHAs
IMUCCHS,
HMOHHU3AINS,
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DJNEeKTpUYECKU TOK B IOJYNPOBOIAHUKAX.
CoOcTBeHHass M IPUMECHAs IPOBOJAUMOCTH.
p—N -TIepexo.

THonynpogoonuxoswlii.  0u00,  MPAH3UCMOP.
Ilonynpogoonuxosvie npubopul.
DNEeKTPUYECKUd TOK B DJICKTPOJIUTAX.

Inekmponu3. INEKTPUUECKUN TOK B BaKyyMe
u razax. [lnasma.

CaMOCTOATEIIbHBIN pa3psjl, HECaMOCTOSITEIbHBIN pa3psij, ia3Mma. Pacno3HaBarh
" OIMUCBIBATH ABJICHUA HNPOXOXKIACHUS SJICKTPUICCKOTO TOKA YE€PEC3 IMIPOBOAHHKH,
MOJIYIIPOBOJTHUKH, BaKYyM, JIEKTPOJIUTHI, Ta3bl.

KauecTBeHHO XxapakTepu30oBaTh JJIEKTPUUYECKUH TOK B Cpele: Ha3bIBaTh
HOCHTEIH 3aps0B, MEXaHU3M UX 00pa30BaHUs, XapaKTep ABHKEHUS 3apsI0B B
JJIEKTPUYECKOM TI0JIE M B €ro OTCYTCTBUHM, 3aBUCHUMOCTb CHUJIBI TOKAa OT
HaMpPsHKEHU s, 3aBUCHUMOCTD CUJIbI TOKA OT BHEIIHUX YCIOBUU.

Teopemuuecku npeockasviéams HA OCHOBAHUU 3HAHUL O CIMPOEHUU 8eujecmed

xapakmep Hocumenel 3aps008 6 pA3IUYHBLIX  Cpeoax,  3d8UCUMOCMb
CONPOMUBNIEHUsI  NPOBOOHUKO8, NOJYNPOBOOHUKOS U  DNEKMPOIUMOE  Om
memnepamypel.  [Ipusooums  npumepvl  Quzuueckux — IKCNEPUMEHMOS,

ABNAIOWUXCSL  KPUMEPUAMU — UCIUHHOCIU — MEOPemU4ecKux npeocKazanuli.
0ObocHo8bI8AMb U OMCMAUBAMb CEOU NPEONONONHCEHUS.

[lepeuncnsaTb OCHOBHBIE MOJOXKEHUS TEOPUM HIIEKTPOHHOM MPOBOJUMOCTH
METaJUIOB.

BbluncnsaTe 3HadeHMs] CpelHEH CKOPOCTH  YHOPSAOYEHHOIO  JABUIKECHMUS
3JIEKTPOHOB B METajlIe MOJ ACHCTBUEM 3IIEKTPUUECKOrO IOJs, B KOHKPETHOU
cutyauuu. Onpenensarb CONPOTUBICHHE METAJUIMYECKOTO IPOBOJAHMKA MpU
JAHHOM Temmeparype.

Oxcnepumenmanvho uccnedosams 3a6UcCUMOCHb
Memaniuyeckux npo8oOHUKO8 OM memMnepamypbi.
IIpusooumsv npumepvl c6epXnpoB0OHUKO8, NPUMEHEHUS CEEPXNPOBOOUMOCHIU.
Ymouname epanuyvr npumenumocmu 3akona Oma 8 ceA3uU ¢ Cywecmeosanuem
ABNIEHUSI CBEPXNPOBOOUMOCHIU.
IlepeuncnsaTb  OCHOBHBIE  IIOJIOKEHUS
MIPOBOAMMOCTH MOIYIPOBOIHUKOB.

conpomueienus

TCOpHUUN BHGKTpOHHO',[[BIpO‘IHOﬁ

[IpuBOAMTH TMPHUMEPBI YHCTHIX IOJYIIPOBOJIHUKOB,
JOHOPHBIMHU M aKIIENTOPHBIMH TPUMECSIMH.
DkcnepumenmanbHo uccne0osamo 3A6UCUMOCTb conpomuenenus
NOIYNPOBOOHUKO8 om memnepamypuvl u oceeweHHocmu. OObiACHAMb Meopuro
nposooumocmu  p—n-nepexooa. llepeuucnsimos ocHo8Hble Cc8OliCMEA p—H-
nepexooa.

Tpumensimo  meopuro  nNPOBOOUMOCMU K ORUCAHUIO Pabomul

MIOJIyIIPOBOJTHUKOB  C

ouooa u
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mpaH3ucmopa.

[TpuBOIUTE IPUMEPHI UCTIOIB30BAHUS TTOTYIIPOBOJHUKOBBIX IPUOOPOB.
[lepeuncasiTh yciaOBUS CYIIECTBOBAHHUS OSJCKTPUYECKOTO TOKa B BaKyyMe.
[IpuMmeHsITh 3HAHMS O CTPOCHWUW BEIIECTBA JUJIS ONWCAHUS  SIBJICHUS
TEPMOIJICKTPOHHOW SMuccud. ONHCHIBATh MPUHIUI JCHCTBUS BaKyyMHOT'O
MO0Ja, DJIEKTPOHHO- JIy4eBOW TpYOKHu. [IpHBOIUTE TpHUMEPHI MCIIOIB30BAHUS
BaKyyMHBIX IPHOOPOB.

OOBsCHATh MexaHU3M oOpa3oBaHUS CBOOOJHBIX 3aps/IOB B pacTBOpax u
pacriiaBax 3JIeKTPOJIUTOB.

Onucvlgams 3a8UCUMOCMb CONPOMUBTEHUSL INEKMPOJUMOE OM MEeMNePamypbi.
Teopemuuecku npeockasvléams HA OCHOBAHUU 3HAHULL O CMPOEHUU Beujecmsd
X00 npoyecca 2nekmpoausa. IlIpusooums npumepvl U 80CHPOU3BOOUMD
Qusuueckue s3Kcnepumenmol, NOOMeEepHcoaroujue 8bloeieHue HA NeKMmpooax
geuecmea npu NPOXOHCOEHUU INeKMPULECKO20 MOKA Yepe3 dNeKmpoaumn.
YTOYHATH TPaHUIBl IPUMEHUMOCTH 3akoHa OMa Ui ONMUCAHUS MPOXOXKACHUS
ANEKTPUUYECKOTO TOKA Yepe3 ICKTPOJIUTHL. [IpUMEHSTh 3HAHWS O CTPOCHHH
BEIIECTBA JIJIsl OIIMCAHUS SIBJICHUS JICKTPOITH3a.

CocTaBisaTh ypaBHEHHE, ONHCHIBAIOIIEe 3aKOH dJekTponmsa Dapajes, as
KOHKPETHBIX CHUTYyalldi, HAXOJWUTh, HCIOJb3ys COCTaBJICHHOE ypaBHCHHE,
HEU3BECTHBIC BEJIWYMHBI. [I[pUBOAUTH MPUMEPHI UCIIOJIB30BAHUS AJICKTPOJIH3A.
OOBACHATH MEXaHU3M O0pa30BaHUs CBOOOJHBIX 3apsAa0B B razax. [IpumeHsaTsh
3HAaHHUS O CTPOCHUHW BEIIECTBA JUISI ONHMCAHUS SIBJICHUHA CAMOCTOSTEIHHOTO W
HECaMOCTOSITENILHOTO pa3psaoB. Pacno3HaBath, PUBOIUTH PUMEPBHI,
MIEPEUUCIISITh YCIIOBUS  BO3HUKHOBEHHUS  CAMOCTOSTEIBHOTO H
HECaMOCTOSITENIbHOTO Ta30BBIX Pa3psI0B, PA3TUYHBIX TUIIOB Ta30BBIX Pa3psIOB.
[IpuBOIUTE, TPUMEPHI HCIIONB30BAHMS Ta30BBIX paspsaoB. [lepeuncisTsh
OCHOBHBIC CBOMCTBA M PUMEHECHHE TIJIa3MBI.

Pabomams 6 nape, epynne npu 6blnOIHEeHUU UCCIEO08AMENbCKUX PAbOm, npu
ocyujecmeaneHuy meopemuyeckux npeockasanuti. HaxomuTs B IuTepatype u B
NuTepuere nundopmaruio mo 3aganHoi reme. [lepepabarpiBaTh, aHATU3UPOBATH
Y TIPEJICTABIISITh HH()OPMAIIUIO B COOTBETCTBUH C TIOCTABJICHHBIMH 3a1a4aMH.
l'oToBUTH Tpe3eHTalK U COOOIIEHHS M0 HM3YYCHHBIM TeMaM (BO3MOXKHBIC
TEMBI ITPEJICTABIICHBI B YUCOHUKE).
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PesepB (25 4)

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

Temarnueckoe COI[Cp)KaHI/IC KypcCa BI/II[ ACATCIBbHOCTH yUallluXCA
IIJIAaHUPOBAHUE
OCHOBBI JIeKTPOAMHAMHUKH (poaoskenue) (18 u)
MaruuTtHoe nosie | MarauTHoe IT0JIE. I/IHIIyKIII/ISI HaBaTB OIpCaACIICHUA MMOHATUH: MAarHUTHOE IoJjie, MHAYKIHUA MArHUTHOT'O I10JI4,
9 u) MarHUTHOTO MoJIs. BEeKTOp MarHUTHOI BUXpeBoe Tmosie, cuina Awmmepa, cwia Jlopenma, ¢eppoMarHeTHk, JIOMEH,

AHIAYKIUH. JleficTBMe MarHUTHOTO IOJISI
Ha MIPOBOJIHUK C TOKOM U JBUKYILYIOCS
3apspkeHHYro yactuny. Cuna AMmepa. Cuia
Jlopenua. [IpaBumno neBoi pyku. MarHutHbie
CBOMCTBA BellecTBa. MacHummas 3anuce
ungopmayuu. InekmpousmepumenbHvle

npubopbi.

JlabopaTopHbie paOOThI:
1. N3mepenne CUJIbI B3aMMOJICHCTBHS

KaTymKyu € TOKOM MW MarHutTa

temneparypa Kropu, wmacnumnas nponuyaemocms 6ewecmsa. JlaBathb
OTIpeJieNIeHUe €IUHHIIBI MHAYKIUUA MarHUTHOTO MOJisl. [lepeducisaTe OCHOBHBIE
CBOMCTBa MarHuTHOro mnois. M300pakaTh MarHUTHBIE JIMHUKA TOCTOSHHOTO
MarHuTa, MpPsSMOTO MPOBOJIHUKA C TOKOM, KaTYIIIKH C TOKOM.

