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1. HosicHUTENBLHASA 3alIHCKA

Pabouas yuebHas nmporpamma no ¢pusuke 11 10-11 kmaccoB cocraBiieHa B COOTBETCTBHUU C:

- TpeboBanusiMu DeneparbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTENBHOTO CTAaHAAPTAa CPEIHEro
o0miero obpazoBaHusi, YTBEPKICHHOTO MpHKa3oM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoii
®eneparuu (ot 17 mast 2012 r. N 413) (¢ ©3BMEHEHUSIMH U JIOTIOJTHEHUSMH ),

Ha OCHOBE:

- IlpumepHoii OCHOBHOI 00pa3oBaTENLHON MPOTPaMMBbl CpPETHEro OO0IIero oOpa3oBaHUs
(omobpena pemenueM denepabHOTO Y4EOHO-METOUYECKOTO 00BETMHEHHSI TI0 00IIIEMYy 00pa30BaHHUIo,
npoTokoi ot 28.06.2016 r. Ne2/16-3),

C y4ETOM:

[TpumepubIx mporpamMm mo yueOHbIM mpenmeraMm. «@Pusuka» 10-11 kmaccel. CTaHmapTel BTOPOTO
nokosnenus. [Ipoekt. — M.: IIpocsenienue.

- PaGoueit mporpammsl kK ipeaMeTHoON Jinaun yueOHukoB «®dusuka. Knaccuueckuii kype» 10-11
knaccel. M.: [IpocBenieHue.

B cootBerctBun ¢ TpedoBanusimu PI'OC COO wpeasiMu u3ydeHUs Y4eOHOTrO MpeaMeTa
«Duzukay Ha YrIIyOJI€HHOM YPOBHE CPEIHEro 00IIero 00pa3oBaHus SBISIFOTCS:

® OCBOCHHE 3HAHWU O (DYHITAMEHTATBHBIX (PU3MUYECKUX 3aKOHAX W MPUHIUIIAX, JISKAIUX B OCHOBE
COBpEMEHHOW (PU3NYECKOW KapTUHBI MHpa; HawbOoJiee BaXKHBIX OTKPBITHSIX B O0OJACTH (U3HKH,
OKa3aBIIUX OMNpEJCNAIINIee BIUSHUE HA Pa3BUTHE TEXHUKHM M TEXHOJOTMH, METOJaX Hay4qHOTO
MMO3HAHMSI TIPUPO/IBI;

® OBJIQJICHHE YMEHHUSMH MPOBOJIUTH HAOIIOJNCHUS, MJIAHUPOBATH M BBIMOJIHATH IKCIEPUMEHTHI,
BBIIBUTATh TUTIOTE3Bl U CTPOUTH MOJIENH, MPUMEHSATH MOJIyYeHHbIe 3HaHUS 10 (pu3nKe sl 00BICHEHUS
Pa3HOOOpa3HBIX (DU3MYECKUX SIBIIGHUM U CBOWCTB BEIIECTB; MPAKTUUYECKOTO HCIOJIH30BAHUSA
(bu3MYeCKUX 3HAHUI; OIIEHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYUHOM MH(pOpMaLny;

® Da3BUTHE T[O3HABATEIbHBIX HMHTEPECOB, MHTEIICKTYaJbHBIX M TBOPUECKHUX CIIOCOOHOCTEH B
mpolecce MpUoOpeTeHs] 3HaHUN M yMEHUH MO (PU3UKE C HCIOJIB30BAHHUEM PA3TMYHBIX MCTOYHUKOB
nH(OpPMAaIIUY U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH;

e BOCHHTAaHHE YOEKICHHOCTH B BO3MOXKHOCTU MO3HAHUS 3aKOHOB MPUPOJIBI, HCIIOIb30BAHHUS
JTOCTIDKEHHM  (u3Mku Ha Onaro pa3BUTHS  YEJIOBEYECKOM  [MBWIM3ALMU, HEOOXOIUMOCTU
COTPY/ZIHMYECTBA B MPOILIECCE COBMECTHOI'O BBIMTOJIHEHUS 33a4, YBAXKUTEIBHOTO OTHOLIEHUSI K MHEHHIO
OTIMOHEHTA NP O00CYXJICHHH MPOOJEM €CTEeCTBEHHOHAYYHOTO COJIEpAHMsI; TOTOBHOCTH K MOpPaJIbHO-
STUYECKON OIIEHKE MCIOJIb30BaHUSI HAyYHBIX JOCTH)KEHHMM, YyBCTBA OTBETCTBEHHOCTH 3a 3alUTy
OKpY>KaroIlle Cpelibl;

e WCIONB30BaHWE TMPUOOPETCHHBIX 3HAHUN W YMEHUU [UIsl pElIeHUS MPaKTUYECKUX 3ajad
MMOBCETHEBHOM  KU3HM, oOecreueHus Oe30MacHOCTH COOCTBEHHOW JKHM3HHW, PalMOHAJIBLHOTO
MIPUPOIONIOIB30BAHUS U OXPaHbl OKPYKAIOIIEH CpeIbl.

B nporpamMmy BKIIIOUEHO OCHOBHOE COJEp)KaHME Kypca, npexacrasieHHoe B [Ipumepnon OOII
COO. Pacumpenne oobemMa coaep KaHusl OCYIIECTBISETCS MOCPEICTBOM BKIIIOUEHHUS aKTyadbHOTO ISt
JOCTIDKEHUS TUIAHUPYEMBIX PE3YyJlbTaTOB COJIEPXKAHMS, OIpPEAesIIeMOro BBIOPAHHBIM KOMILJIEKTOM
y4eOHUKOB.

PabGouass mporpamma obecrneueHa y4deOHUKAMH, Y4E€OHBIMH TIOCOOHSMH, BKIIOUYCHHBIMUA B
denepanbHBI TIEpeYeHh YICOHUKOB, PEKOMEHAOBAHHBIX MUHHCTEPCTBOM IpocBelieHus Poccuiickoit
@enepanvy K UCIONB30BAHUIO B 00pa30BaTEIbHOM IpoIecce B 0011e00pa30BaTeNbHBIX YUPEKICHUIX.
CtpykTypHpoBaHHEe Y4eOHOrO MaTepuasia U IOCJIEAOBATENBHOCTh €r0 M3YYEHHUS ONpeAessieTcs I0
yueOnnkam ['.S.Msakumes, b.b.byxosue, H.H.Corckuii/B.M.Yapyrun. ®usuka 10 m 11 xmaccer
(«Kmaccuueckuit Kypc, yriyOleHHbIH ypOBEHb), n3aaTeabcTBo «IIpocBemenuey.

[Iporpamma pa3paboTaHa ¢ y4eTOM aKTyallbHBIX 3a/ay BOCIMTaHHUSA, OOy4e€HHUS U Pa3BUTUA
obyuaromuxcs, omnpenensembix OOIT COO; Bo3pacTHBIMH OCOOECHHOCTSIMHM YYAIIUXCS U



OPHCHTHUPOBAaHA Ha JIOCTWKCHHWE HApsAy C NPEIMETHBIMH, JMYHOCTHBIX M METalpeIMETHBIX
pe3yIbTaTOB.

[IporpammMa peanmsyercs B paMKax NpeaMeTHOH obnactu «EctecTBeHHbIE HayKu». Y4eOHBIM
wiaaoM OOIT COO ompeneneHo cienyroliee pacipeaesieHue 4acoB 1Mo ToAaM 00yIeHUS:

10 xmacc — 175 y4eOHBIX 4acoB B rojI, 5 y4eOHBIX Yaca B HEJIETIO;

11 knacc — 170 yueOHbIX "yaca B roji, 5 y4eOHBIX yaca B HEJEIIO.

®dopMbI OpraHu3anuy 00yueHHs: WHANBHIyalbHAs, TPYIIIOBasi, ppOHTAIBHAS.

2. JII/I‘!HOCTHLIC, METallpeAMETHLBIC U IIPEAMETHDBIC PE3YJIbTAaThl 0CBOCHUS IIPEAMETA «Puzukar»

Pabouas mnporpamma oOecneunBaeT (OpMHUpPOBaHHE JIMYHOCTHBIX, METANPEJAMETHBIX U
MPEAMETHBIX PE3YJIbTATOB.

2.1. JInyHOCTHBIE Pe3yJIbTATHI OCBOEHHUS NMPOrpamMMbl MO npeaMeTy «®H3HKa» BKIIOYAIOT
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIUXCS K CAMOPA3BUTUIO M JMYHOCTHOMY CaMOOIIPENIEICHUIO,
c(OPMHPOBAHHOCTH WX MOTHBAIIMU K OOYYCHHIO M IIE€JICHANIPABICHHON TT03HABATEIILHON JIEITEIFHOCTH,
CUCTEMBI 3HAYMMBbIX COLIMAJIBHBIX U MEKIMYHOCTHBIX OTHOIICHUH, [ICHHOCTHO-CMBICIOBBIX YCTaHOBOK,
OTPaXKAIOIMX JIMYHOCTHBIE M TPaXJAAHCKUE IIO3ULIMM B JEITEIBHOCTH, AHTUKOPPYINLIMOHHOE
MHUPOBO33pEHUE, MPABOCO3HAHUE, IKOJOTHUYECKYIO KYJIbTYPY, CHOCOOHOCTh CTaBUTh LIEIM U CTPOUTH
KU3HEHHBIE IUIaHbI, CIIOCOOHOCTh K OCO3HAHHUIO POCCUMCKOM TPakJaHCKOH WIEHTUYHOCTH B
IIOJINKYJIBTYPHOM COLIUYME.

JInuHOCTHBIE pe3ysbTaThl B cdepe OTHOIIEHUH ofyyaroumxcs K ce0e, K CBOEMY 3/I0pPOBBIO, K
IIO3HAHUIO ceOs:

— OpHueHTalusi Oo0y4aroIlUXcs Ha JOCTH)KEHHE JIMYHOTO CYUACThsl, peau3allii0 MO3UTHBHBIX
KU3HEHHBIX MEPCIEKTUB, HMHUIIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K JINYHOCTHOMY
CaMOOIIPEICIIEHUI0, CIIOCOOHOCTh CTABUTD LEJIN M CTPOUTD KU3HEHHBIE TUIAHBI;

— TOTOBHOCTh U CHOCOOHOCTb OOECHeuuTh cebe MW CBOMM OJU3KUM JIOCTOHHYIO JKHU3Hb B
IIPOLIECCE CAMOCTOATENBHON, TBOPYECKOW U OTBETCTBEHHOM JIEATENBHOCTH;

— TOTOBHOCTh M CHOCOOHOCTH OOyYaroIIMXCS K OTCTaWBAHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTb M CHOCOOHOCTh BBIPAOATHIBATE COOCTBEHHYIO MO3UIMIO T10
OTHOIIECHHUIO K O0IIECTBEHHO-TIOJIUTUYECKUM COOBITHUSM MPOILIOr0 U HACTOSLIET0 HA OCHOBE OCO3HAHUS
U OCMBICJIEHUS] UCTOPUH, TyXOBHBIX LIEHHOCTEN U JOCTHKEHUI HAIIEW CTPaHBbI;

— TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMXCS K CaMOpPa3BUTHIO W CaMOBOCHUTaHHUIO B
COOTBETCTBHH C OOLIEUEIOBEUECKUMH IIECHHOCTSAMH M HJeallaMH IPaX1aHCKOTo 001ecTBa, HOTPEOHOCTh
B (hM3MUECKOM CAMOCOBEPILICHCTBOBAHNUH, 3aHATUSAX CIIOPTUBHO-03/10POBUTENIBHOMN JAESITETbHOCTHIO;

— NPUHATHE M pean3alus IEHHOCTEeH 30pOoBOro M Oe30macHoOro o0pasa >KM3HH, OepekHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (U3UYECKOMY U IICHXOJIOTHUYECKOMY
310POBBIO;

— HEMpUATHE BPEIHBIX MPUBbIUEK: KYPEHHUsI, YIOTPEOICHHS aJIKOT0JIsl, HAPKOTHUKOB.

JInuHOCTHBIE pe3ynbTaThl B chepe oTHouleHU obydaromuxcs Kk Poccun kak k Poxune
(OteuectBYy):

— poccuiickas HIEHTHYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCHUMCKOW HIEHTUYHOCTH B
MOJUKYJIBTYPHOM COIIMYME, YyBCTBO MPUYACTHOCTH K UCTOPHUKO-KYJIBTYPHON OOIIHOCTH POCCHICKOTO
Hapoza U cynpbe Poccun, maTpuoTusM, TOTOBHOCTB K CITyKEHHIO OTE4ecTBY, €ro 3aluTe;

— YBa)XXCHHME K CBOEMY HApOAY, YyBCTBO OTBETCTBEHHOCTH Iiepen PomuHol, ropmoctu 3a cBOU
Kpail, cBoro PoauHy, mpouuioe M HACTOAIEe MHOTOHAMOHAIBHOTO Hapoaa Poccuu, yBakeHue K
roCyJapCTBEeHHBIM CUMBOJIaM (Tep0, ¢uiar, THMH);

— (hopMupoBaHHE YBaXKEHMsI K PYCCKOMY SI3bIKY KaK IOCyJapCTBEHHOMY s3bIKy Poccuiickoit
@denepanuy, SBISAIOMIEMYCS OCHOBOM  POCCHICKOW  HAGHTHYHOCTH M TJIaBHBIM  (PakTOpOM
HAIMOHAJILHOTO CaMOOIIPENIEIICHMS;




— BOCIIUTAHHE YBaXECHHS K KYJIbTYpe, S3bIKaM, TPAAULUSIM U 00bIYasiM HapOI0B, IPOKUBAIOIINX
B Pocculickoit @enepanuu.