Habmtonate B3aUMOJICHCTBHE KATYIIKM C TOKOM M MarHuTa, MarHUTHOM
CTPEJIKH M TIPOBOJAHUKA C TOKOM, JEMCTBUS MAarHUTHOTO TOJISI HA JIBUXKYIIYIOCS
3apsDKEHHYIO YaCTHILY.

dopmynupoBaTh 3aKOH AMIepa, TPaHHIBI €ro MmpuMeHuMocTH. OnpenensTb
HamnpaBjiIeHUE JIMHUM MHAYKIUHM MarHUTHOTO IMOJSl C TOMOIIBIO IpaBHiIa
OypaBuMKa, HaIpaBlieHUE BEKTOpPOB cuiabl Ammepa u cuibl JlopeHna c
MIOMOIIIBIO ITPAaBUJIA JIEBOU PYKH.

[TpumensTs 3akoH Ammepa u (GopMyny IuIst BEIYUCIEHHs CHubl JlopeHma mpu
peleHnH 3a1au.

Obvsacuams  npunyun  pabomsl  YUKIOMPOHA U  MAcCC-Cnekmpozpaga.
[lepeuncasTh TUIBI BEIIECTB 10 MArHUTHBIM CBOWCTBaM, Ha3bIBaTh

CBOICTBa ua-, napa- u GeppoMarHeTHKOB.

W3mMepsTh cuily B3aMMOIEHCTBHSI KATYILIKKA C TOKOM U MarHUTa.

Hccneoosamv  macnumuvle ceoticmea mes, U320MOGNEHHbIX U3  PA3HBIX
Mamepuanos.

PaboTath B mape npu BBINOJIHEHWHM NPAKTUYECKUX 3aJaHUH, B MIape W TpyIIe
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IIPY PEIICHNN 3a]au.

Obvacuame — npunyun  Oeucmeusi  NeKMpoUIMePUMeNbHbIX
2POMKO2080pUMENSL U INEeKMPOOBUAMETIAL.

Haxomute B nutepatype u B MHTepHeTe MHpOpManuio o BKiIaze AMiepa,
JlopeHuia B M3y4e€HHME MAarHuTHOro mojsi, pycckoro ¢usuka CrosneroBa B
WCCIIeIOBAaHNE MAarHUTHBIX CBOMCTB (heppOMArHeTUKOB, O MPUMEHEHHH 3aKOHA
AmMriepa, NpPaKTHYECKOM HCIIOJIB30BAHMM JACWCTBHS MAarHUTHOIO IIOJIA Ha
NBUKYLIMICS — 3apsll, YCKOPUTEISIX AJIEMEHTapHbIX 4YacTHULl, O BKJIAJE
POCCHICKHMX YYEHBIX B CO3/IaHHE YCKOPHUTEJICH 3JIEMEHTapHbIX YaCTHUL, B TOM
yrucne B O0venunennom Mucturyre Snepusix MccnenoBanuii B JlyOne u Ha
aZpoHHOM KoJutaiizepe B llepHe; 00 wHcnonp30BaHMM (EeppPOMArHETHKOB, O
MarHMTHOM Iosie 3eMid. ['0OTOBUTH  NIpe3eHTalUuu U COOOLIEHUs IO
U3YYEHHBIM TeMaM (BO3MOXKHbIE TEMbI IIPEACTABJICHbI B YUCOHHUKE).

npubopos,

DneKTpOMarHuTHas
unaykuus (9 u)

SIBneHue 3IEeKTPOMArHUTHON UHAYKIIUH.
MarnutHseii notok. IlpaBuno Jlenma.
3aKOH 3JIEKTPOMAarHUTHOM MHIYKLIHUH.

DNeKTpOMarHuTHOE IoJIE. Buxpesoe
INIEKMPUYEcKoe

noxue. [IpakTHyeckoe TpUMEHEHHE
3aKOHa  DJIEKTPOMArHUTHOM  HWHIYKIIHH.
Bosnuxnosenue I/]C UHOYKYUU 8
OBUINCYUUXCS nPOBOOHUKAX. SBnenne
CaMOMHIYKIMHU. VHIYKTUBHOCTb.  DHEprus

MarHMTHOI'O NOJIS TOKA.
JIaGopatopHble pabOTHI:

1. UccnenoBanue sABIICHUS
ANEKTPOMArHUTHOM MHIYKITHH.
Konctpynposanue:

1. KoHCTpynpOBaHMEe 3JE€KTPOABUTATEIIS.

JlaBaTh ompeneneHus TMOHSATUN: SBJICHHE OSJICKTPOMATHUTHOW WHIYKIIHH,
MarHuTHbI 1OTOK, DJIC MHAYKIMH, MHIYKTUBHOCTh, camouHaykuus, IC
CaMOMHIYKITUH.

Pacmio3nasars, BOCIIPOU3BO/IUTb, Ha0IrOIaTh SIBJIICHUE
3JIEKTPOMArHUTHOW MHIYKIIMHU, TOKA3bIBATh PUYUHHO-CJICICTBEHHBIC
aHAJIM3UPOBATh

CBSI3U npu  HaOMIONEHUM  SIBJICHUS. HaGnromate M 3KCIIEPUMEHTHI,
JNeMOHcTpupyomue npasuio Jlenna. @opmynuposaTts npaswio JIeHna, 3aKoH
ANEKTPOMAarHUTHOM MHIYKIMH, TPAHUIBl €M0 TPUMEHUMOCTH.

HccnenoBaTs sIBIEHHUE 2JIEKTPOMarHUTHOM MHIYKIIVH.

llepeuucnams  ycnosus, npu KOMOpPLIX BO3HUKAEM UHOVKYUOHHBIUL TMOK 8
3AMKHYmMom KoHmype, kamyuike. Onpeoensims poib HCene3H020 CepOeyHUKd 8
kamyuike. M3o0bpasicams cpaguuecku eHewinee u UHOYKYUOHHOE MASHUMHbLE

noas. Onpedenamv HanpagieHue UHOYKYUOHHO20 MOKA 6 KOHKPEmHOU
cumyayuu.
OOBACHATH  BO3HMKHOBEHHE  BUXPEBOIO  AJIEKTPHUUECKOTO  MOJIA U

AJIEKTPOMArHUTHOTO TIOJIS.
Onucvieams  npoyecc 603HukHosenuss JI/C  unoykyuu
NPOBOOHUKAX.

IIpeocmasnsams

8  08UICYUUXCS

NPUHYUN oeticmeust 91eKmpo2eHepamopa u
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INEKMPOOUHAMUYECKO2O MUKPOPOHA.

PaGorare B mape u rpynme MpH BBINOJHEHUH MPAKTUYCCKUX 3aaHHM,
TUTAHUPOBATh SKCIIEPUMEHT.

[lepeuncnsiTh  NPUMEPHl  WCIONB30BAHUS  SIBJICHUS  DJICKTPOMArHUTHOM
WHIYKIUH.

Pacrio3naBath, BOCHpPOU3BOIUTH, HAOMIOIATh SBJICHHE CAMOWHIYKIIUH,
MOKa3bIBaTh TPUYMHHO-CJICJCTBEHHBIC CBSI3W TPH HAOIIOJACHUW SIBJIICHUSI.
dopMynupoBaTh 3aKOH CAMOWHIYKIMH, TPAHHUIBl €ro IPUMEHUMOCTH.
[TpoBOIUTH aHANIOTHIO MEXIY CAMOWMHAYKIIMEH W WHEPTHOCTHIO. Omnpenensith
3aBUCHMOCTh MHIYKTUBHOCTH KATYIIKH OT €€ [UTMHBI U TUIOMIAH BUTKOB.
HaxomuTeh B KOHKPETHOW CHTyallMd 3HA4YeHUs: MarHuTHoOro mortoka, JJC
uanykuuu,  IJC  unoykyuu 6  Odsudcywuxca — npogoonukax,  IJC
CAaMOMHIYKIIMHM, WHIYKTHBHOCTb, JHEPIHI0O MAarHMTHOro mois. Haxomute B
autepatype u B WHTepHEeTe WHGOPMANUIO O HCTOPUHU OTKPBITHS SIBICHUS
JIEKTPOMArHUTHON MHIYKIIMK, O BKJIAQJ€ B W3yYEHHE OTOTO SIBIICHUS
pycckoro  ¢m3mka  D. X. Jlenna, o  Oopnbe C TPOSIBIICHUSMU
JIEKTPOMATHUTHON MHIYKIIMM U O €€ WCIIOJIb30BAaHUHM B TPOMBIIIJICHHOCTH.
l'oTOBUTH TIpE3CHTAlMM W COOOIICHHS T10 U3YYCHHBIM TeMaM (BO3MOXKHBIC
TEMBI IPEJICTABJICHBI B yYCOHUKE).

KoJsie0anus v BoJIHbI (42 u)

Mexannueckue
kosnebanus (7 u)

Mexanunueckue koaebanus. CBo60oHbIE
KosebaHus. MaremMaTudeckuii U MpyKUHHBIHN
MasTHUKHU. [IpeBparenus snepruu npu
KoJieOaHUsIX. AMIUTHTY/Ia, TIEPUO]I, 4acTOTa,
¢aza konebanuil. BeiHyx/1eHHBIE KOeOaHus,
pe30oHaHC.

JlabopaTopHbie paOOTHI:
Omnpenenenne yCKOpeHUs: CBOOOIHOTO
MaJeHHsI PU TTOMOIIY MasiTHUKA.

HccnenoBanud:

JlaBaTh omnpeneneHus MOHATUN: KoJieOaHus1, KojebaTenpHas CUCTeMa,
MeXaHH4YeCKHe KoneOaHus, rapMOHUYECKUE KolleOaHusi, CBOOOHbIE
KoJieOaHusl, 3aTyxarliue KojeOaHus, BBIHYXICHHBbIC KojeOaHus,
pe30HaHC, CMENIeHNe, aMILIUTY/1a, IIEPUO/I, YaCTOTa, COOCTBEHHAs YacTOTa,
daza.

[lepeuncnsaTh ycnoBHs BO3HUKHOBEHHS KoneOanuii. [IpuBOAMTH MpUMEpHI
KO0JIe0aTeIbHEIX CUCTEM.

OnuceiBaTh MOJIETH: MPYKUHHBIN MasgTHUK, MAaTEMaTHUECKUN

MasATHHUK. Hepqu/ICHflTB BUIbI KOJ'Ie6aTeJ'IBHOFO JBHXXCHHUA, UX

cBoiicTBa. Paco3naBaTh, BOCIPOM3BOJAUTH, HAOIIOIATH
rapMOHHMYECKHE KOoyieOaHus, CBOOOJHBIE KOJIeOaHMS,

3aryxarmue KojeOaHusl, BRIHYKIEHHBIC KoJeOaHus,

pe3onanc. [lepeuncnars crnocoObl MOMydeHHus] CBOOOIHBIX H
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[Tpu 3aTyxaHuu KoyiebaHui aMIUIUTY 1A
00paTHO MPONOPITMOHATIFHA BPEMEHHU.