JIn4HOCTHBIE Pe3yabTaThl B chepe OTHOMIEHUH 00YyYaloIMUXCs K 3aKOHY, TOCYIapCTBY U K
IPa)/1aHCKOMY OOIIECTBY:

— TPaXIAHCTBEHHOCTb, TPAXKIAHCKAsl TMO3UIUS AKTUBHOTO M OTBETCTBEHHOTO YJieHA
POCCHIICKOTO 00IIEeCTBa, OCO3HAIOUIETO CBOM KOHCTHTYIIMOHHBIE MPaBa U OOS3aHHOCTH, YBA)KAIOLIETO
3aKOH M MIPaBOINOPSAIOK, OCO3HAHHO MPUHUMAIOIIETO0  TPaJUIMOHHBIE  HAIMOHAJbHBIE U
o0IIeYeNIOBeYeCKEe T'YMaHHCTUYECKHE M JEMOKPATUYECKHE IIEHHOCTH, TOTOBOTO K YYacTHIO B
OOIIECTBEHHOH JKU3HH,

— MpHU3HAHHE HEOTUYXKAAEMOCTH OCHOBHBIX IpaB U CBOOO] YelOBEKa, KOTOPbIE MPHUHAIIEKAT
KaKJOMY OT POXIECHHSI, TOTOBHOCTh K OCYILECTBJICHHIO COOCTBEHHBIX MpaB U CBOOOJ 0e3 HapyleHus
mpaB W CBOOOJ JIPYrHX JHI, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIC MpaBa W CBOOOIBI HYEJIOBEKA H
rpaXJIaHWHA COTJacHO OOUIEHPU3HAHHBIM TMPUHLUIIAM U HOpMaM MEXKIYHApOIHOTO TpaBa U B
cootBercTBuM ¢ Koncturynuen Poccniickoit denepanuu, npaBoBas U NOJUTUYECKAs IPAMOTHOCTB;

— MUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U OOIIECTBEHHOI
NPAaKTUKH, OCHOBAHHOE HAa JMAJOre KYJIbTYp, a TAKXKe Pa3IMuHBIX (OpM OOIIECTBEHHOTO CO3HAHUS,
OCO3HaHHE CBOETO MECTa B MOJUKYJIbTYPHOM MHUPE;

— UWHTEPUOpHU3AIMSA I[IEHHOCTEH JAEMOKPATHH U COIMAIBHOW COJIUJIAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PETYJIMPOBAHUIO OTHOIICHUH B TPYIINE WIH COLIMATLHON OpraHu3aluy;

— TOTOBHOCTh OOYYalOlIMXCA K KOHCTPYKTMBHOMY YYacTHIO B TNPHUHITHU PEIICHHH,
3aTparvBalIIMX WX TMpaBa M HUHTEPEChl, B TOM 4YHCIE B pa3IU4YHBIX (opmax o0OIIECTBEHHOM
caMOOpraHu3aluy, CaMOYIIPaBICHUsI, OOIIECTBEHHO 3HAYUMOM JEATEIbHOCTH;

— MPUBEPKEHHOCTH UM WHTEPHAIIMOHAIN3MA, APY>KObI, paBEHCTBA, B3aUMOIIOMOIIIA HAPOJIOB;
BOCIIUTAHUE YBAXUTEJIBHOTO OTHOIICHUS K HalMOHAJIHLHOMY JOCTOMHCTBY JIIOJICH, WX YYyBCTBaM,
PENUTHO3HBIM YOCKICHUSM;

— TOTOBHOCTh OOYyYaroOLIUXCsl TMPOTUBOCTOSITH WJEOJOTUU JKCTPEMH3Ma, HalMOHAIU3MA,
KceHo(hoOUr; KOpPYIMIUU; AUCKPUMUHAIIUY 10 COIIMAbHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHATHHBIM
MPU3HAKAM U APYTUM HETaTUBHBIM COIMATLHBIM SIBICHUSIM.

JIMYHOCTHBIE Pe3yNbTaThl B chepe OTHOMICHUH 00YJYAIOIIUXCS C OKPYKAIOUTUMHU JIFOJIbMU:

— HPABCTBEHHOE CO3HAHME M IOBE/IEHHWE HAa OCHOBE YCBOEHHUS OOIEYEIOBEYECKHX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS W TMOBEJCHHS B MOJUKYIbTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
TUAJor C JPYrUMHU JIIOJBMH, JOCTUTaTh B HEM B3aUMOINOHHMMAHHS, HAXOJWUTh OOIIME WEeId |
COTPYAHMYATD JJISl X TOCTHKEHUS;

— NPUHATHE TYMaHUCTUYECKUX LIEHHOCTEHM, OCO3HAHHOE, YBa)XKUTEIbHOE U J00pOKenaTesIbHOe
OTHOIIIEHUE K JPYrOMY YEJIOBEKY, €F0 MHEHUIO, MUPOBO33PEHUIO;

— CIOCOOHOCTH K COTIEPEKUBAHUIO U (POPMHUPOBAHNE TIO3UTUBHOTO OTHOIIEHUS K JIFO/ISIM, B TOM
qHClie K JIMIaM C OTPaHNYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbsI M HHBAJIUAM; OEpEKHOE, OTBETCTBEHHOE
Y KOMIIETEHTHOE OTHOIIIEHHE K (PU3MUECKOMY U MCUXOJOTHYECKOMY 3/I0POBBIO APYTUX JIOAEH, yMEeHue
OKa3bIBATh MEPBYIO TOMOIIIb;

— (dopmupoBaHHE BBIPAKEHHONW B TIOBEJCHWHW HPABCTBCHHOW TMIO3WIIMH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATENbHOMY BBIOOpY 00pa, HPAaBCTBEHHOTO CO3HAHHUS M TOBEACHUS Ha OCHOBE
YCBOEHHUSI OOIIEUYEIOBEYECKUX IIEHHOCTEH M HPABCTBEHHBIX YYBCTB (U€CTH, JOJTra, CIPaBEIJIMBOCTH,
MUJIOCEPIUS U APYKETIOOHS);

— pa3BUTHE KOMIIETEHLUUW COTPYJHUYECTBA CO CBEPCTHUKAMH, JETbMH MIIQJIIErO BO3PACTa,
B3POCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO IMOJIE3HOU, y4eOHO-HCCIeI0BATEIHCKON, POEKTHOW U
JIPYrUX BUAAX JI€ATEIbHOCTH.

JInuHOCTHBIE pe3yabTaThl B chepe OTHOMICHUH 00YYaromMXCcs K OKPY)KAIOUIEMy MUDPY, KUBOUI
IPUPOJIE, XYI0KECTBEHHON KYIbTYpE:

— MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAayKH, 3HAUYMMOCTHU
HayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BJIAJICHUE JOCTOBEpHOW HH(pOpmammend o
MEPEIOBBIX JIOCTHIKEHUSAX M OTKPBITHSX MHUPOBOM M OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HaHUSIX 00 yCTpoicTBE MHUpa U OOIIECTBA;
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— FOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CAMOOOPa30BaHUIO, HA TPOTHKCHUHN
BCEH JKU3HU; CO3HATEIHHOE OTHOIIECHUE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIICHTHOU
npodeccnoHanbHOM U 0OLIECTBEHHON ACSITENbHOCTH;

— JKOJIOTHYEcKasl KyJlbTypa, OepekHOe OTHOILIEHUS K POJIHOI 3emiie, MPUPOJAHBIM OOraTcTBam
Poccun u Mupa; mNOHMMaHHE BIMSHHUS COLMATBLHO-3KOHOMHYECKUX IPOILECCOB HA COCTOSHHE
MPUPOJTHON M COIMAIILHOM Cpe/bl, OTBETCTBEHHOCTh 332 COCTOSHUE MPUPOTHBIX PECYpCOB; YMEHHUS U
HABBIKM Pa3yMHOTO MPHUPOAOINOIB30BaHUS, HETEPIUMOE OTHOUICHUE K ACHCTBUSIM, MPUHOCSIIUM BpEJ
9KOJIOTHH;, TPUOOPETEHUE OIBITA SKOJIOT0-HATIPABICHHOU JeATEIILHOCTH;

— ACTETUYECKOE OTHOLIECHUS K MUPY, TOTOBHOCTb K 3CTETUYECKOMY 00YCTPONUCTBY COOCTBEHHOTO
ObITa.

JIM4HOCTHBIE pe3ynbTaThl B cdepe OTHOUIEHUN O0YYaromMXcs K CEeMbEe M POJUTENSM, B TOM
YUCJIe NOATOTOBKA K CEMEHHOW KU3HU:

— OTBETCTBEHHOE OTHOIIEHHE K CO3/IaHUIO0 CEMbHU Ha OCHOBE OCO3HAHHOTO MPUHSATUS [IEHHOCTEH
CEMCHHOM KU3HHU,

— TOJIOKHUTETBHBIA 00pa3 CeMbH, POAUTEILCTBA (OTIIOBCTBA U MATEPUHCTBA), HHTEPUOPU3ALIHS
TPaJULIMOHHBIX CEMENHBIX IEHHOCTEM.

JIM4HOCTHBIC Pe3yibTaThl B cdepe OTHOIICHUS OOYYaromMXcs K TPYAY, B cdhepe coluaibHo-
YKOHOMHYECKUX OTHOIICHUH:

— YBa)keHHUE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3allIUTE CBOEH COOCTBEHHOCTH,

— OCO3HAHHBIN BEIOOp Oymymei mpodeccuu Kak MyTh U CIIOCO0 pean3aiii COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

— TOTOBHOCTh OOYyYalOLIUXCsl K TPYAOBOM MNPOPECCHOHANBHONW MACSITENBHOCTH KaK K
BO3MOYXHOCTH Y4YacCTHUSl B PELICHUH JHYHBIX, OOLIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIIECHAIMOHATBHBIX
po0em;

— TOTPEOHOCTh TPYAHUTHCS, YBAXKEHHE K TPYAY U JIOASIM TpPyAa, TPYAOBBIM IOCTHKECHHSIM,
100pPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIIEHNE K PA3HBIM BUJIaM TPYIOBOU JIEATETLHOCTH;

— TOTOBHOCTh K CaMOOOCITYXHBaHHUIO, BKJIIOYas OOy4eHHE U BBINIOJHEHHUE JIOMAIIIHUX
00s13aHHOCTEH.

JIndHOCTHBIE pe3ynbTaThl B cdepe (U3NYECKOro, TMCHXOJOTUYECKOT0, COIUAIBLHOTO U
aKaJIeMUYECKOro OJaronoayyusi 00yJaroumxcs:

— (huznueckoe, IMOIMOHAEHO-TICUXOJIOTHYECKOE, COLIMATbHOE OIaronoiaydyre o0yJyaronuxcs B
KU3HH 00pa30oBaTeIbHON OpraHu3aliM, ONIYIIEHHWE JeThbMU OE€30MAaCHOCTH U TCHUXOJIOTHYECKOTO
KoM$popTa, HHPOPMALTMOHHONW OE30MaCHOCTH.

2.2. MeTanpeMeTHbIe pPe3yJbTAaThl BKIIOYAIOT OCBOCHHBIE 00YYAIOUMMHCA MEKIPEIMETHBIE
MOHATHS M YHUBEpCaJbHbIE yueOHbIEe NEHCTBUS (pPETyIsATUBHBIE, I03HABATEIbHbIE, KOMMYHUKATUBHBIE),
CIOCOOHOCTh MX MCIIOJIb30BaHMS B MO3HABATEIILHOW M COIMAIbHON MPAKTHUKE, CAMOCTOATEIBHOCTh B
IUTAHUPOBAHUM U OCYIIECTBICHUHN y4e€OHON NeSTEIbHOCTH U OpraHU3alui y4eOHOro COTPYAHUYECTBA C
NearoraMd M CBEPCTHUKAMH, CIOCOOHOCTh K IIOCTPOEHHUIO WHAMBHUIYAIbHOH 00pa3zoBaTeabHOMN
TPaeKTOpPUH, BJIaJieHUE HaBbIKAMU  Yy4eOHO-HCCIIEIOBATENbCKOM, MPOEKTHOM U COLMAJIbHOM
JESATEBHOCTH.

MetanpeameTHble pe3ynbTaThl OCBOSHMS MPOrpaMMbl MO npeameTy «Du3ukay» MpecTaBieHb
TpeMs TpyIamMHu YHUBEpCaJIbHBIX yueOHbIX neiicteuit (YVY ).

PerynatuBHble YHUBEpCAIbHbIC yUeOHbIE IeHCTBUS

BobinyckHUK HAy4UTCS:

— CaMOCTOATEIBHO ONPEAEIATh LIENH, 331aBaTh MapaMETPbl U KPUTEPUH, 10 KOTOPHIM MOKHO
OIPEICNINTD, YTO LIEeJIb JIOCTUTHYTA;

— OLIEHUBATh BO3MOYKHBIE MOCJIEICTBUS JOCTH)KEHUS TIOCTABICHHOMN 1IEJIN B JESATEIBHOCTH,
COOCTBEHHOM KM3HU U KU3HHU OKPY>KAIOLIHX JIIOJICH, OCHOBBIBAsICh HA COOOPAXKEHUAX ITUKU U MOpaly;

— cTaBUTh U (hOopMyIHpPOBaTH COOCTBEHHBIE 33aJlaull B 00Pa30BATEIbHOU ACITETLHOCTA U
KU3HEHHBIX CUTYaLUsX;




— OIIEHUBATh PECYPCHI, B TOM YHCJIC BPeMs U IPYrUe HeMaTepualbHbIC PECYPChl, HEOOXO0IMMBIC
JUTSL IOCTUYKEHUS TTOCTaBICHHOM LICJIH;

— BBIOMpATh NyTh JOCTMXKCHHS II€JIM, IUIAHUPOBATh pPEIICHHE IIOCTABJICHHBIX 3ajad,
ONITUMHU3HPYSI MaTePHAIIbHBIC U HEMaTepUaTbHbBIC 3aTPATHI;

— OpraHu3oBbIBaTh d3(()EKTUBHBI TOUCK PECypcoOB, HEOOXOMUMBIX JUIS  JOCTHIKEHHS
IIOCTaBJICHHOM IICIIH;

— COIOCTABIIATH MOJYYCHHBIA PE3y/IbTaT ACATCILHOCTH C IIOCTABICHHOM 3apaHee IeIIbIO.

[To3HaBaTebHBIC YHUBEPCATbHBIC YUCOHbBIC ACHCTBUS

BBINYyCKHUK HAYYHTCS:

— WCKaTh W HAXOJUTH OOOOIICHHBIE CHOCOOBI PEIICHHS 3a7]a4, B TOM YHCIE, OCYIICCTBISATH
pa3BepHYTHIH MHPOPMAIMOHHBIN TOUCK U CTABUTHh Ha €r0 OCHOBE HOBBIC (yueOHBIC U ITO3HABATEILHBIC)
3a/1a4u;

— KPUTHYECKH OLICHUBATh U HHTEPIIPETHPOBATh HHPOPMALIMIO C Pa3HBIX MO3MIIMMA, PacO3HABATh
1 (PUKCHPOBATH MMPOTUBOPEUYUS B MHPOPMAITUOHHBIX HCTOUYHUKAX;

— HCIOJNB30BaTh pPa3jIMYHbIC MOJICIBHO-CXEMAaTHYECKHE CPEACTBA JUIS  MPEACTaBICHUS
CYIISCTBCHHBIX CBSI3¢H M OTHOIICHWH, a TaKKe MPOTHBOPECUWM, BBISIBICHHBIX B HH(POPMAIMOHHBIX
HCTOYHMKAX;

— HaxOJUTh W TPUBOAWTH KPUTHYECKHE APTYMEHTHI B OTHOIICHUHM ICHCTBHH U CYXKICHUI
JPYroro; CHOKOWHO U pa3yMHO OTHOCUTHCS K KPUTHUECKUM 3aMEUYaHUSM B OTHOIICHHH COOCTBEHHOTO
CYXJICHHSI, pACCMAaTPUBATh UX KaK PECypc COOCTBEHHOT'O Pa3BUTHS;

— BBIXOJIUTH 32 paMKH YyYeOHOrOo TpeIMeTa W OCYIISCTBIIATH IICJICHAIIPABICHHBIN ITOUCK
BO3MOXXHOCTEH JIJIsl IUPOKOTO MTEPEHOCA CPEACTB M CITIOCOOOB JICHCTBUS;

— BBICTpaMBaTh WHIUBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YYUTHIBAs OTPAHUYCHUS CO
CTOPOHBI JIPYTMX YYaCTHUKOB U PECYPCHBIC OTPAaHUICHHS,

— MEHSITh U YIePKUBATh Pa3HbIe MO3UIIMU B TIO3HABATENbHOM IeATEIHHOCTH.

KoMMYHHKATHBHBIC YHHBEPCAIbHbBIC YIeOHbIC JICHCTBUS

BrInycKHHUK HAy4IHUTCS:

— OCYIIIECTBJIATH JICJIOBYI0O KOMMYHHKAITUIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH (KaK
BHYTpHU 00pa30BaTeNbHON OpraHU3alliy, TaK U 3a ee MpeaesiaMu), MoAOUpaTh MapTHEPOB IS J1eJI0BOM
KOMMYHHKAITUU HCXOJIS1 K3 COOOpaKCHUI Pe3yIbTAaTHBHOCTH B3aUMOJICHCTBHS, & HE JIMYHBIX CUMITATHIA,

— MIPH OCYILECTBICHUH TPYIIOBOM pabOTHI OBITh KaK PYyKOBOJUTENIEM, TaK U YICHOM KOMaHbI B
pa3HBIX PoJIsX (TeHepaTop HJIeH, KPUTHK, UCTIOTHUTEIb, BHICTYIIAFOIIHMA, SKCIIEPT U T.J1.);

— KOOPJIMHUPOBATh ¥ BHIMOJHATH pPAOOTy B YCIOBHSX pEATbHOrO, BHUPTYaJbHOTO |
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

— pa3BEpHYTO, JIOTUYHO W TOYHO M3JIaraTh CBOIO TOUKY 3PEHHsS C UCIOIB30BAaHUEM aJIeKBATHBIX
(YCTHBIX ¥ TUCHMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

— pacmo3HaBaTh KOH(MJIMKTOTEHHBIC CUTYAallMH M MPEJOTBpAIIaTh KOHPIUKTHI IO UX aKTUBHOM
(a3pl, BEICTPAUBAThH JCJIOBYIO M 00pa30BaTEIbHYI0O KOMMYHHKAITUIO, N30erast IMIHOCTHBIX OICHOYHBIX
CYKIECHUH.

2.3. IlnanupyeMmble mpeIMeTHbIe Ppe3yJbTAThl OCBOEHHSI NPOrpaMMbl 10 HpeAMeTYy
«Du3uKa»

B pesynbrate wusyueHus yueOHoro mnpenmera «@Pu3MKa» HAa YPOBHE CpeIHEro oOIIero
o0Opa3zoBaHMUS:

BbinmycKHUK Ha yriiy0JIeCHHOM yPOBHE HAYYUTCH:

—  OOBSACHATh W aHAJU3UPOBATH POJIb M MecTO (u3uKu B (POPMUPOBAHWU COBPEMEHHOMN
Hay4YHOU KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKA M TEXHOJIOTMM, B IIPAKTUYECKOU
JIESITEILHOCTH JIFO/ICH;

—  XapaKTepH30BaTh B3aUMOCBS3b MEKIY (PU3UKON U APYTUMH €CTECTBEHHBIMU HayKaMU;

—  XapakTepu30BaThb CUCTEMHYIO CBSI3b MEXAY OCHOBOIIOJIATAIOIIMMH HAyYHBIMU MOHATUSAMMU:
IIPOCTPAHCTBO, BPEMs, MaTepus (BEIIECTBO, MOJIE), ABUKEHHUE, CUIIA, JHEPTHUS;



— TIOHUMaTh W OOBSICHATH LEIOCTHOCTh (DU3UYECKOW TEOpHUH, pPa3IndaTh TPaHUIIBl e
MPUMEHUMOCTH B MECTO B PSAY APYTUX (PU3UUECKUX TCOPUI;

—  BJIQJETh MPUEMAMHU IMOCTPOCHUS TEOPETUUCCKUX JIOKA3aTEIILCTB, a TAKXKE MPOTHO3UPOBAHUS
O0COOCHHOCTEH MpOTeKaHUs (PU3MUECKUX SBICHUHN M MPOIECCOB HA OCHOBE TOTYYCHHBIX TCOPETHUECKUX
BBIBOJIOB U JIOKA3aTEIIbCTB;

—  CaMOCTOSITENIbHO KOHCTPYHPOBaTh JKCIIEPUMEHTAIBHBIC YCTAaHOBKH JUISl  IPOBEPKHU
BBIJIBUHYTBIX TUTIOTE3, PACCUUTHIBATH A0COIIOTHYIO M OTHOCHTEIBHYIO IOTPEITHOCTH;

—  CaMOCTOSTENILHO IUIAHUPOBAThH U MMPOBOIUTH (PH3UIECCKHE IKCIISPHUMEHTHI;

—  pemiath MPaKTHKO-OPHCHTUPOBAHHBIC KAUECTBCHHBIC M pacueTHhIC (PU3UYECKUE 3a7adudl C
OMOpOH KaK Ha W3BECTHbIC (PU3MYCCKUE 3aKOHBI, 3aKOHOMEPHOCTH W MOJEIH, TaK U HA TEKCTHI C
M30BITOYHON HH(pOpMaInei;

—  OOBSACHATH TPaHUIBl TMPUMCHCHHSI H3YYCHHBIX (PU3NYSCKUX MOJCIEH TpU pElIeHUU
(U3NYECKUX U MEXKITPEIMETHBIX 3a71ay;

— BBABUTATh THUNOTE3bl HAa  OCHOBE 3HAHUS  OCHOBOIOJATAIINUX  (DU3HUCCKHUX
3aKOHOMEPHOCTEH ¥ 3aKOHOB;

—  XapaKTepu30oBaTh  TJOOANbHBIE  TPOOJEMBI,  CTOSANIUE  TEped  YeIOBEUYECTBOM:
HEPIreTUYECKUE, CHIPhEBBIC, SKOJIOTHYECKHE, U POJIb PU3UKHU B PEIICHUH YTUX MTPOOIIEM;

—  OOBSACHATH TNPUHIUIBI PAOOTHl W XaPaKTEPUCTHKH HW3YYCHHBIX MAIUH, TPUOOPOB U
TEXHUYCCKHX YCTPOWCTB;

—  OOBSCHATH YCIIOBUSI MPUMEHEHUS (PU3UYECKUX MOJEJICH MpU pelieHuU GU3NYSCKHUX 3aad,
HAXOJIUTh aJICKBATHYIO TPEIIOKECHHON 3anave (U3NYECKYI0 MOJIEib, pa3peliaTth MpodiieMy Kak Ha
OCHOBE UMCIOIIMXCS 3HAHUH, TaK U MTPH TOMOIITA METO/I0B OIICHKH.

BbInyCKHHK Ha yrjIy0JI€HHOM YPOBHE MOJIYYHT BO3MOKHOCTb HAYUNTHCS:

—  Nposepsimb IKCHePUMEHMATbHBIMU CPEOCMEAMU 8bI0GUHYIMbLE 2UNOMESbL, (POPMYIUPYS Yeilb
UCCe006aHUsL, HA OCHOB8E 3HAHUS OCHOBONONALAIOWUX PUUYECKUX 3AKOHOMEPHOCHEN U 3AKOHO8;

—  Onuckleamv U AHATUSUPOBAMb NOIVUEHHYIO 8 pe3yibmame NpPOBEeOCHHbIX (YUIUYECKUX
IKCHepuUMeHmos ungopmayuro, onpeoenams ee 00CmMo8ePHOCb,

—  NOHUMAamb U OOBACHAMb CUCMEMHYIO CB513b MENHCOY OCHOBONONALAIOWUMU HAYYHbIMU
NOHAMUAMU: NPOCMPAHCMBO, 8PEMsl, Mamepus (8ewecmeo, noje), O8UNCeHuUe, CULA, IHePIUs;

—  pewiamv 9KCHEPUMEHMANbHbIE, KAYECMBEHHbIE U KOIUYECMEEHHbIe 3A0ayU OIUMNUAOHO20
VDOBHSL CIONHCHOCTU, UCNOIb3YA uU3UYecKUe 3aKOHbl, d MaKice YPasHeHus, cesasvléarouue usuieckue
BENUYUHDL;

—  QHATU3UPOBAMb CPAHUYLI NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb BCeoouuil
xapakmep GyHOAMEHMATbHBIX 3AKOHO8 U 02PAHUYEHHOCHb UCNOIb306AHUSL YACTIHBIX 3AKOHO8,

—  opmyruposame U pewams HO8ble 3a0ayl, BO3HUKAOWUE 8 X00e YuebOHO-
UCC1e0068amenbCKoll U NPOEKMHOL 0esimelbHOCMU,

—  ycosepuieHcmeosams  NpuboOpvl U Memoobl  UCCIe008AHUSL 6  COOMBEMCMBUU  C
nocmasnenHou 3aoayel,

—  UCNONb3068aMb MEmMoObl MAMEMAMU4ecKko20 MOOeIUpOBAHUs, 8 MOM YUCie Npocmeluiue
cmamucmuyeckue Memoovl 015 00pabomKu pe3yibmamos IKCnepumenma.

3. Coaep:xaHue mporpamMmsl yueOHOro npeamera « Duznka»

KypcuBoMm 0003HaueHbl AWJAKTHUECKUE E€AMHHUIBI, COOTBETCTBYIOIIME OJIOKY Ppe3yJIbTaToOB
«BBIITYCKHUK MTOIYYUT BO3MOKHOCTb HAYYUTHCS».

Pu3NKa H eCTeCTBEHHO-HAYYHBIN MeTOA NO3HAHUSA NPUPOALI

Odusuka — ¢pyHAaMeHTalbHas Hayka o npupoze. Hayunslit MeTos no3Hanust Mupa. BzauMocBs3b
MEXTy (PU3UKOM U JPYrUMH €CTECTBEHHBIMH HayKaMu. MeTo/bl Hay4yHOIO MCCIEeJOBaHUS (PU3MUECKUX
apneHuid. [lorpenHocTy u3MepeHuit GU3NUecKuX BeNIWYMH. MoJeIMpoBaHKE SIBICHUH M IPOIECCOB
MPUPOJIBI. 3aKOHOMEPHOCTh U CIIY9alHOCTh. | paHUIIBI MPUMEHUMOCTH (DPU3UYECKOTO 3aKOHA.



duznyeckue TEOPUN U MPUHIUI COOTBETCTBUS. Poib u MecTo Gu3uKu B OPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MUpa, B IPAKTUYECKON AESITEIbHOCTH JIOAEH. Dusuxa u Kyiemypa.

Mexanuka

[IpenMer ®  3ajauM  KJIACCMYECKOM  MeXaHUKH. KunHemaTndeckue  XapaKTEpUCTHUKU
MEXaHUYECKOI0 IBWKECHHs. MoJenu Tes U IBUKEHHUM. PaBHOYCKOpEHHOE NPSAMOIIMHEMHOE JIBUKECHHUE,
CBOOOJHOE MaJieHUE. ABMKEHHE Teja, OPOLIEHHOro IOJ YIJIOM K TOpU30HTY. JIBH)KEHHE TOYKH IO
OKpPYXHOCTH. [locmynamenvHoe u spawjamenvHoe 08udiceHue meepoo2o meid.

BszaumopeiictBue Ten. [lpunuun cynepno3unuu cuil. MHepiuanbHas cucteMa oTcyeTa. 3aKOHbI
Mexanuku Heiotona. 3akonsl Becemupnoro tarorenus, ['yka, cyxoro Tpenus. JBrmkeHne HeOECHBIX Tell
U MX UCKYCCTBEHHBIX CITyTHUKOB. f61enus, nabniooaemvie 8 HeUHePYUATbHBIX CUCEMax omcyema.

Wmnynbe cuibl. 3aKOH U3MEHEHHS U COXpPaHEHUsl uMIyibca. PaboTa cuiibl. 3aKOH U3MEHEHUS U
COXPAHEHHUs SHEPTUH.

PaBHOBecue MaTepHanbHOM TOYKHM M TBEPIAOTO Tea. YCIOBUS PABHOBECUS TBEPAOIO TEja B
MHEPLHAIBHON cucTeMe oTcueTa. MOMEHT cuilbl. PaBHOBECHE JKUIKOCTH U ras3a. J[BUykeHue »KuaKocTen
U Ta30B. 3aKOH COXpaHeHus IHep2uU 8 OUHAMUKE HCUOKOCMU U 2A3d.

MexaHnuueckue KojieOaHus M BOJIHBL. AMIUIMTYJa, IEpPUOA, YacToTa, ¢asza KojebaHui.
[IpeBpamenus SHEprUN PHU KOJIEOAHUSIX. BoiHyorcoenHble KoIeOaHus, pe3oHaHc.

[lonepeunsle U MPOAOJBHBIE BOJHBI. DHEprus BONHbL. MHTepdepeHuus um audpakuus BOJH.
3BYKOBBIEC BOJIHBI.

MougexkyasipHasi GU3MKa M TEPMOJAMHAMHMKA

[Ipeamer u 3agaun MonekynspHo-kuHetrnaeckoit Teopun (MKT) u TepmonHaMuxm.

DxcrniepuMeHTanbHbie JokaszarenbctBa MKT. AGcomoTHas Temmeparypa Kak Mepa CpenHein
KMHETHYECKON 3HEPruM TEIIOBOTO ABMKEHUS 4acTHI] BemiecTBa. Mojenb uaeanbHoro rasa. JlaBienue
raza. CBsi3b MEXIYy [IaBJICHHEM W CpeIHEH KUHETUYECKOW JHEprued MOCTYNaTeIbHOTO TEIJIOBOTO
JBUKEHUS MOJIEKYJ UJI€aJIbHOTO Tra3a.

Mogens wuaeasbHOTO Tra3a B TEPMOJWHAMUKE: ypaBHeHHE MenaeneeBa—Knanelpona,
BBIpa)KEHHE Il BHYTpEeHHEH 3Hepruu. 3akoH JlanbToHa. ['a30BbIe 3aKOHBI.

Arperatsble coctosiHus BeuectBa. Maszosbie nepexonpl. IIpeoOpazoBanue sHepruu B (a30BbIX
nepexojax. HacelmeHHble W HEHACBINIEHHBbIE Mapbl. BnaxHocTh Bo3ayxa. Mojenb CTpoeHUs
wunkocten. [logepxnocmuoe namsscenue. Moaenb CTpOEHUs TBEPABIX Tel. Mexanuueckue ceoticmea
meepobix mei.

Buytpennss sueprus. Pabora u Teronepenada kak crnocoObl U3MEHEHUS BHYTPEHHEH SHEPTHUU.
[TepBsiii 3aKOH TepMOAUHAMUKH. AHa0aTHBIN TIpoIiecC. Bmopoii 3aKon mepmoOUHaAMUKLL.

[IpeobGpazoBanus sHeprun B TermoBbix Mammuax. KIIJ[ teruoBoit mammubel. [{ukn Kapho.
DKOJOTHYECKHE MTPOOIEMBI TETIIOIHEPTETHKY.

JIeKTPOANHAMHUKA

[Ipeamer U 3amauM SAEKTPOAMHAMHUKHU. DJIEKTPUUYECKOE B3aWMOJECHCTBUE. 3aKOH COXpPaHEHUS
ANEKTPUIECKOTO 3apsiia. 3akoH Kynona. HampspkeHHOCTh M MOTEHIMAT AJIEKTPOCTATUYECKOTO TOJIS.
[IpuHuun cynepno3uunu 3J1eKTpuueckux nosieid. Paznocts norenuuanos. [IpoBoIHUKY U AUDIIEKTPUKHT
B AJICKTPOCTATUUYECKOM TTOJIe. DIIeKTpuueckas eMKOCTh. KoHeHcaTop. DHEpTHsl SJIEKTPUUECKOTO TTOJIS.