MeXaHHYECKUX KOJIeOaHuH.

CocTaByATh ypaBHCHHE MEXaHHUYECKUX KOJICOAHMIA, 3aMUCHIBATh €r0 PEIICHHE.
Omnpenenarp 1O  YpPaBHEHUIO  KOJEOATEIBHOTO  JBMIKEHUS  IapameTpbl
KOJICOaHHSL.

[IpencTaBisTh 3aBUCHMOCTh CMEIICHUS, CKOPOCHMU U YCKOpeHusi OT BPEMEHH
IpH KOJEOAHUSX MATEMATHYECKOTO U TPYKUHHOTO MAasTHUKA TpapuvecKH,
OTPEIEATH 10 TpadUKy XapaKTEPUCTUKU: aMILTUTYTY, IEPUOJ] U YaCTOTY.
Uszobpasxcamv  epaguuecku  3a8UCUMOCHb  AMIIUMYObL  BbIHYHCOCHHBIX
Konebaunuil om 4acmomul GblHYHcOaroulel cuivl. AHAIu3Uposams usMeHeHue
0anHo20 epaghuxa npu usMeHeHuu mpeHus 6 cucmeme. Haxomute B
KOHKPETHBIX CHUTYyallUsX 3HA4eHWs IMepHoja KojeOaHWi MaTeMaTU4ecKoro u
MPYXUHHOTO MasTHUKA, YHEPTUH MasTHUKA. OOBSICHITH MPEBPAIICHUS YJHEPTHH
MIpH KOJIEOAHUAX MAaTEeMAaTUYECKOTr0 MasITHUKA U Tpy3a Ha MPYy>KUHE.
Uccneoosams 3asucumocms nepuooa KoiebaHutl Mamemamuiecko2o
MAMHUKA OM €20 ONIUHbBL, MACCbL U AMNAUmMy0sl Korebanutl. Mccnedosamo
3A8UCUMOCTb NEPUOOA KOIeOAHUL 2PY3a HA NPYAHCUHE OM €20 MACCbl U
HCECMKOCMU NPYIHCUHBI.

PaGorares B mape u rpymre Mpu PelieHruy 3a1ad ¥ BBITIOJHESHUH MPAKTUICCKIX
3a/IaHMH, UCCIIEOBAaHUH, TNIAHUPOBATH AKCIICPUMEHT.

Bectu nuckyccuto Ha Temy «Poib pe3oHaHca B TeXHUKE U ObITY». Haxomuts B
TuTepaType u B  HHrepHere  umHbOpMAaIUIO 00 HCIIOJIB30BaHUH
MEXaHHYECKHUX KoJIeOaHMH B mprOOpax reojoropasBeikk, dacax,
Kauemnsix, JPYruxX YCTPOMCTBaxX, OO0 HUCIOJIIb30BAHUU B TEXHUKE U MY3bIKE
pe3oHaHca U 0 60prOe ¢ HUM. ['0OTOBUTH TIpe3eHTAllMd ©  COOOIIEHUs TO
W3Y4YEHHBIM TeMaM (BO3MOXKHBIE TEMbI TIPEJCTABICHBI B YyueOHHKE).
KoHTpoimpoBaTh perieHne 3a1a4 caMuM U IPYTUMHU YIaIIuMUCH.

DneKTpOMarHuTHBIE
Kose0aHus

(16 4)

DneKTpOMarHuTHBIE KOJIeOaHusI.
Konebarenbublit KoHTYp. CBOOOIHBIE
ANEKTPOMAarHUTHbIE KOJIeOaHusl.
Asmoxonebanus. Buinyscoennvie
INEKMPOMASHUMHbLE KOJeOAHUS.
Ilepemennslit Tok. Konoencamop u kamywxa

JlaBaTh ompejereHUs TOHATHUN: 3JIEKTPOMArHuTHBIE KoJieOaHus,
KoJe0aTeNbHbINH KOHTYp, CBOOOAHBIE JIEKTPOMAarHUTHbBIE KOJIEOaHMs,
aemokonebanus, asmokonrebamenbHas —cucmemd, BBIHYKJICHHbIE
JJIEKTPOMArHUTHbIE KOJeOaHUs, NMEPEMEHHbIN 3JEKTPUUECKUN TOK, aKTHUBHOE
COIPOTUBIIEHUE, UHOYKMUBHOE CONPOMUGLEHUE, eMKOCIMHOE CONPOMUsIIeHue,
NOIHOE CONPOMuUBIEHUe Yenu NepemMeHHo20 moKa, IeUCTBYIOIIee 3HAYCHHE
CHJIBI TOKa, JEHCTBYIOIlee 3HAueHHE HaNpshKeHUs, TpaHcopmarop,
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6 yenu nepemennoco moxa. Pesonanc 6
yenu nepemeHHo20 moxa.
IIpoussoocmeo, nepedaya u nompebuenue
NEeKMPUYECKOU  dHepeuu. InemMeHmaphasl
meopusi mpauncgopmamopa.
Konempyuposanue: 1. Koncmpyuposanue
mpancgopmamopa.

kod(urment tpanchopmanun. M3o00paxaTs cxemy KojaedaTeIbHOTO KOHTYpa
Y OIUCHIBATh MPUHIIUI €T0 PabOTHI.

Pacnio3naBars, BOCIIPOM3BOANTh,  HaONIOAaTh  CBOOOIHBIE
9JIEKTPOMArHUTHBIE KOJICOAHUS, BBIHYKICHHBIC 3JCKTPOMArHUTHBIC
KoJie0aHus1, pe30HAHC B IIETIH IEPEMEHHOT0 TOKa.

AHanmmM3upoBaTh MPEBPAIICHUS SHEPTUH B KOJIeOaTeIbHOM KOHTYpPE MPH
ANEKTPOMArHUTHBIX KOJIEOAHUSIX.

[IpencraBasTh 3aBUCUMOCTD JIEKTPUUYECKOTO 3apsia, CUIIbI TOKA U
HaMpsHKEHUs OT BpEMEHU MPU CBOOOIHBIX AJIEKTPOMArHUTHBIX KOJICOaHUSIX.
Omnpenensats 1o rpaduky KojaeOaHH ero XapakTepUCTUKU: aMILTUTYY, IEPUOJ
Y 4acToTy.

IIposooumsv  ananocuro mexncoy MexaHudecKumu U 3S1eKMpOMASHUMHBbIMU
KOJIeOaHUAMU.

3anuceBath hopmyny Tomcona. Beraucnars ¢ momompio Gopmynsl Tomcona
MEePHOJ] U YaCTOTy CBOOOJHBIX SJEKTPOMArHUTHBIX KoyieOaHwil. Omnpenenarsb
MIEPHUOJ], YACTOTY, aMIUIUTYAY KOJIEOaHUI B KOHKPETHBIX CUTYalUsX.
Hccneoosams snekmpomacHumuule Konebanusl.

Ilepeuucnams  ceoticmea agmoKoieOAHUll, aBMOKOIeOAMENbHOU CUCTIEMb.
Ilpusooums  npumepvl  asmoxonieOamenvHblX — CUCEM,  UCNOJb30BAHUSA
asmokoneoanuil.

OOBACHATD MPHUHIUI MOTYYEHUsI TIEPEMEHHOTO TOKA, YCTPOMCTBO TeHEpaTopa
MIEPEMEHHOT'0 TOKA.

Ha3piBaTh 0cOOEHHOCTH NMEPEMEHHOTO JIEKTPHUUYECKOI0 TOKA HA Y4aCTKe IIeTH ¢
PE3UCTOPOM.

Ilepeuucnams ocobeHHOCMU NePeMEeHHO20 INeKMPUYECKO20 MOKA HA y4acmKe
yenu ¢ KOHOEHCaAmopoM.

Ilepeuucnams ocobeHHOCMU NePeMeHHO20 INeKMPUYECKO20 MOKA HA Y4acmKe
yenu ¢ Kamyuwrxou.

3anucheiBaTh 3akoH OMa 171 L€ IepeMeHHOoro Toka. HaxoauTs 3HaueHus
CWJIBI TOKA, HANpPSDKEHUS, aKTUBHOTO CONPOTHUBIICHMUS,

UHOYKMUBHO20 CONPOMUBNEHUS, EMKOCTHO20 CONPOMUBIEHUS, NOTHO20
conpomuenenus 1eny NePeMEHHOr0 TOKa B KOHKPETHBIX CUTYaIlUsX.

HaxoauTh 3Ha4€HUs MOIHOCTH, BBIIETSIIOLIEICS B LIEIH IEPEMEHHOTO
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TOKa, IEUCTBYIOIINX 3HAYEHUI TOKA U HANIPSKEHMUS.

Ha3piBath ycia0BUsI BOSHUKHOBEHUS PE30HAHCA B LIEMTU IEPEMEHHOTO

TOKa.

OnuceiBaTh YCTPONCTBO, TMPUHIUN JCHCTBHSI U TMPUMCHCHHE
TpaHcdopmaropa.

Boraucnare ko3¢ dunment tpanchopmanuy B KOHKPETHBIX CUTYalUsX.
Haxomauts B nuteparype u B lHTepHeTe nHopmaluio o nolydyeHuu, nepeaaye
Y MCTIOJIb30BaHUH NIEPEMEHHOT0 TOKa, 00 UCTOPUU CO3JIaHUS U IPUMEHEHUHU
TpaHchopMaTopoB, UCIIOIB30BAHUU PE30HAHCA B IIEMH IEPEMEHHOIO TOKa U O
00pr0e ¢ HUM, ycTiexax u MpoOIeMax 3EKTPOIHEPTETHKH.

Cocmasnams cxemwvl npeobpazosanus snepeuu va TOL] u na I'DC, a makaice
cxemy nepeodavu u nompeoieHus 21eKMpOIHEPSUU, HA3bIBANMb OCHOBHBIX
nompeoumeneti snekmposnepauu. Ilepeuucnsaims npuduHsbl nomepsb SHepeUU U
B03MOIHCHOCIU 0151 NOBLIUUEHUSL IPPEKMUBHOCTU €€ UCNONb30BAHUAL.

Bectu nuckyccuro o moiib3e U Bpee 3JIeKTPOCTaHIINM, apryMEeHTHPOBATH CBOIO
MO3UIMIO, yMETh BBICIYIIMBATH MHEHHE JPYTMX YYAaCTHUKOB. [ OTOBHUTH
Mpe3eHTallMd ¥ COOOIIEHHWsS MO0 U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI
MPEJCTAaBIICHBI B YUCOHHKE).