[TocTrostHHBINM dneKkTpuuecKkuid TOK. Dnektpoasmxkymias cuna (3/C). 3akon Oma misi MOTHOU
ANEKTPUUECKON IeTH. DJIEKTPUUYSCKUM TOK B MeTallaX, JJIEKTPOJIUTaX, MOJYMPOBOAHUKAX, Ta3ax M
Bakyyme. [1nazma. Dnexmponus. [lonynpoBoaHuKoBbie TPpUOOpEL. Céepxnposooumocme.

MaruutHoe noJie. Bektop MarHuTHOM MHAYKIMHU. [IpUHIMI Cyneprno3uliMi MarHUTHBIX MOJIEH.
MaruuTHOE MOJIe MPOBOJHMKA C TOKOM. JIEMCTBHE MarHMTHOIO IMOJS HAa NPOBOAHUK C TOKOM H
JBIDKYIIYIOCS 3apsbkeHHYI0 yactuily. Cuna Amnepa u cuia Jlopeniia.

IToTok BekTOpa MarHUTHONM MHAYKUUU. SIBIIEHHWE JJIEKTPOMAarHUTHOM MHIYKIUHU. 3aKOH
AJIEKTPOMArHUTHON MHAYKIMU. D/]C MHAYKIMK B ABWXKYIIMXCS mpoBoaHuKax. [IpaBuio Jlenma.



SBnenne caMoMHAYKIIMU. UHIYKTUBHOCTb. DHEPrus 3JIEKTPOMArHUTHOIO MoJis. MarHuTHbIE CBOMCTBA
BELIECTBA.

OnektpoMarHutHble Kosiebanus. KonebarenbHblii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE
koneOanus. BBIHYXKICHHBIC JJIEKTpOMarHuTHeie KoneOanws. Pe3onanc. IlepemeHHBIH  TOK.
Kongencarop u karymka B Lenu nepeMeHHOro Toka. I[IpousBoncTBo, mepemaya M moTpebieHHe
AIIEKTPUUYECKON SHEPTUU. DieMeHMAapHAs meopust Mpanchopmamopa.

OneKkTpoMarHuTHoe 1ojie. BuxpeBoe asekTpudeckoe moJie. JIEKTPOMAarHUTHBIE BOJIHBI.
CBoiicTBa 3JEKTPOMArHUTHBIX BOJH. J{Mara3oHbl 3JEKTPOMArHUTHBIX M3IYYEHUN M UX MPAKTHYECKOE
npuMeHeHue. [IpuHIunbl paguocBsa3u U TEIEBUICHHUS.

['eomerpuueckas onruka. IIpssMonMHENHHOE pacnpOCTpaHEHUE CBETA B OJHOPOILHOM Cpene.
3aKoHbI OTpa)KeHUs U npesiomsieHus cBeta. [lonHoe BHyTpeHHee oTpakenune. OnTudeckue npuOopsl.

BonnoBeie cBoiictBa cBera. CkopocTh cBeta. HMHTepdepenuus cBera. KorepeHTHOCTB.
Hudpakmus  cBera. [lomspusanuss cera. [ucnepcus cBerta. Ilpaktuueckoe mnpUMEHEHUE
AJIEKTPOMArHUTHBIX U3TyYEHUH.

OcCHOBBI CIeNNAILHON TEOPUU OTHOCHTEIbHOCTH

WMHBapuaHTHOCTb MOJYJISI CKOPOCTH CBETa B BakyyMme. [I[puHINI OTHOCUTENBHOCTH DUHILTEHHA.
Ilpocmpancmeo u épems 6 cheyuanrbHOU Meopuyu OMHOCUMENTbHOCMU. DHep2usi U UMNYIbC C80O0OHOU
yacmuysl. CBsI3b MACChl U DHEPTUU CBOOOTHON YaCTHUIIBI. DHEPTHUSI TOKOSI.

KBanToBas ¢puzuka. ®u3uka aToMa 1 aTOMHOI0 siApa

[Ipenmer u 3a1aun KBaHTOBOW (DU3UKH.

TennoBoe uznyuenue. Pacnpenenenue sHEpruu B ClieKTpe a0COIIOTHO YEPHOIO TEIA.

I'umote3a M. I1lnanka o kBantax. ®oroaddext. OnbiTel A.I'. Cronerosa, 3akonbl poTorddexra.
VYpasHenue A. DitHiTelHa 115 poTorpdexra.

®oroH. Onwvimer I1.H. Jlebeoesa u C.U. Basunosa. T'wnorteza JI. ne bpoiing o BOTHOBBIX
cBoiicTBax yactull. KopnyckynasipHO-BOJIHOBOW ayanusMm. Jugpaxyus snekmponos. JlaBieHue cBeTa.
CooTtHouleHue HeonpeaenenHoctel [ eizendepra.

Mopnenu crpoenus atoMa. OObsICHEHHE JTUHEIYaTOro CreKkTpa BoJ0pO/ia Ha OCHOBE KBAaHTOBBIX
noctynaroB H. bopa. CioHTaHHOE U BBIHYK/IEHHOE U3JIy4E€HHUE CBETA.

CocraB u cTpoeHue atoMHoro siapa. Mzotomnel. Saepubie cuibl. JlepekT Macchl U 3HEPTUS CBSI3U
sanpa.

3aKkOH paJMOaKTUBHOIO pacraja. fnepHble peaklMy, peakuuu JejeHus u cuHre3a. llenmHas
peakuus aeneHus saep. SAnepHas sHepretuka. TepMosAepHBINA CUHTES.

OnemeHTapHble 4yacTUllbl. DyH/IaMEHTaIbHbIE B3aUMOJAEUCTBUA. YcKkopumenu s1eMeHmapHbixX
yacmuy.

Ctpoenue Beesiennoii

[IpuMEeHUMOCTh 3aKOHOB (U3UKH 7S OOBSICHEHHS MPUPOJIBI KOCMHUYECKUX OOBEKTOB.
Connevnas cuctema. 3Be31bl U UCTOYHUKM X dHepruu. Knaccudukanus 3se3a. Dsomorus ComHIa 1
3BE3/.

["anaktuka. Ipyrue ramaktuku. [IpocTpaHcTBEeHHO-BpeMeHHbIE MaclITaObl HAOIIOAaeMOM
Bcenennotii. [Ipencrasnenue o6 »Bomtonnu Beenennoit. Temunasn mamepus u memuas suepeus.

Ilepeyenb npakTHYeCKUX U J1a00pPaTOPHBIX PadoT ((PPOHTAIBLHBIX)

[Ipsimpie U3MEPEHUS:

— HM3MEepeHHe MTHOBEHHOW CKOPOCTHU C MCIIOJIb30BAaHUEM CEKYHOMEpa MM KOMIBIOTEpa C
JaTYNKAMH,

— cpaBHEHHE Macc (TI0 B3aUMOJICHCTBHIO);

— H3MEpEeHHE CHJI B MEXAHUKE;

— HM3MEpEeHHE TeMIepaTyphl KUAKOCTHBIMU U UG POBBIMU TEPMOMETPAMH;

—  OYeHKa CUl 83aumMOoO0eticmeuss MoOIeKyl (Memooom ompuléd Kaneiv),
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6ecos,

U3MEpeHue TEPMOANHAMUUECKUX TapaMeTPOB Ia3a;
n3mepenue IJC ucTouHMKa TOKA;
usmMepenue Cubl 3aumMo0elucmeuss KamyuwKy ¢ mokoM U MAZHUmMa NOMOwbio 1eKmMpPOHHbLIX

onpeoeieHue nepuoda 0opaweHus O8OUHbIX 36€30 (NeuamHvle Mamepuaivl).

KocBeHHbBIE U3MEPEHUS:

U3MEpEHUE YCKOPEHUS;

M3MEpEHUE YCKOPEHHUsI CBOOOHOTO MaICHUS;

onpeoeieHue dHepeUl U UMNYIbCa N0 MOPMOSHOMY NYMU,

M3MEPEHHE YACIbHOU TEIJIOTHI TUIABJICHUS JIbJIA;

usMepenue HANPANCEHHOCMU  BUXPEBO20  INeKMPUYecKko2o nois  (npu  Habarooenuu

INEKMPOMASHUMHOU UHOVKYUL),

M3MEpEeHUE BHYTPEHHETO COMPOTHUBIICHUS UCTOYHHKA TOKA;

oIpeziesICeHUE M0Ka3aTess NPEeIOMIICHHS CPE/IbI;

n3MepeHue POKyCHOTO PacCTOSHUS COOMPAIOIIEH U pacCceuBaloLIE JINH3;
oTpe/IeJICHUE ITTUHBI CBETOBOM BOJIHBI;

oTmpezieNieHue UMITYJIbCa M SHEPTrUU YacCTHIIbl MPH JBUKEHUM B MAarHUTHOM Toje (1o

¢dororpadusam).
HaGuroieHue siBieHui:

OTCUCTA,

Ha6JIIOI[CHI/Ie MEXaHWMYECKUX SBJICHHH B HHCPLUUAIBHBIX W HCUHCPUHUAIBHBIX CUCTEMAX

HaOJI0ICHNE BBIHYKICHHBIX KOJICOAHUN M PE30HAHCA;

Habmonenue nuddysuu;

HaOJTI0ICHNUE SIBJICHUS DJIEKTPOMATHUTHOW WHIYKIIHAH;

HaOII0/IeHNEe BOJTHOBBIX CBOMCTB cBeTa: TU(paKius, UHTepPEpeHIIns, MOISIpU3aIns;
Ha0JII0/IEHUE CIIEKTPOB;

seyepHue HabOeHus 36e30, JIyHbl u niaHem 6 meneckon uiu OUHOKIb.

HccnenoBanus:

HCCICIOBAHUC PaBHOYCKOPEHHOI'O JABHIKCHUS C HUCIIOJB30BaHHEM SJICKTPOHHOT'O

CCKyHAOMEpPA UJIM KOMITIBIOTEPA C JaTUYUKAMU,

UCCIIeIOBaHNE JBUKCHHUSI Tea, OPOIIEHHOTO TOPU30HTAIBHO;

WCCIIeIOBAaHKE IICHTPAILHOTO yapa;

UCCIe006aHUe KAYeHUst YUTUHOPA NO HAKIOHHOU NIOCKOCMU,

uccneoosanue 08udceHusi OpoyHosckou wacmuysl (no mpekam Ileppena);

HCCIIeIOBaHKNE U30TPOLIECCOB;

UCCIe008aHUe U30XOPHO20 NPOYecca U OYeHKA aOCOIIOMHO20 YA,

UCCIIeTOBAaHNE OCTHIBAHUS BOJIBI;

WCCIICIOBAaHKE 3aBUCMOCTH HAMPSDKEHUS Ha MOJIFOCaX UCTOYHHMKA TOKA OT CHITBI TOKA B IIETIH;
WCCIICIOBAaHKE 3aBUCIMOCTH CHJIBI TOKA Yepe3 JTAMITOYKY OT HaIllPsDKCHUS Ha HEW;
UCCIIeIOBaHNE HAarPEeBaHUs BOJIbI HArpeBaTeIeM HEOObIIIONH MOIIIHOCTH;

WCCIICIOBAHKE SBJICHUS dJICKTPOMATHUTHON HHTYKITHH;

HCCIIeTOBaHKE 3aBUCHMOCTH YTJIa IPEJIOMIICHHS OT yIiia MaJIeHus;

HCCJICIOBAaHNE 3aBUCUMOCTH PACCTOSHUS OT JIUH3bI 0 H300paKEHUSI OT PACCTOSHUS OT

JIMH3BI 10 MPEJIMETA;

ucciedosanue cnekmpa 6000pooa,
uccneoosanue 08UNCeHUsT OBOUHBLX 36€30 (N0 NeUAMHBIM MAMEPUALAM,).

IIpoBepka rumnores (B TOM YHCIE UMEIOTCI HEBEPHEIE):

IpU JIBWKEHUHM OpyCKa MO HAKIOHHOM IMJIOCKOCTH BpeMsl MepeMeIleHUs] Ha OIpeaeseHHOe

paccTosiHUs TeM 0oJblle, yeM 0oJble Macca Opycka;

MIPH JBHKEHUH OpyCKa M0 HAKJIOHHOM IMIIOCKOCTH CKOPOCThH MPSMO MPOMOPLHUOHAIbHA TYTH;
npu 3amyxanuu Koieoanui amniumyoda 0opamHo nponopyYUOHAaIbHA PEMeHU;
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— Keadpam cpeone20 nepemeujenus OPoyHOBCKOU 4acmuysbl NPIMO NPONOPYUOHALEH 8PeMEeHU
Habnooenus (no mpexam Ileppena);

— CKOpOCTb OCTBIBaHUS BOJIbI TMHEIHO 3aBUCUT OT BPEMEHU OCTHIBAHUS;

— HamnpsbKeHUE IPU MOCIeI0BaTeIbHOM BKIIIOUEHUHU JIAMIIOYKU M PE3UCTOpa HE PaBHO CyMMeE
HaMpsDKEHUN Ha JIAaMITOUKE U PE3UCTOPE;

— YTroJI MPeJOMJICHHUS MPSMO IPOMOPLIMOHAIEH YTy MaeHNUs;

— NpU NIIOMHOM CLONCEHUU O8YX JIUH3 ONMUYECKUe CUNbL CKIA0bI8AIOMC AL,

KoHcTpyrpoBaHue TEXHUYECKUX YCTPOUCTB:

— KOHCTPYHMpPOBAHUE HAKJIOHHOM MIOCKOCTH ¢ 3aianHbiM KIT/I;

— KOHCTPYHUPOBAHHUE PHIYAKHBIX BECOB;

— KOHCTPYHMpOBaHHE HAKJIOHHOM IJIOCKOCTH, MO KOTOPOW OpPYCOK IBHIKETCS C 3aJaHHBIM
YCKOpPEHUEM;

— KOHCmpyuposauue 371eKmpoo8ueamelis,

— KOHCmpyupogaHue mpancgopmamopa,

— KOHCmpYyuposauue Mooeny meieckona il MUKpOCKOna.

Ilepeuens 00s3aTeIbHBIX J1a00PATOPHBIX PadoT

. I3yuenne ABMKeHHs Tesa, OPOIIEHHOTO TOPU30HTAIHHO

. 3yueHne ABMKEHUS TeJIa TI0 OKPYKHOCTH

. I3mepenue xecTkocTH npyKuHbl. M3Mepenne ko3 duinenTa TpeHus CKOJIbXKEHHUS.
. DKcriepuMeHTallbHas poBepka 3akoHa ['eii-Jlroccaka.

. IlocnenoBarenbHOE U MapajuIeIbHOE COSTMHEHHNE TIPOBOJHUKOB.