Mexannueckue
BOJIHBI (8 u)

Mexanunueckue BoiHbI. [lonepeunsie u
MIPOOJIbHBIE BOJHBI. DHEPIUs BOJIHBI.
Humepgepenyus u ougppaxyus 60H.
38yKkosbie

B6OJIHbl.

JlaBaTh ompejelieHus] TIOHSATHUH: MEXaHW4YecKas BOJHA, MOTEpevYHas BOJIHA,
MPOJONbHAS BOJIHA, CKOPOCTh BOJHBI, JJWHA BOJHBI, (ha3a BOJIHBI, AIOCKA
80IHA, BOIHOBASI NOBEPXHOCMb, (HpPOHmM B601HBI, JyY, 3BYKOBas BOJIHA,
TPOMKOCTh 3ByKa, BBICOTA TOHa, TEeMOp, OTpaxeHHe, MpeIoMIICHHE,
norJoleHne, naTephepeHus, ougpakyus, noaapuzayus MEXaHUIECKUX BOJIH,
KOTE€PEHTHbIE HMCTOYHUKH, CTOsSYash BOJHA, AaKyCTHYECKUH pE30HaHC,
IJIOCKOTIONIAPU30BaHHasT BOJHA. [lepedncriaTh CBOWCTBA M XapaKTEPUCTHKHU
MEXaHWYeCKUX  BONH.  Pacmo3HaBaTth,  BOCIPOM3BOAWUTH,  HAOIIOAAThH
MEXaHWYECKHUE BOJIHBI, TIOTIEPEYHBIC BOJIHBI, MPOJAOJIbHBIE BOJHBI, OTPAKEHHE,
IpeJoMJIeHUE, TOIJIONIEeHHe, MHTep(hepeHLunto, Jugpakyuro u noaapusayuio
MEXaHWYECKUX BOJIH.

Ha3piBaTh XapakTepUCTHKU BOJH: CKOPOCTb, YACTOTA, AJIMHA BOJHBI, Pa3HOCTh

dbas.

OHpe,Z[eJI}ITB B KOHKPCTHBIX CHUTyallUdX CKOPOCTH, YaCTOThI, AJIMHBI BOJIHEI,
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paszHocTu (a3 BOJH.

3anucvieamv  u  cocmasnsimev 6
2APMOHUYECKOU be2yuyell ONHbI.
Haxomute B nutepatype u B HMHTepHere wuH(poOpManuio o BO30YKICHHUH,
nepenaye M MCMHOJIb30BAaHUU 3BYKOBBIX BOJH, 00 HCIOJIb30BAaHUHU pE30HAHCA
3BYKOBBIX BOJIH B MY3bIKE U TEXHUKE.

Bectu nuckyccuto o mojb3e U Bpelie BO3ICUCTBUS Ha YeJIOBEKA 3BYKOBBIX BOJIH,
apryMEHTHPOBATh CBOIO IO3UIMIO, YMEThb BBICIYIIMBAaTh MHEHUE JPYIHX
YYaCTHHUKOB.

['oTOBUTH Tpe3eHTAH M COOOLICHHS 1O HM3YYEHHBIM TeMaM (BO3MOXKHBIE
TEMBI [IPE/ICTABJICHBI B yUCOHHKE).

KOHKpemHblx  cumyayusix ypaeHeHue

DNeKTpOMarHuTHHIC
BosiHbI (11 u)

DNeKTPOMarHuTHOE oJe.
DNeKTpOMarHuTHHIC

BOJIHBI. Buxpesoe
JJIEKTPUYECKOE nose. Ceoticmea
NeKMPOMACHUMHBIX ~ GOAH.  JlWama3oHbI
ANEKTPOMArHUTHBIX U3ITy4EHUI u ux

MIPAKTUYECKOE TPUMEHEHUE.
Ipunyunel paouocesazu u menesuoeHus.

HaBaTB OIpCaACIICHUA MMOHSTUM: QJICKTPOMAarouTHOC I10JIC, BHUXPEBOC
QJICKTPHUYCCKOC II0JIC, JJICKTPOMArHUTHBIC BOJIHbI, CKOPOCTH BOJIHBI, JIMHA
BOJIHBI, (1)8.33. BOJIHBI, 80JIHO6A5 NOBEPXHOCNIb, gprHm 60JIHbL, 1YY, NJIOMHOCHlb

nomoKa  U3Ny4eHus, MOYeunblli  UCMOYHUK — U3TYYeHUs, OTPaKEHUE,
MpeioMIICHUE, TOTJIoIeHNne, HHTeppepeHuns, Audpakius, TONePeUHOCTb,
MOJIApU3alusl  JJEKTPOMAarHUTHBIX  BOJIH,  PaJUOCBS3b,  pPAOUOTIOKAYUS,
aMIUIUTyIHAass ~ MOAYJSIUS, JAeTekTupoBaHue. OOBICHATH  B3aUMOCBS3b

MEPEeMEHHBIX DJICKTPUYECKOTO W MArHUTHOTO TIOJIEH.
pacmpocTpaHeHusi JJIEeKTPOMAarHUTHOW BoOJHBL. [lepeuncnsaTh cBoHcCTBa U
XapaKTEePUCTHKH  JJEKTPOMArHUTHBIX  BOJH. QOOviAcHAmMb  npoyeccvl 6
OMKPLIMOM KONeOAMENbHOM KOHMYpe, NPUHYUN UIYYEHUS U DecUucmpayuu
INEKMPOMACHUMHBIX 607H. Pacmio3HaBaTh, HAONIOMATh AJIEKTPOMArHUTHBIC
BOJIHBI, M3JIy4eHHE, MPHUEM, OTpaKeHHe, TMpEeIOMJICHHE, MOTJIOLICHHE,
uHTEepPEepeHINIO, TUPPAKINIO W TOJSAPU3ANUIO0 SJICKTPOMArHUTHBIX BOJIH.
HaxomuTe B KOHKPETHBIX CHUTYallMsSX 3HAYCHHUS XapaKTePUCTUK BOJIH:
CKOpPOCTHM,  4YacTOThl,  JJUHBI  BOJHBI,  pasHoctd a3,  a1yOuHy
paouonokayuu.

Cpasnueamv  mexanuueckue U 9NeKMPOMACHUMHbIE — BOJIHbL.
MPUHIMIBL  PAAMOCB3M U TeneBuaeHus. OovsicHamb NPUHYUNDL
ocyujecmenenus npoyeccos MOOYAYUU U  O0emexmupoB8aHus.
Hzo6pascams NPUHYUNUATbHDLE cxemuvl paouonepeoamyuxa u

PucoBate cxemy

OOBACHATH
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PaAouoOnpuemMHuKa. Ocywecmenams paduonepedady u paouonpuém.
ObvsicHams  npunHyunvl  nepeoayu  U300padiceHus menenepeoamyukom U
NPUHYUNBL NPUEMA U300PAICEHUS METLeBU3OPOM.

HccnenoBate  CBOMCTBA  3JEKTPOMArHUTHBIX  BOJH € IOMOILIBIO
MoOunpHOrO Tenedona. Ha3piBaTh 1 ONMMCHIBATH COBPEMEHHBIE CPEJICTBA CBS3H.
Beigensate ponp A. C. TlomoBa B HM3y4eHHHM  DJIGKTPOMATHUTHBIX BOJH H
CO3/1aHUU PaguOCBsI3u. OTHOCUTHCS C YBaXKCHHEM K YYEHBIM U UX OTKPBITUSIM.
OO0OCHOBBIBATh BXKHOCTH OTKPBITHS JEKTPOMATHUTHBIX BOJH IS Pa3BUTHS
HayKH.

Haxomute B nmreparype u B VHTepHeTe HWHPOPMAIUIO, ITO3BOJISIIOIIYIO
OTBETUTH HA MOCTABJICHHBIE BOIPOCHI 110 TEME.

PaGorares B mape u rpymrme Mpu PelieHru 3a1ad ¥ BBHITIOJHESHUH MMPAKTUICCKIX
3aJaHUM.

Haxomute B nureparype u B MHTepHere wuHpopmanuio o BO30YXKICHHH,
nepenavye U MCIOIb30BaHUU JIEKTPOMArHUTHBIX BOJIH, 00 ombiTax ['epua u ux
3HAYCHUHU.

Bectu nmuckyccuiro 0 Tonb3e M Bpele BO3JCHCTBUSL Ha  4YeJIOBEKa
JNIEKTPOMArHUTHBIX ~ BOJH, AapryMEHTHUPOBAaTh CBOK  TO3MIMIO, yMETh
BBICJTYIIIMBATh MHEHUE IPYTUX YIaCTHUKOB.

loToBUTH  Tpe3eHTaMM ©W  COOOMICHHS IO  U3YYCHHBIM  TeMaM
(BO3MOYKHBIE TEMBI MTPEJICTABIICHBI B YUCOHHKE).

OnTtuka (254 )

CBeToBBIE BOJIHBI.
I'eomerpuueckas u
BOJIHOBas ontuka (20
)

I'eomerpuueckas ontuka. [IpsmonuHeitnoe
pacnpocTpaHEHUE CBETA B OJJHOPOAHOM
cpene. 3aKOHBI OTPAKEHHS U TPETOMIICHUS
cera. [lonHoe orpaxenue. OnTuyeckue
npubopsl. BoaHOBBIE CBOICTBA CBETA.
CxkopocTts cBeta. UuTepdepenius ceera.
KorepentHocts. J{udpakuus ceera.
[Monspuzanusa cera. Jlucnepcus ceerta.
[IpakTHueckoe NpuMeHeHHe

JlaBath omnpeneneHus MNOHSITUM: CBET, I'€OMETPHUYECKasd OINTHKA, CBETOBOM
JIy4, CKOPOCTb CBETA, OTPAKEHUE CBETA, ITPEJIOMIICHUE CBETA,

MIOJIHOE OTPAKEHUE CBETA, YIOJ NAJAEHHUsI, YTOJI OTPAKEHUS, YTOJI IIPEIOMIIEHUS,
OTHOCUTENbHBIM  TOKa3aTeNlb  NPETOMIICHUS, aOCOJIOTHBIM  TOKa3aTelb
MpeIOMJICHHUS, JTUH3a, (DOKYCHOE PACCTOSIHUE JTMH3BI, OMTHYECKasl CUila JINH3BI,
JUcTepcusi cBeta, HHTepdepeHIns cBeTa, AUQpakius cBera, TudpakimOHHAS
peleTka, MOJISIpPU3alMsl CBETA, €CTECTBEHHBIM CBET, IJIOCKOIMOISIPU30BAHHBIN
cBeT. OnuchIBaTh METOJIbI U3MEPEHUSI CKOPOCTHU cBeTa. [lepeuncnsaTs cBoiicTBa
CBETOBBIX BOJIH.