. U3mepenue 3/1C v BHyTPEHHET0 CONPOTUBIICHHUSI ICTOYHHKA TOKA

. UccnenoBanme sIBIEHUS 2JIEKTPOMAarHUTHOW MHTYKITHA

. Onpenenenne yCKOpeHUs: CBOOOAHOTO MaJACHUS MPU MIOMOIIY HUTSIHOTO MasiTHUKA
. Onpenenenne mokazaTes IPeIOMICHUS CPEJIbI

10. N3mepenue GoKycHOro paccTOSIHUS COOMPAIOIIECH JTMH3bI

11. Onpenenenue AIMHBI CBETOBOM BOJIHBI

OO NO O WNBEF

IlepeyeHb KOHTPOJIBLHBIX PadoT

. Konrponbnas pabora no reme «Kunemaruka»

. Konrponbnas pabora no treme «/{nHamuka»

. KonTponbhas pabota o reMe «3akOHbI COXpaHEHUS»

. Konrponbnas pabora no reme «MonekynspHas Gpusnka»

. Konrponsnas padora no reme «TepmoauHaMuka»

. KonrponbHas pabora 1o reme «IeKTpOCTaTUKa»

. KontponbHas padora o reme «3aKOHbI IOCTOSHHOTO TOKa»

. Konrponbnas pabora no reme «MarHuTHOE MOJIE, HIEKTPOMArHUTHAS MHAYKIUS
. KonTtponbnas pabota no reme «MexaHnueckue KojaeOaHus»

10. KonrponbHas paboTta 1o reMe «JIeKTPOMarHUTHBIE KOJIeOaHUs»
11. KonTtponsHas pabora no teme «I'eomeTpruyeckas onTuka

12. KonrpomnbHas padora 1mo Teme «BoiHoBast onTruka

13. KonrpomnsHas padora o reme «KBaHTOBast hrzmuka»

14. KonrponbHas padora no reme «DPu3uKa aToMa ¥ aTOMHOTO SIIpay»

OO NO O WNPEF

[TpomexxyTounasi arrectanus o yuyeoHomy npeamery «Duszukay (yriayOaeHHBIH YPOBEHB)
MPOBOJUTCS B (hOpME KOHTPOJILHOU PaOOTHI.
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4. TemaTHUYECKOE IJIAaHUPOBaAHHUE yqeﬁﬂoro npeamera «Puzuka» ¢ onpeacJeHueM OCHOBHBIX BU/10B A€ATCJIbHOCTH

10 kaace (175 yacoB)

Copepxanue 1o TeMam

‘ XapakTepuCTHKa OCHOBHBIX BUIOB JACATEILHOCTH YUEHHKA (Ha yPOBHE YUEOHBIX EHCTBHIA)

Paznen Ne 1. «®u3uKa v eCTECTBEHHO-HAYYHBIH METO/I MO3HAHUA MPUPOALD (2 1)

®dusnka — QyHIaMeHTaIbHAs HayKa O
npupone. HaydHbli MeTOn ITO3HAHMS
mupa. Bzaumocsa3p mMexay (uzukod u
JPYTMMH  €CTECTBEHHBIMM  HayKaMHU.
Metonpl  HaydHOTO  HCCIIEJOBAHMUS
¢uznueckux sBiaeHuil. Ilorpemnoctu
U3MepeHul  (QU3MYECKUX  BEJIHUYMH.
MopenupoBaHue SIBICHUI U IPOLIECCOB
IIPUPOJIBI. 3aKOHOMEPHOCTH u
CIIy4alHOCTb. ['paHMIBI MPUMEHMMOCTH
¢usuueckoro  3akoHa.  Dusznueckue
TEOPUM W NPUHILHUI COOTBETCTBUS. Poib
U Mecto (U3MKH B (OPMHPOBAHUU
COBPEMEHHOM HAyYHON KapTUHBI MUPA, B
MIPAaKTUYECKOU JCATENBHOCTH  JIIOJEH.
®u3uKa 1 KylIbTypa.

OOBSACHATh Ha KOHKPETHBIX NPHMEPAX POJIb U MECTO (U3MKHA B (HOPMHUPOBAHMH COBPEMECHHOM
HAayYHOW KApTHHBI MHUpPA, B PA3BUTHH COBPCMCHHBIX TCXHUKH W TEXHOJIOTHH, B TPAKTHYECKOU
JIEATEILHOCTH JIFOAEH.

JleMOHCTpUPOBATh HA MPUMEPAX B3aUMOCBSI3b MEX Ty (DU3UKOW M JPYTHMHU €CTECTBEHHBIMHA HAYKAMH.

Bocnpon3BouTh cXxeMy Hay4HOT'O IO3HAHHMSL, IIPHBOIUTD IPUMEPHI €€ HCIIOIb30BAHMSI.

JlaBaTh ompeeNicHIE U PacIiO3HABATh MOHSATHS: MOJICIh, HAydHAsl THITOTe3a, (PU3MYecKas BeTHINHA,
¢dusnyeckoe sIBIICHUE, HAy4YHbIH (akT, (U3MYECKHd 3aKOH, (QHU3UYECKas TEOpHUs, MPUHIIMII
cooTBeTcTBHS. OOOCHOBBIBATH HEOOXOIMMOCTh UCTIOIB30BAHUS MOICIICH JIJIsl ONUCAHUS (PU3NICCKIX
SIBJICHUM ¥ TIporieccoB. IIprMBOIUTE MpUMEPhl KOHKPETHBIX SIBJICHUM, MMPOLIECCOB M MOJIEICH I UX
OITHCAHUSL.

[TpuBOaUTH IpUMEPHI GUIUUECKUX BETHUUH.

dopmynrpoBaTh (pU3MUIECKHE 3aKOHBI. YKAa3bIBaTh TPAHUIIBI MPUMEHHUMOCTH (PH3MYECKUX 3aKOHOB.

[TpuBOAUTH IPUMEPHI HCTIONB30BaHUS (PU3MUYECKUX 3HAHUH B )KUBOITUCH, aPXUTEKTYPE, IEKOPATUBHO-
MIPUKIIATHOM UCKYCCTBE, MY3BIKE, CIIOpPTE.

Oco3HaBaTh LIEHHOCTh HAYYHOT'O MO3HAHMUS MHUpaA IS YEelOBEYECTBA B LIETIOM M U Ka)XIO0TO
YeJIOBeKa OT/IECIHHO, BAXXHOCTH OBJIQJICHUS METOJIOM HAayYHOTO IMO3HAHUS JUTSI JIOCTFKCHUS yCIexXa B
TM000M BUIE TPAKTUUYECKOH NesTENbHOCTH

[IpeacraBnsTh TEOPHUIO B BU/I€ KOHCIIEKTA.

Paznen Ne 2. «MexaHHKa: KHHEMATHKA, IHHAMMKA, 3aKOHBI cOXpanenust » (27 1)

[Ipeamer u 3amaun  KIACCUYECKOU

MEXaHUKHU. ['paHUIBl NPUMEHUMOCTH
KJIaCCHUUECKOI MEXaHHUKH.
Kunemaruueckue XapaKTEPUCTUKHI
MEXaHUIECKOTO JIBHIKCHUS.
NepeMeNIeHe, CKOpPOCTb, YCKOPEHHE.
OcCHOBHBIE MOJEIN TE€I U JIBHKCHUI.
PaBHOMEpHOE IIPSIMOJIMHENHOE

JlaBaTh ompeseneHuss TOHATUN: MEXaHUYECKOe JBUKEHHE, TOCTYyNaTelbHOe JIBUYKEHUE,
PaBHOMEpPHOE JIBJKEHUE, HEPABHOMEPHOE JBMKEHHUE, PABHOYCKOPEHHOE JIBUKEHHE, JIBHKEHUE 110
OKPY’KHOCTH C TOCTOSIHHOM CKOPOCTBIO, CUCTEMA OTCUYETa, MaTepHalibHas TOUYKa, TPAEKTOPHUS, MYTh,
NEepEMEIIEHNE, KOOPAMHATAa, MOMEHT BpPEMEHH, NPOMEXYTOK BPEMEHM, CKOPOCTb JBUKECHMUS,
CpeIHsii CKOPOCTh, MI'HOBEHHAsi CKOPOCTh, YCKOpDEHHE, LIEHTPOCTPEMUTEIbHOE YCKOPEHHE,
MHEpLMs], NHEPTHOCTb, Macca, CUJa, PaBHOACWUCTBYIOLIAasl CHJIA, MHEPLUAIbHAS CUCTEMA OTCYETA,
UMIIYJIbC MaTEpUATbHON TOYKH, UMITYJILC CHIIBI, UMITYJIbC CUCTEMBI Tell, 3aMKHYyTas CUCTeMa Tel,
pPEaKTHBHOE JIBUKEHUE, pab0Ta CHIIbI, MOITHOCTh, KHHETHYECKasl YHEPTUs, TOTCHIINAIbHASL YHEPT U,
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NBUKEHHE. YPaBHEHHE PaBHOMEPHOIO
OBWKeHus. ['paduku  paBHOMEPHOTO
JNBUXKEHHUS. 3aKOH  OTHOCUTEJIBHOCTH
JIBIDKECHUS. CroxeHue CKOpPOCTEH.
HepaBHomepnoe paBuwxkenue. Cpennss
CKOpPOCTb. PaBHOyCcKOpeHHOE

OpsIMOJIMHEHHOE ABUKEHHE, CBOOOIHOE
najieHue. JBUKEHHUE Telsa, OpOIIEHHOIO
MoJl yIJIOM K TOPU30HTY. YpaBHEHUE
PaBHOYCKOpEHHOTO JBIKeHUs. [ paduku
PaBHOYCKOPEHHOTO JIBUKCHUS.
JIBukeHre TOYKH TIO0 OKPY>KHOCTH.
AOQCOIIIOTHO TBEPI0EC TEJIO.
[ToctrynarensHoe U BpallareiabHOE
JIBIDKEHHE aOCOJIOTHO TBEPJOTO Tea.
VYrinoBasi CKOpPOCTb, 4acTOTa M TEPUOJ
oOpareHusl.

BzaumoneiictBue TeI. SIBneHue
uHepuuu. Macca u cuna. CliokeHue Cul.
3akonbl BcemupHoro tsrorenus, ['yka,
cyxoro tpenus. Cwna Tsokectn. Bec n
HeBecoMOCTh. Cuma TsHKECTH Ha JPYTHX

IUTAHETax. [IepBas KOCMHYECKAast
CKOpOCTh. JIBHXKeHHe HEeOECHBIX Tel U
CnyTHUKOB. HMHepumanbHas cucrema

oTrcueTta. 3aKkOoHbl MexaHuku HrproToHa.
[IpuHiun oTHOcHUTENbHOCTH [ 'amuies.
I'eonenTprueckas U reaIuoLEHTPUYECKAs
CUCTEMBI OTCYETA.

NMiynsc MaTepualbHOW TOYKH U
cuUCTeMbl. [3MeHEHME M COXpaHEHHE
MMIYyJIbCa. 3aKOH COXPaHEHUs

IIOJIHAS MEXaHWYeCKas JHEprus, W30JMPOBAHHAs CHCTEMa, KOHCEPBAaTUBHAs CHJIA, PAaBHOBECHE,
YCTOMYMBOE paBHOBECHE, HEYCTOHYMBOE paBHOBECHE, O€3pa3IMYHOE pPAaBHOBECHE, IUICYO CHIIBI,
MOMEHT CHJIbl, CHJIa TSKECTH, CHJIa YINPYIOCTH, CUJIa TPEHHUs, BEC, HEBECOMOCTb, paboTa CHIIBI,
MOILHOCThb, KMHETUYECKAasi 3HEpIusi, NMOTCHLMAJIbHAs 3HEPIUsl, IOJIHAs MEXaHWYECKas HHEprus,
U30JIMPOBaHHAs CUCTEMA, KOHCEpBAaTHUBHAs CHUJa, aOCOJIIOTHO TBEPIOE TEJO, MOCTYNATEIbHOE MU
BpalaTeIbHOe IBUKEHHE a0COIIOTHO TBEPAOTO Tea.

Pacnio3HaBaTh B KOHKPETHBIX CHUTYyaLUsX, HAOJOJaTh SIBIEHUs, BOCHPOM3BOJIUTH SIBJICHUS:
MEXaHUYECKOE JIBUYKEHHUE, MOCTYNATEIbHOE JIBUKEHUE, PAaBHOMEPHOE JBHUKEHHE, HEPAaBHOMEPHOE
JBUKCHHE, PABHOYCKOPEHHOE IBMKEHHE, IBHKEHUE IIO OKPYKHOCTH C IIOCTOSSHHOW CKOPOCTHIO,
MOCTYNATEIbHOE U BpalIaTeIbHOE JIBUKEHUS TBEPJOTO Tella, IBJICHUE UHEPLUU, Pa3IMUHbIE BUJIbI
negopManuu Tea, CyXOro TPEHHUs IOKOs, CKOJIbKEHHUs, KaueHUs, SBJICHHE COIPOTHBIICHUS IPH
JBIKCHUM Tela B KUAKOCTU WIM Ia3e, yNpyrue U HEYNPYI'He CTOJKHOBEHHUS TeEJl, PEaKTHBHOE
JBUKEHHE, pa3IMYHbIE BU/bl PABHOBECHUS TEIl.

[IpuBoauTe IpHUMEpBl NPOSABICHUS SIBJICHUH B KOHKPETHBIX CHUTyauusax. [Ipumensats monens
a0COIOTHO TBEPJOTO Teja JJis ONMCAaHUs JBM)KEHUS Tell. 3aJ1aBaTh CUCTEMY OTCUETa sl OTMCAHUs
JBIUKEHUS] KOHKPETHOro Tesa. Pacmo3HaBaTh CHUTyallMu, B KOTOPBIX TEJIO MOYKHO CYMTATh
MaTepUalbHON TOYKOM.

Pa3znnuars nyTh 1 nepeMenieHre, MTHOBEHHYIO M CPETHIOK CKOPOCTH.

HaxoauTth MOyIb M IPOEKIIMN BEKTOPHBIX BEJTMYMH, BBIIOIHATH IEHCTBUS YMHOKEHHS Ha YUCIIO,
CIIOXKECHMSI, BBIYMTAHUSA BEKTOPHBIX BEJWYUH. [IpuMEHATH 3HaHUSA O JEHCTBUSAX C BEKTOPAMH,
MOJIyYE€HHBbIE Ha ypokax anreOpbl. CKiaablBaTh U BbIUUTATh BEKTOPHI NEPEMELICHUN U CKOPOCTEH.
BbIBAATE  yCTOMYMBBIE IIOBTOPSIOIIMECS  CBSI3M  MEXKAY  BEIMYMHAMH, ONMCBIBAIOIIUMU
MEXaHUYECKOEe JIBUKEHHE.