Pacro3naBath, BOCHIPOU3BOJAUTH, HAOMIOAATH PACIPOCTPAHEHHE CBETOBBIX
BOJIH, OTPaKE€HHUE, MPETOMIICHUE, TTOTJIONICHUE, JUCTIEPCHIO, HHTEPhEPEHITHIO,
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ANEKTPOMATHUTHBIX U3TyYCHHI.
JIaboparopHblie pabOTHI:

1. Omnpenenenue nokasarenst NPEJIOMICHUS
CpEIbl.

2. W3mepenue (OKyCHOTO PaCCTOSTHHS
coOuparoiel 1 pacCeHBaIOIICH JTUH3.

3. OnpexeneHue JJIMHBI CBETOBOW BOJIHBI.
4. Ouenka nHOOPMATMOHHON EMKOCTH
KoMIakT -aucka (CD).

HccenenoBanus:

1. UccnenoBanue 3aBUCMMOCTH yIJia
MIPEIOMIICHUS OT yIJia MaJeHusl.

2. UccnenoBanue 3aBUCUMOCTH PACCTOSTHUS
OT JIMH3BI IO U300paKEHUS OT PACCTOSIHUS OT
JIMH3BI 0 TIPEIMETa.

IIpoBepka runores:

1. Yroxa npenomieHus npsimo
MPONIOPIIMOHAJIEH YTy TTaICHHS.

2. [Ipu MIOTHOM CIIOKEHUU ABYX JINH3
ONITUYECKUE CHUIIbI CKJIAJIBIBAIOTCS.
KoHcTpynpoBanue Moenu Teneckorna,
MHUKPOCKOTIIA.

ougpaxyuio u NoxApu3aAyU0 CBETOBBIX BOJIH. POpPMyNIHpOBaTh IIPUHIIAIL
['tolirenca,  3aKOHBI OTPAKEHUsS U IPEIIOMIICHUS CBETa, IPaHHULBl UX
npuMeHUMOCcTH. CTpouTh XOJ Jiyda B INIOCKONAPAJUIENBHOM IUIACTHHE,
TPEYTOIbHOW MpHU3ME, IOBOPOTHON IpHU3Me, 000paunBaIOIIe MprU3Me, TOHKOM
auH3e. CTpouTh M300paXkeHUe MpeAMeTa B INIOCKOM 3€epKajle, B TOHKOM JIMH3E.
[lepeuncnsatb BUABI JMH3, UX OCHOBHBIE XapaKTEPUCTUKU — OINTUYECKUUN
LIEHTp, TIJlaBHas OINTHYECKas ocb, (OKyC, omnTuyeckas cuia. Haxomuts B
KOHKPETHOW CUTyallud 3HAYEHUs yIia MaJeHUs, yrjla OTpaKeHMUs, yria
IIPEJIOMIICHUS, OTHOCHUTEJILHOIO IOKa3aTessl MPeJOMIIEHHUs, aOCOIIOTHOTO
MoKa3aTessl MPEeIOMIICHHS, CKOPOCTH CBETa B cpele, (POKyCHOro paccTOsIHHA,
ONTUYECKOM CHUJIBbI IMH3bI, YBEJIMUYEHUS JIMH3bl, Iepuoja  Au(pakIMOHHON
pEIIETKH,  MOJOKECHUSIMHTEP()EPEHIIMOHHBIX U JU(PPAKIMOHHBIX MAKCHMYMOB
U MUHUMYMOB.

3anuceiBaTh (HOpMYNy TOHKOW JIMH3BI, HAXOAWUTh B KOHKPETHBIX CHUTYaIHSX
c e IOMOIIBIO HEeu3BeCTHble BeNUYMHBL. OOBICHATH MPUHLMII KOPPEKLUHU
3peHusi C TMOMOIIBI0 OYKOB. ODKCIEPUMEHTAIBHO ONPENENATh IOKa3aTellb
IpeJIOMIIEHUsl Ccpefibl, (OKYCHOE pacCcTOsIHME cOOMparoleil U paccenBaroleit
JVH3BI, JUIMHY CBETOBOM BOJIHBI C IOMOIIBI0 JU(PPAKIUOHHON pELIeTKH,
olleHUBaTh MH(pOpPMAIMOHHYIO EMKOCTh KommakT-gucka (CD). Ilepeuuncnsarts
oOnactu IIPUMEHEHHUS uHTepPepeHun cBeTa, nu(pakuuy CBeTa,
MOJIAPU3ALlUU CBETA.

HccnenoBaTh 3aBUCUMOCTD YIJla MPEJIOMIIEHHS OT yTila NaJeHUs, 3aBUCUMOCTH
paccTOSsIHUS OT JIMH3BI 10 U300paKEeHUsI OT PACCTOSIHUA OT JIMH3BI JI0 MpeIMeETa.
[IpoBepsATh TMMHOTE3bI: Yrojl MpPEJOMIIEHUS MPSMO MPOMOPLHOHAIEH YTy
MaJCHMUS, IpU IUIOTHOM CJIOKE€HUM JBYX JIMH3 ONTHYECKHE CHIIBI
CKJIa/IbIBAIOTCSI.

KoHcTpynpoBaTe Moaenu Teneckorna u/ui MUKpOCKOIIa.

PaGotarh B mape W TIpymnne MNpH BbHINOJIHEHUH NPAKTUYECKUX 3aJaHMM,
BBIBIDKEHUH TUINOTE3, pa3pabOTKEe METOJO0B IPOBEPKU THUIIOTE3.
[InanupoBaTh JIESTENHOCTD o BBITIOJTHEHUIO u IIPOBOJUTH
WCCIIEIOBAaHUSl ~ 3aBUCUMOCTH  MEXIy  (QU3WYECKUMHU  BEJIMYHMHAMH,
9KCIIEPUMEHTAJIBHYIO IPOBEPKY TUIIOTE3BI.

Haxomute B snurteparype m B MuTepHere mHdopmanuio o Omorpadusx U.
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Herorona, X. I'oiirerca, T. FOnra, O ®penens, ux Hay4yHOUW padorte, 0 €&
3HAQUYEHHH JIJISi COBPEMEHHOM HAYKH.

Bricka3biBaTh CBOE MHEHHE O 3HAYEHMHM HAy4YHBIX OTKPBITUH U paboT Mo
ontuke W. Herotona, X. I'toiirenca, T. FOura, O. ®@penens. Bocnpunumars,
aHAJIM3UPOBATh, nepepabaThIBaTh u NpeIbsIBIATh UHGOPMALUIO B
COOTBETCTBUU C MOCTABIICHHBIMU 3aJa4aMH. BBIACNIATh OCHOBHBIE MOJIOKEHUS
KOPITYCKYJISIPHOH M BOJIHOBOW TEOPHH CBEeTa.  YYacTBOBaTh B OOCYXICHUU
3TUX TEOPUH U COBPEMEHHBIX B3TJISJIOB HA MPUPOJIY CBETA.

Vkazvieamv epanuyvl npumenumocmu ceomempuyeckol onmuxu. ['OTOBUTH
IpEe3eHTallMM U COOOIEHMs] IO H3YYEHHBIM TeMaM (BO3MO>KHBIE TEMBbI
MIpeJICTaBJICHbI B y4eOHHUKeE).

N3nyuenue u
cnektpsl (5 u)

Bunel uznyuenuii. Mctounuku ceera.
Crnextpsl. CieKTpaJIbHbIN aHAJIU3.
TennoBoe uznyuenue. Pacnpeodenenue
9Hepauu 8 chekmpe abcoomHo Y4EPHO20
mena.

[IIxana >eKTpOMarHUTHBIX BOJIH.
HaGirotenne ciekTpos.

aBarb OIpENICIICHUS MTOHATHI: TETJI0OBOE W3Jy4YEHHUE,
3EKTPOJIOMUHECIEHIUSA, KaTOJOJIFOMUHECLEHLINS,
XEMUJIIOMUHECLICHIINS, (G OTONIOMUHECLICHIINS, CIUIOIIHOM CIIEKTD,
JIMHEWYaThll ~ CHEKTp,  MOJOocaThlii  CHEKTp,  CHEKTpP  HOIJIOLIECHHUS,
CIIEKTPaJIbHBIN aHAIIN3.

[lepeuncnath BUIOBI  CHEKTPOB. Pacno3naBarts, 80CNPOU3BOOUMD,

HAOJIIO/IaTh CIUIOIIHON CICKTp, JHMHEWYATBIA CHEKTpP, IIOJIOCATBIA CIICKTD,
CHEKTP M3JIyYECHHS U MOTJIOUICHUSI.

Hzobpasxcams, 00bACHAMb U AHATUBUPOBAMb  KPUBYIO  3ABUCUMOCTIU
pacnpeoeiieHus dHepeun 8 cnekmpe abconomuo dyeproz2o mena. Ilepedncnsarsb
BUbI JIEKTPOMArHUTHBIX U3JTy4€HUIN, UX UICTOYHUKH, CBOMCTBA, IPUMEHEHHUE.

CpaBHI/IBaTB CBOMCTBa QJICKTPOMAT'HUTHBIX BOJIH pa3H0171 YaCTOThI.

OcHOBBI cIeNMAJILHON TEOPUN OTHOCUTEJIbHOCTH (5 4)

OCHOBBEI
CHeNHalbHON Teoprun
OTHOCHUTEIBLHOCTHU
(CTO) (5 u)

Ipuyunwr nosenenusa CTO. Tloctynatsr CTO:
WHBAapUaHTHOCTb MOJYJSl CKOPOCTH CBETA B
BaKyyMe, IIPUHLIMII
OHHIITEHHA.

OTHOCHUTCIIBHOCTHU

Ilpocmpancmeo u epems 6 cneyuaibHOU
meopuu
umnynvc c60000HoU wacmuysl. CBS3b MacChl

OMmHocumejlbHocmu. 9H€p2uﬂ u

U SBHCpPrun CBO60I[HOI71 YaCTHUIIBI. BHCpFI/IH

JaBate  omnpeneneHUss MOHATHIL: coObITHE,  TOCTyJlaT, COOCTBEHHAs
WHEepIHaIbHasl CHCTeMa OTCYeTa, COOCTBEHHOE BpeMs, COOCTBEHHas HAJUHA
TeJa, Macca IMOKosl, ”HBApUAHT, SHEPTHS MOKOSI.

ObvscHams  npomueopeuuss  MedxHcoy — KIACCUYECKOU — MeXAHUKou U
anekmpoounamuxou Makceenna u npuuunst noseienus CTO. ©opMynupoBaTh
noctynarsl CTO.