HaxoauTe B KOHKPETHBIX CHUTYAalMsIX 3HAYEHUS CKAJSPHBIX (DU3MYECKHX BEIMYUH: MOMEHT
BPEMEHH, MPOMEXKYTOK BpEMEHH, KOOpAHMHATAa, MyTh, CPEIHSS CKOPOCTb, MOIYJIb M IPOEKIUU
BEKTOPHBIX BEJIIMYUH - MEPEMEILEHUE, CKOPOCTh PABHOMEPHOTO ABW)KEHHS, MTHOBEHHAs CKOPOCTb,
YCKOpPEHHE, IEHTPOCTPEMUTEIBLHOE YCKOPEHUE, MOJIYJIb YIJIOBOM W JIMHEHHOW CKOPOCTH, YaCTOTHI U
nepuoJia oopalieHusi B KOHKPETHBIX CUTYallUsX, UMITYJIbCAa MAaTePUAIbHOM TOYKHU, UMITYJIbCA CUJIBI,
paboThl CUITBI, pabOThI CHIIBI TSKECTHU, paOOThI CHIIbI YIIPYTOCTH, paOOThI CHJIbI TPEHUS, MOIIIHOCTH,
KMHETUYECKOW 3HEPIMH, U3MEHEHUS KMHETHUYECKON AHEPruM, MOTEHIMAIBHON YHEPIUM TEI B
IPaBUTALlMOHHOM TII0JI€, MOTEHLMAIBbHOM SHEPruM ymnpyro ae(GopMUPOBAHHOIO Teja, IMOJHOU
MEXaHUYECKOM HEPTUHU, 3HAUEHHUS 1JIeYa CHIIbI, MOMEHTA CUJIBL.
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uMIlysibca. lcnonp30BaHME  3aKOHOB
MEXAaHHUKH JJis OOBSICHEHUS JBIIKCHUS
HEOECHBIX Tel U JUId  pa3BUTHUSA
KOCMHUYECKUX UCCIIEI0OBAHUMN.

Pabora CUJIBL. MouHoCTE.
Kunernueckas sHeprus. Pabora cuisl
TskecTu. lloTeHnmanbHas sHeprus tena
B TPaBUTAIMOHHOM mone. Pabota cuibl
ynpyroctd. IloTeHunanbHass 3Heprus
yrnpyro  1e(OpMUPOBAaHHOTO  Tela.
MexaHnueckass 3HEprusi CHCTEMbI Tell.
3aKOH  COXpaHEHHUsS  MEXAHMYECKOU
SHEPTUH.

OcHOBHOE  ypaBHEHHE
BpaIaTeIbHOTO  JBUIKEHUS.
yckopeHue. MoMeHT cuibl. MoMeHT
WHEpLUHMU TBEpHoro Tena. MoMeHT
UMITyJIbCa. 3aKOH COXPAaHEHHsS MOMEHTa
uMIynbca.  KuHeTndeckass — dHEprus
abCOIOTHO TBEPJOTO Tena,
Bpallauerocs OTHOCUTEJIHLHO
HETIOJABUKHOM OCH.

PaBHOBEeCcHE MaTEepHAIIBHOW TOYKU WU
TBEpJOTO Tella. YCIOBHS PaBHOBECHS.
MOMEHT CHUJIBI.

PaBHoBecue  xuakoctTh M Trasa.
JlaBneHue. 3aKOH COXpPAHEHUs SHEPIUM B
JTUHAMUKE KUJIKOCTH.

JIUHAMUKUA
VYriosoe

Jladoparopnass pabdora Ne 1
«HA3yueHue JABHKEHHUS TeJIa,
OpOIIEHHOT0 TOPU30HTAJIBLHO»

JlaGopaTtopnas pabdora Ne 2

3anucelBaTh M COCTAaBJIATh YPABHEHUsS PAaBHOMEPHOIO U PAaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JBUKEHUSI B KOHKPETHBIX cuUTyauusax. OmpenensTb O YpaBHEHUSIM IapaMeTpbl JBUKEHUS,
YpaBHEHHUS, ONMUCHIBAIOIINE 3aKOH COXPAaHEHUsI UMITYJIbCaA, YPABHEHUS, CBS3bIBAIOIINE PAOOTy CHIIBI,
JICUCTBYIOLIE HA TEJIO0 B KOHKPETHOM CUTYyallMd, C W3MEHEHUEM KHUHETHYECKOM HDHEPIrUH Tella
YPAaBHEHUs, OINMCHIBAIOIIME 3aKOH COXpaHEHUs IOJHOM MeXaHMYecKoW »sHepruu. Haxonuts,
HCIIOJIb3Ys COCTABIICHHOE YPABHEHUE, HEU3BECTHBIC BEJIMYUHBI.

[IpumeHsATh 3HAHUS O TMOCTPOCHMHM W YTEHHUU TpPadUKOB 3aBUCHMOCTH MEX]Y BEIUYUHAMH,
MOJy4YeHHBIE Ha YpoKkax anreOpbl. Onpenernste 1o rpaduky 3aBUCUMOCTH KOOPAWHATHI OT BPEMEHH
XapaKTep MEXAHUYECKOrO JABUKEHUS, HAYAIbHYIO KOOPJAWHATY, KOOPJAMHATY B YKa3aHHbI MOMEHT
BPEMEHU, U3MEHEHUE KOOPAUHATHI 32 HEKOTOPBIA MPOMEKYTOK BPEMEHH, ITPOEKIIMIO CKOPOCTH (17151
pPaBHOMEPHOTO MpsIMOJUHEIHOTO ABMXeHus). Omnpenensats Mo rpaduky 3aBUCUMOCTH MPOEKIIUU
CKOPOCTH OT BpPEMEHHM XapakTep MEXAaHMYECKOrO JBH)KECHHMs, MPOCKLHIO HAaYalIbHOM CKOpPOCTH,
MPOEKINIO YCKOPEHUs, H3MEHEHHE KoopAnHaThl. OnpeaensaTs 1Mo rpaduKy 3aBUCUMOCTH MPOCSKIHH
YCKOPEHHUSI OT BPEMEHU XapaKTEP MEXAHWYECKOIO JABUKEHUS, U3MEHEHHE MPOEKLUHUU CKOPOCTH 3a
OIIPEIETICHHBIN POMEKYTOK BPEMEHH.

Crpoutb rpaduk 3aBUCUMOCTH ITyTH U KOOPAWHATHI MaT€pHaIbHON TOYKU OT BPEMEHU JABHKEHHUS,
3aBUCUMOCTH TIPOEKIIMU M MOJIYJIA IEpEMELIEHUs, CKOPOCTH MAaTEpHAILHOM TOYKM OT BpPEMEHU
IBWKEHUs. M3MepaTh 3HA4YeHHS IIEpEMEIIEHUs, IIyTH, KOOPAWHATHI, BPEMEHHU JBUKECHUS,
MIHOBEHHOM CKOPOCTH, CPETHENH CKOPOCTH, YCKOPEHUS, BPEMEHU JIBUKEHUSI.

Onpenensars paBHOIEHCTBYIOIIYIO CHITY JBYX CHJI 9KCIIEPUMEHTAIIBHO.

@opMyJIUpOBATH MEPBBIM, BTOPOM M TpPeTHU 3aKOHbl HBIOTOHA, 3aKOH BCEMHUPHOTO TITOTECHUS,
3aKk0H ['yka, 3aKOH COXpaHEHHs HUMITYJIbCA, 3aKOH COXPAHEHUs IMOJHOM MEXaHWYECKON JHEpIUH,
YCIJIOBHS X IPUMEHUMOCTH.

IIpuMeHATH NEepBbIM, BTOPONM U TPETUM 3aKOHbI HBbIOTOHA, 3aKOH BCEMHMPHOIO TATOTEHMS IIpU
pemieHuy pacdy€THBIX 3adad. [IpUMEHATH MONy4YeHHblE 3HAHUSA TPU pEUNIeHUWM 3a7ad  Ha
OJIHOBPEMEHHOE JCHCTBUE Ha TEJIO HECKOIBKUX CUJI, HA JBUYKEHUE CUCTEMBI CBA3aHHBIX TEIl.

BBIABIATE yCTONYMBBIE MOBTOPSIOIIMECS CBA3M MEXAY YCKOPEHHMEM Tella U IEHCTBYIOIIEH Ha HETO
CHIION. YcTaHaBnuBaTh (U3MUECKUN CMBICT KO3((ULIMEeHTa MPONOPIUOHAIBHOCTH B BBISBICHHOM
CBsI3U (BeTM4MHA OOpaTHAsi Macce Tela).

BeIuucnaTe cuily TSKECTH, BEC B KOHKPETHBIX CUTYALUAX, CUILY YIPYTOCTH, KECTKOCTb IIPYKUHBI

BoruncnsaTe cuily TSOKECTH M YCKOpPEHHE CBOOOJHOTO MaJieHUsl Ha APYruX IJIaHeTax. BeUucIsITh
YCKOpEHHUe CBOOOIHOTO Ma/IeHUs Ha Pa3IMyYHbIX IIHUPOTaX.
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«I/Isyqenne ABHKCHUA TeJaa Imo I/ISMepHTB u I/1306pa)KaTb I‘pa(l)I/I‘IeCKI/I CHUJIBI TPCHHA IIOKOs, CKOJIBXKCHHUA, KAaUCHUA, XHUIKOI'O

OKPYKHOCTH» TPEHUST B KOHKPETHBIX CHUTyauusix. Mcronb3oBaTh (GoOpMyiy JUis BBIYHCICHHS CHJIBI TPEHUS
JladopaTtopnass pabdora Ne 3 CKOJIb)KEHUS IIPU PELLICHUU 3a1a4.

«3MepeHne JKECTKOCTH MNPYKUHBI. N3mepsTh cuity TSXKeCTH, CUITy YIPYTOCTH, BEC Tella, CUIIy TPEHUs, YUIMHEHUE MPY>KUHBI, CUITY C

N3mepenue kodpdunuenta TpeHUs MOMOIUIBIO IPY>KUHHOTO IMHAMOMETpa U HU(PPOBOT0 TaTUMKA CUIIbI, U3MEPSTH IJIEYO CHIIBI.

CKOJIbKEHH D) HccnenoBaTh 3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeOpPMAIlUH, BBITIOIHATH dKCIIEPUMEHTAIBHYIO

MpPOBEpPKY 3akoHa ['yka. BBISBISATH SKCIEPUMEHTANBHO BEJIMYMHBI, OT KOTOPBIX 3aBUCUT CHIIA
TPCHUS CKOJILXKCHUSA.

PaGortare B mape mpu BBINOIHEHUU JTAOOPATOPHBIX PabOT U MPAKTUUYECKHUX, UCCIEI0BATEIbCKIX
KontpoabHnas padora Ne 1 mo Teme | 3amanuii.

«KunemaTtuka» Hcnonp30BaTh pa3liM4HbIC AJIEKTPOHHBIC PECYpPChI JUIS  MOCTPOSHHS JKCIIEPHUMEHTATbHBIX
KonTposbHas padora Ne 2 mo teme | rpadukoB U uX  00paboTku. YcTaHaBiIMBaThb  (PU3UYECKUH  CMBICT  KOI(PPHUIIMEHTOB

«/Iunamuka» MPOMOPIIMOHAIGHOCTH B BBISBICHHBIX CBS3SIX, B PE3y/IbTaTe - IONIy4aTh HOBBIE (DH3UYECKHE
KonTposbHas padora Ne 3 mo TeMe | BEIMYUHBL.

«3aKOHBI COXPAHEHH S OO0OCHOBBIBAaTh BO3MOXXHOCTh TIPUMEHEHHUS BTOPOTO W TPEThEero 3akoHOB HpioToHa B

reoleHTpUYECKO cucteMe otcu€ta. Haxomute B nuteparype u B HMHTepHere uHbopMaIuio,
MOATBEPKIAOIIYIO BpAIICHUE 3eMITH.

Haxomute B nutepatype u B HHTepHere wuHpopmanuio 00 OTKpbITUM HbIOTOHOM 3akoHa
BCEMHUPHOI'O TATOTCHUA, I/IH(bOpMaIII/IIO O BKJIaAC YYCHBIX B Pa3BUTUC MCXaHUKMU.

Haxomuts B mutepatype u B IHTepHEeTe MHPOpPMAINIO O TapaMeTpax IJIaHeT U APYTruX HeOeCHBIX
Tell. BrranucisaTs INEPBYI0O KOCMHUYCCKYIO CKOPOCTbD. HUcmonp30oBaTs 3aKOHLI MEXaHUKH JJIA
00BsICHEHUS IBIKEHUSI HEOECHBIX Tell.

Haxomuts B nmuteparype u B UnTepHere nHdopmannio o BIUSIHUM HEBECOMOCTH U MEPETPY3KH Ha
OpraHW3M YeNOBEeKa. [ OTOBUTH MPE3EHTAIlMM ¥ COOOIICHHWS O TOBEJACHUU TEl B YCIOBHSX
HEBECOMOCTH, O TOJIETaX YeJOBeKa B KOCMOC, O JOCTHIKCHHSX HAIlleHd CTpaHbl B IOJTOTOBKE
KOCMOHABTOB K MOJIETAaM B YCJIOBHUSIX HEBECOMOCTH, O JIOCTIIKEHUSX HaIllel CTpaHbl B OCBOCHUU
KOCMHYECKOTO TIPOCTPAHCTBA.

Haxomuts B mutepatype u B IHTepHETE MHGOPMAITUIO O MPOSBICHUSIX CHIIBI TPEHUs, ClIoco0ax e
YMEHbIIIEHUS U YBEJIMYECHHUSI, POJIM TPEHUS B IPUPOJE, TEXHUKE U OBITY.

Paznen Ne 3. «MosexkyasipHasi pusnka u repmoanHamMuka (17 1)

MoneKysIpHO-KHHETHYECKasT TEOpHUs JlaBaTh ompenelnieHue TOHSATHI: TEIUIOBBIE SIBICHHUS, MAaKpPOCKOIUYECKHE Tela, TEeIUIOBOe
(MKT) crpoenuss BemecTBa W €€ JBIDKEHUE, OPOYHOBCKOE NBIKECHHE, TU(PDY3Hs, OTHOCUTEIbHAS MOJICKYJIIpHAs Macca, KOJIHIEeCTBO
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SKCHEPUMEHTAIbHBIE  JI0Ka3aTeIbCTBA.
BbpoyHoBckoe JIBUKEHUE. Cuutbt
B3aUMOJICHCTBUSL MOJEKYJI B Pa3HbIX
arperaTHeIX  COCTOSIHUSIX — BEIIECTBA.
AOcomioTHasi TeMIieparypa Kak Mepa
cpenHen KMHETUYECKOU JHEpruu
TEIJIOBOTO JIBUKEHUSI YaCTHI] BELIECTBA.
Moaens wuaeanpHoro raza. JlaBieHue
raza. CBsi3p MeXay [JaBlIEHUEM U
CpenHen KMHETUYECKON SHEprueu
MOCTYIATEIbHOIO TEIUIOBOTO JIBU)KEHHS
MOJIEKYJl HJeanbHOro rasza. OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON
TEOPUM HUJEANBHOIO rasa. YpaBHEHHUE
COCTOSIHMS MJICAIBHOTIO r'a3a. Y paBHEHHE
Menneneesa—Knaneipona.
H3onponeccel. ['a30Bbie 3aKOHBI.

ArperatHbleé COCTOSIHUSI BEIlIECTBa.
B3aumHble npeBpanieHus KUIKOCTH H
raza. HaceblllleHHBIE M HEHACBHILLECHHbBIC
napsl. /laBneHue HacBIIIEHHOTO I1apa.
Kunenune. BnaxHocts Bo3ayxa. Mogenb
CTpOeHHs KUAKOCTH. I[loBepxHOCTHOE
HaTsDKEHUE. CmaunBaHue u
HecMauuBaHue. Kanwuisapsl.

Mogens cTpoeHUs TBEPABIX TeEIl.
Kpucranmnmmaeckue u amopdHbie Tena.
MexaHn4yeckre CBOMCTBA TBEPIBIX TEIL.
Kunkue kpucramib

Buytpennsis sHeprus. PabGora wu
Teruionepeaya Kak Crocoobl HU3MEHEHHUS
BHyTpeHHEN sHeprun. da3oBeie

BEILECTBA, MOJISIPHAsl Macca, MOJIEKYJIa, MacCa MOJIEKYJIbI, CKOPOCTb ABUKEHUS MOJIEKYJIbl, CPEIHSS
KUHETUYECKass DJHEPrUsi MOJEKYJbl, CHJIbl B3aUMOJCHUCTBUS MOJIEKYJ, HACAJIbHbIA Ias,
MUKPOCKOIIUYECKUE MapaMeTphbl, MaKpOCKONUYECKHEe MapaMeTphl, JaBieHHE Ta3a, aOCoNOTHAs
TeMIieparypa, Temiosoe pasHoBecue, MKT, ncnapeHue, KoHAeHcalus, KUICHHUE, AMHAMUYECKOE
pPaBHOBECHE, HACBIIICHHBIA Iap, HEHACBIIICHHBIA Nap, KpUTHYECKas TeMmIepaTypa, Temieparypa
KHUIICHUS, a0COMIOTHAS BIQYXHOCTh BO3JyXa, MapIHabHOE NaBICHUE, OTHOCHTENbHASI BIIAYKHOCTH
BO3/lyXa, TOYKa pOCHl, TEPMOJMHAMUYECKAS] CHUCTEMA, H30JUPOBAHHAS TEPMOJUHAMUYECKAS
CHCTEMA, PABHOBECHOE COCTOSIHUE, TEPMOJMHAMUYECKUN TMPOLECC, BHYTPEHHSS DSHEPTHUS,
BHYTPEHHSSI SHEPIrUsl MICAIBHOIO Ta3a, TEIJIOEMKOCTh, KOJMYECTBO TEIUIOTHI, YAENIbHas TEIJIOTa
MJIaBJICHUS, yleIbHas TEIUIoTa mapooOpa3oBaHus, yIelbHasl TEIJIOTa CrOpaHus TOIUIMBA, paboTa B
TEPMOJMHAMUKE, MPOIECC, HEOOpaTUMBIN Mpollecc, HarpeBareib, XOJOAWIBHUK, paboyee Teno,
TemaoBon asurarenb, KII/ TennoBoro asurarens.

[TepeunciaTh MUKPOCKOITMYECKHE U MAKPOCKONIMYECKUE MMAPAMETPbI ra3a, OCHOBHBIE MOJI0KEHUS
MKT, npuBoAauTh MpHUMEpHI, pe3yabTaThl HAOMIOJEHUNH ¥  ONHUCHIBATH  IKCIEPUMEHTHI,
JIOKA3bIBAIOIIME UX CIPABEIIUBOCTb.

Pacrio3naBaTh U ONUCHIBaTH SIBICHUS: TEIJIOBOE JBIKEHHE, OPOYHOBCKOE NIBIKEHUE, Tuddy3us,
M30MpPOLIECChl B HJACAIBHOM Tra3e, HWCIAPEHHE, KOHJCHCAlUs, KHUIEHUE, TEPMOJAMHAMHYECKYIO
CHCTEMY, XapaKTEPU30BaTh €€ COCTOSHUE U IIPOLIECCHI U3MEHEHUS COCTOSIHUA.

Bocnpon3BoauTh 1 00BSICHITH ONBITHI, TEMOHCTPUPYIOITUE 3aBUCUMOCTh CKOPOCTU AU(dy3un OT
TEMIEPATyphl U arperaTHOro COCTOsIHUS BemiecTBa. Habmoaateh nuddy3uto B KUAKOCTAX U ra3ax.

Hcnonb30Barh MONYYEHHBIE HA YPOKAX XHWMHHM YMEHHUS HAXOJHWTh 3HAUYEHUS OTHOCUTEIIbHOM
MOJIEKYJIIPHOM  MAacChl, MOJSIPHOM  MAacChl, KOJIMYECTBA BEIIECTBA, MacChl MOJEKYJIBI,
bopMynupoBaTh HU3NUECKUI CMBICT TOCTOSTHHOW ABOTaIpoO.

OuenuBath pazMep MoJieKyJbl. ONMUCHIBaTH METOABI ONPEAEIECHUS Pa3MEPOB MOJIEKYN, CKOPOCTH
MOJIEKYL.

OOBSCHATH OCHOBHBIE CBOMCTBA arperaTHBIX COCTOSIHUI BetecTBa Ha ocHoBe MKT.

OnuceiBaTh MOJENb «UICATBbHBIM Ta3». [[puMeHATh MOAENb HACAIHBHOTO ra3a g ONUCAHMS
MOBEJICHUS peallbHBIX ra30B. ONUCHIBATH CBOMCTBA HACKILLIEHHOT'O Tapa.

Co3maBaTh KOMIBIOTEPHBIE MOJENH TEIJIOBOTO JIBMXKCHHS, OPOYHOBCKOTO JBWKCHHUS, SIBICHUS
muddy3un B TBEPIBIX, )KUIKUX U ra3000pa3HBIX Tenax, onbiTa [leppeHna.

CocraBnsate ocHoBHOE ypaBHeHME MKT wnueanbHOro raza ypaBHEHHUE, CBSI3bIBAIOIIECE /1aBJICHUE
MJICAJIBHOTO Ta3a CO CPEJHEW KUHETHYECKOW SHEPrUeil MOJIEKYJ, YPABHEHHUE, CBSI3BIBAIOLICE
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nepexoapl.  YpaBHEHHE  TEIUJIOBOTO
OanaHca. IlepBbiit 3aKOH
TEPMOJUHAMUKHU. AuabaTHBIN mporecc.
HeoOpatuMocTh TEIIOBBIX IPOLIECCOB.
Btopoii 3akOH TEpMOAMHAMHKUA M €ro
CTaTHUCTUYECKOE TOJIKOBAHHE.
[IpuHUMITBI JEHCTBUS TEIJIOBBIX MAIIMH.
Hukn Kapno. KIIJ[ TersioBbIx MailiuH.

[IpoGiieMbl ~ PHEPreTHKH U  OXpaHa
OKpY>KaroIlIeu cpebl
JlabopaTopnass paGora Ne 4

«IKCNepuMeHTATbHAas
3akoHa I'eii-JIroccaka»
KontpoabHas padora Ne 4 mo Teme
«MoJiexryasipHas pU3HKa»
KontpoabsHast paéora Ne 5 mo teme
«Tepmoanunamuka»

npoBepka

aOCOJIIOTHYIO TEMIIEpaTypy MICaJbHOIO ra3a €O CpelHeHd KHHETHYECKOM H3Hepruel Mosekyi,
ypaBHEHHE, CBS3BIBAIOIIECE JAaBJIIEHUE HJEATBHOTO raza ¢ abCONIOTHOHM TeMIeparypoil, ypaBHEHHE
COCTOSIHUSL MJEalbHOrO Tra3a M ypaBHeHHMEe Menpaeneesa—KilaneiipoHa, ypaBHEHMsI OIMCAHHUS
ra3oBbIX 3aKOHOB, YpaBHEHHE TEIUIOBOrO0 OajlaHca B KOHKPETHOW CHUTYyallud; YpaBHEHHUE,
OINMCBHIBAIOILIEE NEPBBIM 3aKOH TEPMOJMHAMUKH, B KOHKPETHBIX CUTyalUsX, IUI1 M30IPOLIECCOB B
UJICAIbHOM I'a3e; HaXOAUTh, UCIIOJb3Ysl COCTABICHHOE YPABHEHUE, HEU3BECTHBIC BEJINYUHBI.

OmnwuceiBaTh criocoObl u3MepeHus Temnepatypbl. CpaBHUBaTH 1iKkaiibl KenbBuHa u Lenbcus.

W3mepsaTh TeMiiepatypy KUIKOCTH, Ta3a )KUJIKOCTHBIMU U LIU(PPOBBIMU TEPMOMETPAMH, JaBICHHUE
BO3JyXa MaHOMETpaMH M LUGPOBBIMU JaTYMKaMH JaBJ€HUs ra3a, o0ObEM rasa C IOMOIBIO
CUIIb(OHA, BIAXKHOCTh BO3JlyXa C IOMOILIBIO TUTPOMETPA U IICUXPOMETPa

@opMyIMpOBaTh Ta30BbIE 3aKOHBI M ONPEIENATh I'DAHULBI UX NPUMEHMMOCTH, NEPBBIM 3aKOH
TEPMOJUHAMUKHU.

[IpencraBiaste B Buae IpauKOB H30XOPHBIA, HM300apHBIE U HM30TEPMUYECKHM IPOLIECCHI.
OnpenensaTs 1o rpadukam XxapakTep Mpoiecca 1 MakporapaMeTphl HeaabHOro rasa.

[IporHo3upoBaTh OCOOEHHOCTH NPOTEKAHUS M3OMPOLIECCOB B HJCAIBHOM Tra3e Ha OCHOBE
YpaBHEHMH COCTOSHUS HjAeanbHOro rasza u MenneneeBa—Kuaneiipona. OOOCHOBBIBaTH U
OTCTauBaTh CBOU IIPEATIONOKEHHUS.

OnpenensTb OTHOCUTENBHYIO BIQXKHOCTB IO IICUXpoMeTpuyeckoit Tabmume. M3MepsTh BIaxXHOCTh
BO3[lyXa C IIOMOULIbI0 TUTpOMETpa U Imcuxpomerpa. ONHUCHIBaTH YCTPONCTBO TUTpPOMETpa U
IICUXPOMETpA.

Haxomute aOcosfoTHYI0 BIIQXHOCTh BO3[yXa, NapLUUalbHOE JaBI€HHE, OTHOCHUTEIbHYIO
BII&XHOCTh BO3JyXa, TOYKY POCBHl B KOHKDETHBIX CHUTYyalHsX; 3HAYCHUS BHYTPEHHEU DHEpPrUH
UJEalbHOTO Ta3a, U3MEHEHUEe BHYTPEHHEW 3HEepruM HjaealbHOro rasza, paboThl HJI€aNbHOIO rasa,
paboThI Ha/l UJIeaIbHBIM ra30M, KOJMYECTBA TEIJIOTHl B KOHKPETHBIX CUTYallUsX, 3HAU€HHE PabOThI
UJealbHOTO ra3a Mo rpaguky 3aBHCHUMOCTH JIaBJ€HHS OT oObeMa Mpu H300apHOM Mpolecce,
3HaueHus KIIJ[ reroBoro aBurartens B KOHKPETHBIX CUTYalUsX.

Haxomute cuiny NOBEpXHOCTHOTO HATSXKEHUS, KOAI(D(PUIMEHT NOBEPXHOCTHOTO HATSKEHHUS,
MTOBEPXHOCTHYIO DHEPTHUIO )KUIKOCTH B KOHKPETHBIX CUTYaLUAX.

Paznuyare cMauMBaromye M HECMayMBAIOUIME IMOBEPXHOCTb KHUAKOCTU. OOBIACHATH MPUUHUHY
JBYDKEHUS JKUIKOCTU 1O KamWUIIPHBIM TpyOKaM. PaccuMThIBaTh BBICOTY MOTHATHS (OIyCKaHMS)
KUJIKOCTH 10 KalUJUIPY.

[IpuBoauTh HpUMEPHI

TCIIJIOBBIX ,Z[BHF&TCJICP'I, BBIACIIAATE B IIpUMEpax OCHOBHBIC YacCTH
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JIBUTATEJIEH, OMUCHIBATH MPUHIIUI AEHCTBUSL.

[Tepeuncnsith cBOWCTBA TBEPABIX TEN W OOBSICHATH WX C TIOMOIIBIO MOJEIN CTPOCHHUS.
JleMOHCTpHpOBaTh OCOOCHHOCTH CTPOCHHS KPUCTAUIMUECKHMX M aMOPGHBIX TBEPIBIX TelI,
UCTIOJNIB3YST O0BEMHBIE MOJIEIH KPUCTALIOB. [IpHBOIUTE MpUMEpPBI MPOIECCOB, MOATBEPIKIAOIINX
CXOJICTBA U PA3JINYMs CBONCTB KPUCTAIUIMYCCKUX H aMOP(MHBIX TBEP/IbIX TEJ.

PaGorats B mape, rpynie npy BHIMOJTHCHUN TPAKTHYECKUX 3a/IaHUH.

Haxomute B MHTepHETe M JOMOJHUTEIBHOM JIUTEpAaType CBEIEHUSA [0 HUCTOPUU Pa3BUTHUS
ATOMUCTHUYECKON TEOPUHU CTPOCHUS BEUIECTBA, MHGOPMAIMIO O MPOoOIeMax SHEPIeTUKH M OXpPaHe
OKPY’KaroIlle cpelsl.

Haxomuths B nuteparype u B MHTepHeTe nH(poOpMaInio, rOTOBUTH MPE3EHTAIIMM U COOOIIECHUS O
BJIMSIHUY BJIAJKHOCTH BO3/lyXa Ha MPOLIECCHI JKMU3HEAEITEIbHOCTH YEJI0BEKA

YyacTBOBaTh B JIMCKYCCHH O MpoOjemMax SHEPreTHKM U OXpaHEe OKpYKalIleWd cpelbl, BECTH
JIAAJIOT, OTKPBITO BBIPAXkaTh U OTCTAMBATh CBOK TOYKY 3PEHUS, BHICIYIIMBATH MHEHUE ONIIOHEHTA

Paznen Ne 4. «DJ1eKTPOIMHAMMKA: JJIEKTPOCTATHKA, 3AKOHBI IIOCTOSIHHOIO TOKa » (18 1)

DNEKTPUYECKUI 3apan. 3aKoH
COXPaHEHMsI DJIEKTPUYECKOrO  3apsja.
Onektpuueckoe mnone. 3akoH Kyiona.

bmuskopeiictBue U ganbHOACHCTBHE.
HanpsoxeHHocTh u MOTEHITAAT
3JIEKTPOCTATUYECKOIO  TOJIA, CBSI3b
MEX]y HUMH. JINHUY HanpssKEHHOCTH U
SKBUITIOTCHIMAILHEIC ITOBEPXHOCTH.
[TpuHIMT CYIIEPIIO3UIIA
JIIEKTPUIECKUX MOJICH. PaznocTth
MIOTESHIINAJIOB. [IpoBoHMKH, "

JUDJIEKTPUKU. DJIEKTpUYECKast EMKOCTb.
KoHnneHcarop. DHeprus 3JIeKTpHYECKOTO
OIS
ITOCTOSIHHBIM ~ DJIEKTPUYECKHM  TOK.
Cuna TOKA. ConpoTuBieHue.
[TocnenoBarenbHOE M MapajuienbHOE

COEIMHEHUS TPOBOAHHUKOB. PaboTa u

JlaBate ompeneneHre MOHATHUN: SJIEKTPUUECKUM 3aps], JIEMEHTApHBIA JJIEKTPUYECKUN 3apsif,
TOYCUHBIN DJICKTPUYECKUN 3apsii, CBOOOJHBIA DICKTPUUYCCKUN 3apsiji, DJIEKTPUUYECKOE TIOJIE,
HaNPsKEHHOCTD JIEKTPUYECKOTO TOJIS, TUHUUA HAPSKEHHOCTH JIEKTPUUYECKOTO I0JIs, OJHOPOIHOE
JJIEKTPUYECKOE TI0JI€, MOTEHUMAN JJIEKTPUYECKOIO TMOJIA, Pa3sHOCTh IOTECHLMUANOB, JHEPTUS
QJICKTPHUYCCKOTO IMIOJIA, OSKBHUIIOTCHUOHUAJIBbHASA TIMOBEPXHOCTH, JJICKTPOCTATHYCCKAad WHAYKIUA,
NOJApU3als JIUDJIEKTPUKOB, JUAIEKTPUYECKAs IPOHUIAEMOCTb, BEIIECTBA, JJIEKTPOEMKOCTS,
KOHACHCATOp, BJIGKTpI/I‘ICCKI/Iﬁ TOK, CHJIa TOKa, BOJIbT- aMIICpHas XapaKTCPpHUCTUKA, DJICKTPUUCCKOC
COIIPOTUBIICHUE, CTOPOHHUE CHJIBI, JJEKTPOJABWXKYILAS CHJIA, HOCUTEIM JJIEKTPUUYECKOTO 3apsia,
MMPOBOAUMOCTb, CBEPXIPOBOJUMOCTD, coOcTBEHHAs MMpOBOAMMOCTDL, IMPUMECHAsA ITPOBOANMOCTD,
AIEKTPOHHAS MIPOBOJUMOCTb, JbIPOYHAS MIPOBOAUMOCTb, p—TI-epexo, BAKYYM,
TEPMODJICKTPOHHAST OMHCCHS, DJJIGKTPOJW3, Ta30BBIM pa3psl, pEeKOMOWHAIUS, HWOHHU3AIINS,
CaMOCTOATENIbHBIN pa3psil, HECAMOCTOATENBHBIN pa3psl, Iia3Ma.