Dopmynuposams 66160061  u3  nocmyramos  CTO u  o0bwacHamb
penamugucmckue d@gekmvl CoKpaujenus pasmepoé mena U 3ameodieHus
8peMeHU MeHCOY 08YMs COObIMUAMU C TMOYKU 3PEHUs O8UNCYUeNiCsl CUCTEeMbl
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IIOKO.

omcuema. Ananusupogamsv  YOpmyny peramUEUCIICKO20 3AKOHA CONCEHUs
cKOpocmell.

IIposooumo MbIC/IeHHbLE 9KCnepuMeHmol, noomeepaicoaroujue
nocmynamul CTO u ux cneocmausl.

Haxooums 6 konxpemmnou cumyayuu 3uauenus cxopocmeti mean 6 CTO,
UHMEPBANO8 BpPEMEHU MeNCcOy COObIMUAMU, ONUHY Meld, IHePeUrd MNOKOs
yacmuyvl, NOJIHYIO IHEP2UIO HACMUYbL, PENIIMUSUCTNCKULL UMNYIbC YACMUYbL.
3anuceIBaTh BBIPAKEHUE Ui SHEPTHM TOKOSl U NOJHOU JHepeut YacTHIL.
Hsznazamos cyms npunyuna coomeemcmaeus.

Haxomute B nuteparype u B MHTepHeTe umHpopmamuio o Teopuu 3pupa,
JKCIIEPUMEHTax, KoTopble mpuBenu kK co3fganuio CTO, oTHOcuTeNnbHOCTH
paccTossHUH W MPOMEXYTKOB BpeMeHH, Ouorpaduu A. DiHIITENHA.
BrickasbiBath cBoe MHeHHe 0 3HaueHuM CTO ans coBpeMeHHOW HayKH.
loToBUTH  Tpe3eHTalMM ©W  COOOMICHWS  TIO0  HW3yYCHHBIM  TeMaM
(BO3MOYKHBIE TEMBI MTPEJICTABJICHBI B YUCOHHKE).

KBanToBas pusuka (41 v)

CaetoBbie kBaHTHI (10
q)

Ilpeomem u 3a0auu K6aHmMoBoU Gu3uUKuU.
I'unoresza M. I1nanka o kBaHTax.
®otordpdexrt. DotoH. YpaBHeHHE A.
Ditareina s potoddpdexra. Onvimot A. I
Cmonemosa, 3akonbl pomoagpghexma.
KopryckynsipHO-BOTHOBOH JTyajii3M.
Jughpaxyus snekmponos. /lagnenue ceema.
Onvimet I1.H.Jlebeoesa u C U. Basunosa.
Coommnowenue neonpedenénnocmeii
letizenobepea.

HaBate ompeneneHusi TOHATHI: (PoTod(ddeKT, KBaHT, TOK HACBIIICHUS,
3aJiepXKUBaOIee  HalpsbkeHue, pabdoTa  BBIXOAA, KpacHas TpaHMLA
dotorddekra,

Dopmynuposame npeomem u 3adauu Keanmosgou ¢usuky. Pacno3HaBatsb,
HabmoaTk siBaeHue Gporodddexra. OnuceiBaTh ONbITH CTOJIETOBA.
®opmynupoBaTh runoredy Ilmanka o KkBaHTax, 3akoHbl (oTodddexTa.
AHanu3upoBaTh 3aKOHBI PoTordPexra.

3anuchIBaTh U COCTABIATh B KOHKPETHBIX CUTYallUsIX ypaBHEHHE DWHIITEHHa
st gororddexta W HAXOAWTH C  €r0  TOMOIINBIO HEU3BECTHBIC
BEJIMYUHBI.

HaxomuTte B KOHKPETHBIX  CHTYyallUsiX  3HA4YCHUS  MaKCHMaJbHOMN
KMHETHYECKOW PHEPrUu (POTOIIEKTPOHOB, CKOPOCTU (POTOIIEKTPOHOB, pabOTHI
BBIX0J1a, 3aITMPAIONIETO HANPSHKEHUs, YaCTOTHl W JUTMHBI BOJHBI, YaCTOTHl U
JUITMHBI BOJIHBI, COOTBETCTBYIOIIMX KpacHOW Trpanuie Gpotorddexra.
[IpuBonuTe mnpumepbl ucnoib30BaHusA Qorodddekxra. OOBIACHATH CYTh
KOPITYCKYJISIPHO-BOJIHOBOT'O JTyajTu3Ma.

Onucvigams onvimul Jlebedesa no usmepenuio oagnenus ceema u Basunosa no
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onmuke.
Onucwvieams onvimosl no OUGPaKyuu 31eKmpoHOs.
Dopmyruposams ~ COOMHOWEHUE — HeOoNnpedeleéHHoCmell
00BACHAMb €20 CYyMb.

Haxomutp B nuteparype u B MHTepHEeTe MHpopManuio o padotax CToyieToBa,
Jlebenera, Baswnosa, Ilmanka, Komnrona, ne bpoins. Beigensats posb
POCCHICKHMX Y4Y€HBIX B HMCCIICIOBAaHMHM CBOWCTB cBeTa. [IpUBOAMTH MpUMEpPHI
6I/IOJIOI‘I/I‘-IGCKOI‘O U XUMHUYCCKOI'O I[CflCTBPISI CBETa. FOTOBI/ITL HpGBCHTaL{I/II/I 158

letizenbepea  u

COOOIIeHUsI 10 U3YYEHHBIM TeMaM (BO3MOXHbIE TEMbI NPEACTABICHBI B
y4eOHUKe).
Artomuas ¢usuka (10 | [Inmanerapunas momens aroma. OOwsicHenue | JlaBaTb  ompeleneHHus — MOHATHH:  aTOMHOE  S[IpO,  DHEPreTUYECKHiA

)

JIMHENYaToro CrHekTpa BOJOPOJa Ha OCHOBE

KBaHTOBBIX MOCTYNaTOB bopa.

CnommanHoe U  BbIHYIHCOEHHOE U3TYYeHUe

ceema.Jlazepui.

JlaGopaTopHas pabora:

1. HaGnroneHue CIUIONIHOTO U JIMHEWYaToro
CIIEKTPOB.

2. WccnenoBanue criekTpa BOJOPOIa

YPOBEHbB, SHEPT U HOHU3ALNH, CHOHMAHHOE U 8bIHYIHCOCHHOE U3TYYeHUe ceemd.
OnucsiBath onbITe Pe3epdopra.

OnuceiBaTh W CpaBHHBaTh Mojaenu aroma Tomcona wu Pesepdopna.
PaccmarpuBarh, wuccienoBaTb M ONKCHIBATh  JIMHEWYAThle  CIIEKTPBIL.
dopmynupoBaTh KBaHTOBBIE TOCTYNAaThl bopa. OOBACHATH JTUHEHYATHIC
CHEKTpbl aToMa BOJOPOJla Ha OCHOBE KBaHTOBBIX MOCTyJIaToB bopa.
PaccunTheiBaTh B KOHKPETHOM CUTYallUH YAaCTOTY U JUIMHY BOJHBI HCITYCKAEMOTO
¢dboToHa TpU TIepexo/ie aTOMa U3 OJHOTO CTAllMOHAPHOTO COCTOSIHHS B JIPYroe,
SHEPTUI0 MOHU3ALUU aTOMa, HAX0OUmb 3HAYEHUs paouyco8 CmayuOHAPHbIX
opbum s1ekmponos ¢ amome. Onucvl8ams YCmMpoUcmeo U 00bACHAMb NPUHYUN
Oeticmeus nazepa. Haxoguts B nutepatype U B VHTepHeTe CBeAeHHUS O
(hakTax, MOATBEPXKIAIOIIUX CI0XHOE CTPOEHHE aToma, 0 padoTax Y4EHBIX MO
CO3JAaHUI0O  MOJEIM  CTPOEHHs  aToMma, IIOJIYYEHHIO  BBIHYKJIEHHOTO
W3J1y4YEHHUS, IIPUMEHEHUHN JIa3epoB B HAayKe, MEJUIMHE,
MIPOMBIIIJICHHOCTH, OBITY.

Briaenars posib pOCCUNUCKUX YUYEHBIX B CO3JAHUU U HUCIIOJIb30BAHUU J1a3€POB.
lotoBUTh  Tpe3eHTaLIMM W COOONIEHHWS MO  W3YYCHHBIM  TeMaM
(BO3MOYKHBIE TEMBI MTPE/ICTABIICHBI B YUCOHHKE).

duznka aTOMHOTO
snpa (16 «)

CocraB )51 CTPOCHUC aTOMHOI'O sapa.

Hzomonwi. HAoepuvie cunvl. Jlehexkt mMaccsl u
JHEPTUs CBS3H S/Ipa.
Bunnr

Pa)]I/IoaKTI/IBHOCTI) . paanOaKTUBHBIX

HaBaTI) OMMpECACIICHUA IOHATUM. MacCOBOE YUCII0, HYKIIOHBI, AACPHBIC CHUIIBI,
6UpNyYdlbHble Yacmuybsl, JIC(I)CKT MacC, SHCPrusa CBA3U, YACJIbHASA JHCPIUs
CBjA3M ATOMHBIX AO€pP, PAAUOAKTUBHOCTb, dAKMUBHOCNb paduoakmueHozo
eewecmea, NCPUO 1norypaciiaga, UCKYCCTBCHHAA paJuOAKTUBHOCTb, AACPHBIC
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[IPEBPALLCHUI aTOMHBIX SEP.
3aKoH paJiMOAaKTUBHOIO pacnaja.

SlnepHble peakuuu, peakyuu OeleHus U
cunmesa. llenHass peakuus JAeleHUs sJep.

Hoepnas 9HepeemuKa. TepmosioepHuiii
cunmes.
[Ipumenenue 91 (S0): (0)1 SHEPIuM.

Buonoeuueckoe Oeticmeue paouoaxmusHwix
U3Iy4eHul.

JlaboparopHas pabora:

1. Omnpenenenue uUMIyIbCca MW DHEPIUU
YaCTHUIIbl TIPU JIBXKCHUH B MarHUTHOM I10JIE
(o pororpadusm).

peaKkuuM, SHEPreTHYECKUM BBIXOA SIAECPHOM peakiluu,
peakiust, Kod3(pPHUIHMEHT pa3MHOXKEHHUSI HEUTPOHOB,  KpUTHYECKas  Macca,
pEeaKTOpbI-Pa3MHOKHUTEIN, TepMoOslIepHas peakuusd. CpaBHHMBATbH CBOMCTBA
IpoToOHa M HelTpoHa. ONKCHIBaTH NPOTOHHO-HEHUTPOHHYIO MOJEINb spa.
OmnpeznensaTb COCTaB SAEp pPA3JIMYHBIX 3JEMEHTOB C IIOMOIIBIO TaOIMUIIbI
MenpeneeBa. M3o0paxkaTb M uuTaTh cXeMbl aToMOB. CpaBHUBaThb CHIY
JNIEKTPUYECKOr0 OTTAJIKMBAaHUS IIPOTOHOB M CWIIY CBSI3M HYKJIOHOB B sIpe.
llepeuucnamo u onucvieams c8OUCMBA AOEPHBIX CUL.

Bbruucnare gedekr Mmacc, SHEPrui0 CBA3M U YIENbHYIO SHEPrUI0 CBS3U
KOHKPETHBIX aTOMHBIX si1ep. AHAIU3UPOBATh CBA3b YIEIbHOW 3HEPTUU CBSI3U C
YCTOHYHMBOCTBIO SIIED.

[lepeuncnsats BUIBI pajiMOAKTUBHOTO pacnaja aToMHbIX saep. CpaBHHMBAThH
CBOMCTBa ajibda-, OeTa- U raMMa-u3IydeHU. 3anuchiBaTh MIPABUIa CMEILEHUS
IpU PaJUOAKTUBHBIX pacnagax. OmnpenensiTh 3JIEMEHThI, Oo0pa3yroluecs B
pe3yabTaTe pagUOAaKTUBHBIX pPacHajoB. 3amuchiBaTh, OOBSACHATH 3aKOH
paAMOaKTUBHOIO  pacmaza, YyKa3blBaTh TPAHULIBI  €r0  [MPUMEHUMOCTH.
Onpenenarb B KOHKPETHBIX CHUTYalUAX YUCIO HEpacHaBLIMXCA SAOEP, YUCIO
pacnaBLIMXCS e, IEPUOJ NTOIypaCaad, AKMUSHOCHb 8EUechEd.
Ilepeuucnams u  onucvigamv — Memoovl  HAONOOeHUs U  pecucmpayuu
anemenmapublx yacmuy. Habnwooams mpexu anvgha-uacmuy 6 Kamepe
Bunvcona. Pecucmpuposams s0epuvie U3IyYeHUs C HOMOWbBIO CUEMUUKA
Leticepa. Onpedensamv UMNYIbC U IHEP2UIO UYACMUYbLL NPU  OBUNCEHUU
MazHumHoMm noiue (no gpomozpaghusam).

3anuchiBaTh sjiepHble peakiuu. OmnpenensTh MPOAYKTHI SJIEPHBIX PEaKIUi.
PaccuutbiBaTh DHEPrMYECKMM BBIXOJ  SIAEPHBIX peakuuid. OnuceiBaTh
MEXaHU3MBbI JIeJIEHUs SAep U LEeNHOH snepHoi peakuuu. CpaBHUBATH SiA€pHBIE
u TepMmosnepHble peakuuu. OOBSICHATh NPUHLUIIBI YCTPOHCTBA U PpabOTHI
SJICPHBIX ~ PEAaKTOpPOB. YUacTBOBaTh B OOCYXIEHMM TPEUMYILECTB U
HEJIOCTATKOB SIICPHOU SHEPTETHUKHU.

Ananuzuposame 0nacHocm A0EPHbIX ULYUEHUL 015 HCUBLIX OP2AHUZMOS.
Haxomute B nutepatype u B VHTepHeTe cBelneHUss 00 OTKpPBITHMM IMPOTOHA,
HEHUTPOHA, PaIMOAKTUBHOCTH, O MOJIYYEHUU U UCMOJIb30BAaHUH PaNOAKTUBHBIX
M30TONOB, HOBBIX XHWMHYECKHUX OJJIEMEHTOB. BbIIensTh posib poccHCKUX

HeMHas  siAepHas
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yUYEHBIX B UCCIIEIOBAHHUSIX aTOMHOTO S/Ipa, B OTKPBITHH CIIOHTAHHOTO JICJICHUS
SNIep ypaHa, B Pa3BUTHH SICPHON DHEPTETUKH, CO3JaHUU HOBBIX M30TOIOB B
OUSAU (O6benHEHHBI MHCTUTYT SICPHBIX UCceaoBaHui B T. [[yOHa).
loToBUTH  Tpe3eHTaMM ©W  COOOMIEHUS O  M3yYEHHBIM
(BO3MOXHBIC TEMBI IIPE/ICTABJICHBI B YICOHHKE).

TCMaM

DJieMeHTapHbIe

yactuisl (5 ¥)

DneMeHTapHbIe yacTullbl. DyHIaMeHTaIbHbIC
B3aUMOJICUCTBUS. Y ckopumenu

dJIeMEeHMAapPHblX Yacmuy.

JlaBaTh oIpeneneHuss NOHATUI: AHHUTWIALMA, JIENTOHBI, AJAPOHBI, KBApK,
TJIIOOH.

[lepeuncasiTh OCHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX YacTULl. BbIiensars rpymmsl
3JIEMEHTAPHbBIX YACTHII.
[lepeuncasaTe  3aKOHBI
MIPEBPALECHUSAX YACTHII.
OnucelBaTh IPOLECCHl AHHUTWISIUUM YacTHL W AHTUYaCTHLl U POXKICHUSA
ANEKTPOH-TIO3UTPOHHBIX Hap.

Ha3piBaTh ¥ cpaBHUBaTb BHJIBl  (PYHJAAMEHTAJIbHBIX  B3aWMOJICHCTBUH.
OnuceiBaTh pojib YCKOPUTENIEH B U3YYEHUM 3J€MEHTapHbIX yacTull. HazbiBaTh
OCHOBHBIE BU/Ibl YCKOpUTEIIEH 3lIeMeHTapHbIX yacTull. HaxonuTs B aurepatype
u B lHTEpHETE CBEICHUS 00 MCTOPUM OTKPBITUS DJIEMEHTApHBIX 4YacTUI, O
TPEX HdTamax B Pa3BUTUM (DUBMKU AJIEMEHTAPHBIX YACTHII.

OnuceiBaTh  COBPEMEHHYI  (M3MUECKYI0  KapTUHY Mupa. [OTOBUTH
NpEe3eHTAallMM M COOOIIEHUS MO M3YyYEHHbIM TeMaM (BO3MOXKHbIE TEMbI
IIpeJICTaBJIEHbl B yUEOHHUKE).

COXpaHCHMUA, KOTOPBIC BBIITOJIHAKOTCA Ipu

Crtpoenne

Bceesiennoii (9 ll)

Comnreunas Cucrema.
Crpoenue Beenennoit

9 4)

Bugumele aBmkeHUsS HEOECHBIX — Tell.
3akonbl Kemepa.
ConHeynas CHCTEMa: IUIAHEThl U
Malible Tenla, cuctemMa 3emusi—JlyHa.
Crpoenne wu »Bomouus CosHia u
3BE&31. Kimaccudukarus 3BE31. 3BE3MBI
W WCTOYHUKH WX OHHEpruu. [amakTuka.

COBpeMGHHBIG mpeacTaBJICHUA 0

JlaBaTh ompeneneHuss MOHATUH: HeOecHas cdepa, SKIMUNTHKA, HEOECHBIN
9KBAaTOp, TMOJIOC MHpA, OChb MHpa, KPYr  CKIOHEHHUS, IPSIMOE
BOCXOXKJCHHE,  CKJIOHEHHMEe,  MapajylakC,  MNapceK,  acTPOHOMMYECKas
eIMHUIA, Tepurenuid, adenuid, CONHEYHOE 3aTMEHHE, JYHHOE 3aTMEHHE,
IUTAHEThl 3€MHOW TPYMIbI, IJIAHEThI-TUTAHTBI, acT€pPOU, METEeOp, METEOPHT,
dbotochepa, CBETHMOCTh, MPOTyOEpaHEN, nyIbCap, HelMpOHHAs 36e304d,
uépnas Ovlpa, TIPOTO3BE3/1a, CBEPXHOBAs 3Be37a, TaJaKTHKa, KBa3ap, KpPacHOE
cMmenieHue, reopus bonsmoro B3peiBa, Bo3pact BeeneHHOM.

Habmtonate JlyHy M muiaHeTsl B TelecKom. BbiensTb 0COOEHHOCTH CHCTEMBI
3emsi—JlyHa.
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CTPOCHMM M DJBOJIOUMM  BcesleHHOU.

lpyeue eanaxmuxu. I[Ipocmpancmeenno-

8peMeHHble  Macumadvl  Haba0aemou
Bcenennou.  Ilpumenumocmv  3aK0HO8
Qusuku 0 00BACHEHUs  NPUPoObl
KOCMUYECKUX 00beKmos. Temnuasn

mamepust u MEMHASL IHEPIUSL.
Jlaboparopnas pabota: 1. Omnpenenenue
nmepuoja OOpalleHWs JBOWHBIX  3BE3N
(meyaTHble MaTepHaIbl).

Habmonenus: 1. Beueprue nHabmromeHus
3B€31, JIyHBI W TUTAHET B TEJIECKON WIIH
OMHOKJIb.
Uccnenosanue: 1. Uccaenosanue
JBIDKCHHS JBOMHBIX 3BE3] (110 IeYaTHBIM

MaTtepuanam).

Pacnio3HaBath, MOAEIMpOBaTh, HAOIIOAATH JYHHBIE M COJHEYHBIE 3aTMEHUS.
OOBACHATH MPUIUBBI U OTIIUBBL

Dopmynuposams u 3anucvieams 3akoHvl Kennepa.

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

OmnwuceiBate crpoenue Comuna. HaGmiogate comneunsie mstHa. CoOmironath
npaBuia Oe3onacHocTy npu HaOmoxeHun ConHua. [lepeyncnsaTs TUIMYHBIE
TpyNIbl 3BE3/, OCHOBHBIE (M3UYECKHE XapAaKTEPUCTHKH 3BE3A. OnuchIBaTh
9BOJIIOLIMIO 3BE3] OT POXKACHUS 1O CMEPTH.

Ha3seiBaTh camble ApKue 3BE3bI U CO3BE3 U

[lepeuncnarh BUABI TalaKTHK, OIKCHIBATb COCTaB M CTPOCHHUE TalIaKTHK.
Boigensate Mieunblii myTh cpeaM JApyrux rajiakTuk. OmnpenensiTb MecTo
ConHe4HoM cUCTEMBI B HEH.

OrneHuBaTh MOPSIIOK PACCTOSHHM JJO KOCMUYECKUX 00BeKTOB. ONHUCHIBATH CYTh
«KPaCHOT'0 CMEILLEHUA» U €r0 UCIOJIb30BaHUE IIPU U3YUYEHUU T'aJaKTHUK.
[IpyBoIUTE KpaTKoe W3JI0KEHHE TEOopuu bombiioro B3peiBa U TEOpUU
pacuupsronierics BeeneHHoi.

Obvacname cymv NOHAMUN «MEMHAS Mamepusy U «MEMHAA IHePIUAN».
IIpusooums npumepvl UCNONL308AHUS 3AKOHO8 (HU3UKU 0N O0O0BACHEHUs
NpUPOObL KOCMUYECKUX 00BEKMO8.

PaGorarb B mape U TIpymnime MNpH BbINOJIHEHHMM NPAKTUUYECKUX 3aJaHUH.
Wcnons3oBate MHTEpHET 1715 moMcka  M300pa’keHUN KOCMUYECKHX 0OBEKTOB
1 uH(opMaun 06 uX 0COOEHHOCTSIX.

VYyactBoBaTh B OOCYXIEHHUM HU3BECTHBIX KOCMHMUYECKHX HCCIEI0BaHUM.
Bblenats coBeTckue U POCCHHMCKHE JOCTHXKEHHSI B 00JIACTM KOCMOHABTUKU U
uccienoBaHusi kocMoca. OTHOCUTBCS ¢ YBaXKEHHUEM K POCCUHCKHUM YYEHBIM U
KOCMOHAaBTaM.

Haxomute B nutepatype m B IHTepHeTe cBeaeHHS Ha 3aJaHHYIO TEMY.
I'oTOBUTH Npe3eHTaK U COOOIIEHHUS 10 U3YYEHHBIM TEMaM

[ToBropenue (5 v)

PesepB (25 4)
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ITepeueHsb 00pa3oBaTeIbHBIX MOPTAI0B H IHTepHET-pecypcoB A1
OpraHH3ANHH JACTAHIHOHHOTO0 00YUeHHS Mo (PH3AKe

1) [Iugpopele pecypchl H CEPBHCH ANd IIKOABI TPYNIEl KOMIIAHHH
«ITpoceemenney» https://digital.prosv.ru/. ropsJad JTHHHS MeTOIHYeCKOH ITOMOIIH
71 yUUTeIeH H MIKOJ VOPIoS(@prosv.Iu.

Ha caiite u3gatensctBa «[IpocBelneHHe» IOCTYIHBI 714 CKAYHBAHUA
[IPe3eHTALHH aBTOPOB, METOAHCTOB H YYHTeleil. a TakKe OTKPHIT OeCIUIATHEBIH
TOCTYII K HCII0/Ib30BAHHIO 3JIeKTPOHHBIX (hopm yueOHHKOB
(https://cloud.prosv.ru/s/NGIXX7TKk2 Aor7se).

2)  Poccmiickas o>mekTpoHHas —mkona  (https:/resh.eduru/ ) -
HHTePaKTHBHEIE YPOKH IO Kypcy (pu3mkH ¢ 7 mo 11 Kiacc, KOTOphle CTPOATCA HA
OCHOBE CITeLIHATBEHO pa3paboTaHHBIX ABTOPCKHX MPOTPaMM, YCHEITHO IIPOIIeIITHX
HEe3aBHCHMYK 3KCIepPTH3Y. DTH YPOKH IIOIHOCTER COOTBETCTBYIOT (pellepaabHBIM
roCyJapCTBeHHEIM O0pa30BaTelIbHEIM CTaHIapTaM oOmero odpa3zoBaHuA (OI'OC
0OO) 1 nIpUMepHOI OCHOBHOI 00pa30BaTelBbHOI IporpaMMe o0nIero o0pa3oBaHHs.
VYropakHeHHS H IMPOBePOUHEIe 3aJJaHHA B YPOKaX JaHEI 110 THITY 3K3aMeHAITHOHHBIX
TEeCTOB H MOI'YT OBITh HCIIONB30BAHBEI I IIOATOTOBKH K TOCYIapCTBEHHOMH
HTOroBOH aTTecTanuu B popme OI'D u EI'3.

3)  ®okchopa (https://foxford.rv/) - OHTaifH-TTaTpopma
00pa30oBaTeIRHEIX KYPCOB. 3/1eCh HAXOIATCA MPOOHEIE BAPHAHTE U TeMaTHYecKHe
skcrpecc-TecTel EID m OI'D mo (u3HKe, y4HTelnb IIOIy4aeT OT4eT IO
BBITIOJTHEHHIO KaKI0T0 3aTaHusI H OO Sarw.

4) budmmnotexa MBI
(https://uchebnik.mos.ru/catalogue?subject 1ds=56&types=lesson templates) —
XYIOKeCTBeHHasd JIHTeparypa, Vy4eOHble IIOCOOHA, TeCThl, IIPHIOKEHHS.
HWIUTFOCTPAIIHH, CLIIeHapHH YPOKOB 10 (PH3HKE.

5)  Lecta (https:/lecta.rosuchebnikiu) — JocTyl K 37IeKTPOHHBIM
yueOHHKaM H3 (eepallbHOIO IlepedHs, HHTePAKTHBHEIE CePBHCEHL I YUHTelIed.
Kopnoparusa «PoccHiicKHA YVIeOHHK» MPOBOINT BeOHHAPEI B IIOMOINE I€aroraM
npu noarororke Kk EI'3. OIS u BIIP no du3uke. BeGHHAPHI JOCTYIHBI 110 CCBUIKE
https://rosuchebnik.ru/online-lessons/ (pazgen «puzuka»).

6) bubmmoreka BHIE0YPOKOB IIIKOJIBHOM MIPOTPaMMEI
(https://interneturok.ru/subject/physics/), BEIBEPEHHAs MeTOIHCTaMH H
coorBercrByromais OI'OC OO, — [OCTOAHHO MOIONHAEMas KOLUIEKIIHA

BHIEOYPOKOB IO yueOHBIM IlpeaMeTaM oOmiero o0pa3oBaHHid. Bce MmaTepHaibl
caiita OecIlIaTHEI, CBOOOIHEI OT peKIaMEl H JOCTYIIHEI THOOOMY KelIaroIeMy.

7)  depmepalpHBEI TEHTP HHPOPMAIHOHHO-0OpPA30BaTeIBHEIX PECYPCOB
(OLHOP) (http:/fcior.edu.au/) — 371eKTpOHHEIE y4eOHBIE MOAY/IH. CO3JaHHEIE IIO
TEeMATHYeCKHM 3lIeMEHTaM Y4eOHBIX IpeIMeTOB. OHH IpPeICcTaBIIAIOT COOO0H
3aKOHUeHHBIe HHTePAKTHBHEIE MYIbTHMEeIHA TIPOIYKTHL, HalleTeHHbIe Ha pelleHHne
ompeneneHHoit yueGHoHf 3amaun. OmHAKO T4 HCHOTH30OBAHHA  pecypca
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HeoOXOOMMO 3arpy3surh ¢ IIOpTala M YCTAHOBHTL HA CBOEM JIOKATBHOM
KOMIBIOTEPE CHENHATBHOE IIPOrpaMMHOE o0ecleueHHe — IPOHTPEIBATEND
pecypcos.

8) JI719 MOTrOTOBKH K TOCYIAapPCTBEHHOI HTOTOBOI aTTecTallHH B (hopMe
OI'3 u EI'3 1o u3HKe BO3MOKHO HCIIOIB30BaHHe pecypcor PIIII, caiita CJAM
I'1IA: PENIY EID. OHIIM. a Takke perHoHaIbHOH CHCTEMEBI «PelmeTHTop
OHJIafiH», pa3MelnerHo Ha odunHamteHOM cafite O AOY JITTO «bealIPO»;

9) Kommeknnn BHPTYaIBHEBIX 1ad0PaTOPHEIX pador.
JKCIIePHMEHTANBHBIX 3a1a4 1A YIIYOIeHHOIO H3y4eHHd (H3HKH, a Taike
IIOATOTOBKH K OMHMIIHAZaM [0 M[peaMeTy MOKHO HaHTH Ha cafTax:
hitp://www.virtulab.net/ (o0pazoBarenbHEle HHTEPAKTHBHBEIE PA0OTH O3BOIAIOT
yUaniuMcsl HOPOBOJHTHE BHPTyaldbHBIE SKCIEPHMEHTHI 10 (H3HKe, Kak B
TpPeXMepHOM IIPOCTPaHCTBe, TaK H B JByXMepHoM). https://mediadidaktika.iu/

(pa3memero Gomnee 200 BUPTYATRHBIX Ta00OPaTOPHEIX PadoT, 3KCIePHMeHTaTbHEIX
3aJauy M JeMOHCTpallMil II0 BceM paszfenaM (H3HKH. a TakKe BHpPTYalIbHBIE
SKCIIepHUMeHTAaIbHEIe 33/1aUl 171 OATOTOBKH K OTHMITHAIAM).

Pecypchl A/1s1 OpraHA3aNHH BAPTYAILHBIX J1a00pPATOPHEIX padoT Ho
yuedHOMY mpeaMeTy «PHIHKA»

1. HMHTepakTHBHBIE MoenH yuurensd Banerep @enara w3 [ epmaHum:
https://www.walter-fendt.de/html5/phru/.

2. HMHTepakTHBHEIE 1abopaTopHEIe padoTEL:
http://seninve07.narod.r/004 fiz lab.htm.
3. HHTepaKTHBHEIE MOJIEITH VHHBEPCHTETA Komnopazmo:

htips://phet.colorado.edw/en/simulations/category/physics.

4. BuptyaneHele nabopaTopHele paboTel mo (u3mke:  hitp:/www.all-
fizika.comv/article/index.php?1d_article=110.

5. BuptyameHele nabopaTopHble pafoTel MO (H3uKe ((PH3HTeCKHId
npakTHKyM): http://mediadidaktika.ru/course/mndex.php?categoryid=3.

6. HMHTepakTHBHEIE MOJeTH YyuHTend Bramumupa Bamruaka n3 YexXum:
https://'www.vascak.cz/?page 1d=2355#gp newtonova trubice.

7. BupryaneHas o0pa3zoBarensHas 1adopatopus: hitp:/www.virtulab.net/.

8. IluTepakTHBHEIe Mogenu: hitp://www.falstad.comymathphysics.html.

9. BupryanvHele nadopaTopHEIe padoThl 0T CIIoI'Y:
http://barsic.spbu.rw/www/lab_dhtml/.

10. BupryaneHOe mocemeHne [IEPH: https:/artsandculture.google.cony/
exhibit/a-stroll-through-cerm-s-underground-spaces/zel. SY3sZpJX Jw.

IIporpaMMBsl 1151 MOCTPOEHHS YJIEKTPOCXeM:
1. ElectroM: https://fazanet.ru/programma-electrom.html.
2. Electronics workbench: https:/soft.sibnet.ru/soft/25729-electronic-
workbench-5-12/.
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