PacnioznaBath, BOCHpPOM3BOAWTH M HAOMIOJATh pAa3JIMYHbIE CIOCOOBI 3JEKTpPHU3ALUHU  Tell,
JKBUIIOTCHIIMAIBHBIE IIOBEPXHOCTU IO TOYEYHOrO 3aps/id, CHUCTEMBI TOYEUHBIX 3apsoB,
3apSYKEHHOM TUIOCKOCTH, OJHOPOJHOTO W HEOJHOPOJHOIO DJJIEKTPUYECKHX IIOJIEH, SBIEHUE
ANEKTPUYECKOTO TOKA, AEHUCTBHUS JJIEKTPUUYECKOTO TOKA B IPOBOJHHUKE, SIBICHUS IPOXOKICHUS
ANEKTPUYECKOT0 TOKA Yepe3 MPOBOJAHHUKH, MOTYIIPOBOJHUKH, BAKYYM, AJIEKTPOJIUTHI, Fa3bl.

OOBSCHATD SIBJICHHUE JJIEKTPU3allMd Ha OCHOBE 3HAHMH O CTpoeHWH BemiecTBa. ONMUCHIBATH U
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MOIIHOCTh TOKa. 3akoH JDxoyms—
Jlenua. DnekTpoaABMXKYIIAs cuja. 3aKOH
Oma 11 OJIHOM 1enu. DJIeKTPUUECKUn
TOK B TMPOBOJHHUKAX, OJIEKTPOJIMUTAX,
MOJIYIIPOBOJTHHKAX, Ta3ax M BaKyyMe.
CaepxmnpoBoaumoctb. CoOCTBEHHasT U
npUMecHast MIPOBOIUMOCTH. p—Nn-
ITepexon. IlomynpoOBOAHUKOBBIN HOJ,
TPaH3HUCTOP. [TonynpoBoTHUKOBBIE
puOOpHI.

JlabopaTtopnass paGora Ne 5
«IlocnenoBaresibHOE M MapaJjlie/ibHOe
coe/iMHEeHHe MPOBOHUKOBY

JlaGopaTtopnass  paGora Ne 6
«3mepenne JJIC M BHYTpeHHEro
CONMPOTHUBJIEHUS] HICTOYHUKA TOKA»

KontpoabHasi pa6ora Ne 6 mo teme
«JIEKTPOCTATHKA)»

KonTposbHas pabora Ne 7 no teme
«3aKOHBI OCTOSIHHOTO TOKA)

BOCIIPOM3BOJUTH B3aUMOJICUCTBUE 3aPSAKEHHBIX TEJ.

OrnuchIBaTh MPUHIUIT JCHCTBUS 3JIEKTPOMETPA.

OOBACHATH YCTPOMCTBO U MPUHIIMI JCHCTBUS, IPAKTUUYECKOE 3HAUEHHUE KOH/IEHCATOPOB.

@®opMyIMpOBaTh 3aKOH COXPAHEHUs 3JIEKTPUUYECKOro 3apsna, 3akoH Kyiona, 3akoH Owma i
ydacTka nenw, 3akoH Jxoymns—IJlenna, 3akon Oma 11t TOJIHOW 1IE€NH, YCIIOBUS UX PUMEHUMOCTH.
CocTaBisITh ypaBHEHHE, BBIPAKAIOLIEE 3aKOH COXPAHEHMS 3JIEKTPUYECKOIO 3apsja, ypaBHEHHE,
BbIpaxkaroniee 3akoH KysoHa, ypaBHEHUs, CBSI3bIBAIOIINE HANPSKEHHOCTh 3JIEKTPUUECKOTO MOJIS C
Pa3HOCTHIO IMOTCHHUAIOB B KOHKPCTHBIX CUTyalUAX, HNPHUHOUII CYNCPIIOSUIUU ISJICKTPHYCCKUX
nosiei. OnpenensTh, UCIOIb3Ysl COCTABICHHOE YPaBHEHUE, HEU3BECTHBIE BEJIMUNHBI.

Beruucnate 3HadueHHE HANPSHKEHHOCTH IIOJISI TOYEYHOI'O AJIEKTPUYECKOTO 3apsza, ONpPEACIAThH
HaIlpaBJICHUE BEKTOpa HAINpPSIKEHHOCTH, 3HAYEHUS DJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATopa,
3apsfa KOHJEHCATopa, HampsHKEHUs Ha OOKIaJKaX KOHJIEHCATopa, M[MapaMeTpoB IJIOCKOTO
KOHJICHCATOpa, JHEPIHUU BJIEKTPUYECKOrO0 TOJISI 3apsDKEHHOrO0 KOHJIEHCATOpa B KOHKPETHBIX
CUTyaIUsX.

OnpenensTh HaNpaBiIeHUE U 3HAUEHUE PE3YyIbTHPYIOIIEH HANpPsHKEHHOCTH 3JIEKTPUUECKOTO OIS
CHCTEMBI TOYEYHBIX 3aps/I0B, MOTEHIMAN JEKTPOCTATUUECKOTO OIS B TAHHOM TOYKE ITOJISI OJJTHOTO
3apszia, pa3HOCTh MOTEHIIMATIOB Pa0OTy AJIEKTPOCTATHYECKOTO TOJISI, HAMPSHKEHUE B KOHKPETHBIX
CUTYaIlUsX, pabOTy U MOIIHOCTh AJNEKTPUYECKOTO TOKA, KOJUYECTBO TEIUIOTHI, BBIACISIONMICHCS B
IMPOBOAHUKE C TOKOM, ITPH 3a/JaHHBIX IMapaMCTpax.

@opMynHpoOBaTh NPHUHIMUI CYNEPIO3UIUN AIEKTPUUECKUX Mose. OnpenensiTe HanpaBlICeHUE U
3HAYEHUE PE3YIbTUPYIOLIEH HATPSKEHHOCTH 3JIEKTPUYECKOTO TOJISI CUCTEMBI TOUEUHBIX 3apsI/IOB.

[IepeunciiaTs CBOMCTBA JIMHUM HANPS)KEHHOCTH AJIEKTPUUYECKOTO TTOJIS.

N3o0paxaTe 3JIEKTpUUYECKOE TI0JIE C TOMOIIBIO JUHUN Hanpsbk€HHocTH. Pacmo3HaBath u
n300paxaTh JMHUU HANPSHKEHHOCTU TMOJIE TOYEYHOTO 3apsga, CHCTEMbl TOYEUHBIX 3apsjioB,
3apsKEHHOM IJIOCKOCTH, JBYX MapalieNbHbIX IUIOCKOCTEH, 1mapa, chepbl, HUINHIPA, OJHOPOJIHOTO
U HEOJHOPOJHOTO OJJIEKTpUYEeCKuX moneid. M300paxkaTh JKBUIIOTCHIUATIbHBIC MMOBEPXHOCTU
ANEKTPUYECKOTO MOJIA.

OnuceIBaTh MOBEAECHUE MPOBOJHUKOB U JUAJIEKTPUKOB B HJIEKTPOCTATUYECKOM II0JIE HA OCHOBE
3HAaHUHA O CTpOCHUHN BEIICCTBA. Pacrio3nasate u BOCIIPOMU3BOJUTL SBJICHUSA SHGKTpOCTaTPI‘IeCKOfI
WHIYKIUWA U TONSpU3aUUU AUAIEKTPUKOB. ONUCHIBATh MPUHIUN JEUCTBUS 3JIEKTPOCTATHUECKOU
3AIIUTBHI.

Teopernueckn npeackasplBaTh HAa OCHOBAHMM 3HAHWKW O CTPOCHUM BELIECTBA IIOBEJCHUE
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IPOBOJIHUKOB U JUAJIEKTPUKOB B 3JIEKTpUUYECKOM mosie. OOOCHOBBIBATH U OTCTAUBATH CBOIO TOUKY
3pEHHUSL.

CocTaBiATh PABEHCTBA, CBA3BIBAIOLIUE HAIPSHKEHHOCTD JIEKTPUYECKOTO IOJIA B JUIJIEKTPUKE C
HaNpsDKEHHOCTBIO  BHEIIHETO 3JIEKTPUUYECKOIO IOJIA; HAaxOJUTh, MCHOJIb3Ysl COCTaBIEHHOE
YPaBHEHHUE, HEU3BECTHBIC BEJIMYNHBI.

[lepeuuncnsTh ycioBus CyIIECTBOBAHUS AIEKTPUUECKOTO TOKA.

[Tonp30BaThcs aMIepMETPOM, BOJIBTMETPOM, YUYHUTHIBATH OCOOEHHOCTH HM3MEPEHMS KOHKPETHBIM
pruOOpPOM U MpaBUIIA MTOAKIIIOUEHUS B DJIEKTPUUECKYIO LIEIIb.

HccnenoBaTh 3KCIIEPUMEHTAIBHO 3aBUCUMOCTh CHJIBI TOKA B IIPOBOJAHMKE OT HAIPSDKEHHS U OT
COINPOTUBIICHUS IPOBOIHUKA.

N3mepsATh 3HaUYE€HHE SJIEKTPOIBIKYLIEH CHIIbI, HANPSDKEHME M CUIY TOKA Ha Y4acTKe LENU C
HOMOILBIO BOJIBTMETPA, aMIepMeTpa U HUPPOBBIX JaTYNKOB HANIPSKEHUS U CUJIBI TOKA.

Cobnronats nmpaBuiia TEXHUKH O€30MACHOCTH MTPH pabOTE ¢ HICTOYHUKAMH TOKA.

PaccuuThiBaTh 00Illee CONPOTHUBIEHHE ydyacTKa LIEMU MPHU IOCIEIOBAaTEIbHOM U HapajljielbHOM
COEIMHEHUH MPOBOJHUKOB, NPU CMEIIAHHOM COEIMHEHUH NMPOBOJHUKOB. BBIONHATE pacy€Tsl CUI
TOKOB M HANpsOKEHUH B PA3IWYHBIX (B TOM 4YHCIE, B CIOXKHBIX) ODJEKTPUYECKHX MEMsX.
PaccuntbiBaTh 00111YI0 EMKOCTH CUCTEMBI KOHJIEHCATOPOB.

[IpuBoauT,  TpUMEpPHl  UCHOJB30BAHUS  MOJTYHNPOBOJHHKOBBIX, BaKyyMHBIX  IPHOOPOB,
anekTpoisn3a. [IpuBoAUTH MpUMEpBI CBEPXIIPOBOIHUKOB, MPUMEHEHUS CBEPXIIPOBOIMMOCTH.
VYTOUHATH TIpaHULBl NPUMEHUMOCTH 3akoHa Oma B CBA3M C CYLIECTBOBAHHEM  SIBJIICHHUS
CBEPXIIPOBOJUMOCTH.

Teopernueckn npeacka3biBaTh HA OCHOBAHMM 3HAHUI O CTPOCHMHM BEIIECTBA XapaKTEp HOCUTENIEH
3apsA70B B Pa3iMUYHBIX Cpelax, 3aBUCHUMOCTb CONPOTHBJIEHUS MPOBOJHUKOB, MOJIYIMPOBOAHUKOB U
AIIEKTPOJIUTOB OT TeMmepaTypbl. [IpHBOAUTE MpUMeEphl PU3UUYECKUX SKCIEPUMEHTOB, SIBIISIOLIMXCS
KPUTEPUSIMH HCTUHHOCTU TEOPETHUYECKUX MpeackazaHuil. OOOCHOBBIBATH W OTCTAaMBaTh CBOU
IIPEITOJIOKEHNS.

[IepeuncriaTe OCHOBHBIE CBOMCTBAa p—I-nepexona. I[IpUMEHATh TEOpUI0 MPOBOAMMOCTH K
OINKCAHUIO pabOTHI 1M0JIa U TPAH3UCTOPA.

PaGorats B nape, rpynmne npu BbIMOJIHEHUH TPAKTUUECKUX 3aJaHUH.

Haxonute B MIHTEpHETE U JONMOIHUTENBHOM JUTEpaType MH(POPMAIUIO 00 OTKPBITHM 3JIEKTPOHA,
UCTOPUM HU3YUYEHMs] DJIEKTPUYECKMX SBJIECHUH, HMH(OpPMAnUio O CBA3M 3JIEKTPOMArHUTHOTO
B3aMMOJICHCTBHS C XUMHUUYECKUMH PEAKIUIMU U OMOJOTHYECKUMH MpolieccamMu, 00 MCI0JIb30BaHUH
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ANEKTPUUECKUX SIBJICHUH )KUBBIMU OpTraHU3MaMHU.
['OTOBUTH MpE3eHTAIINH U COOOIIEHUS IO U3YYCHHBIM TeMaM.
[lepepabarbiBaTh, aHaIM3UPOBATh U MPEACTABIATH HHPOPMALUIO B
MOCTaBJICHHBIMU 3aJJa4aMH.

COOTBECTCTBUU C

IMoBTOpenue (7 1)

IToBrOpenue no teme «MexaHHKay,

«MonekynspHas buznka u
TEPMOJIMHAMHUKAY.
[TpomexyTouHas aTTecTalus.

Hrorosasi kKoHTpoOJIbHAsSI padoTa.

CTpyKTypHpOBaTh U3y4EHHYIO Ha ypoKax HH(POPMALIUIO B HY)KHOH (opme.
[IpoBoauTh CaMOOLIEHKY, pediekcuto.

11 kmacc (170 yacoB)

Copepxanue 1o TeMaM

‘ XapakTeprCTHKa OCHOBHBIX BUJIOB JCATEILHOCTH YUE€HHUKA (Ha yPOBHE YUEOHBIX JICHCTBHI)

asaed J\e 1. «IJEKTPOAUHAMUKA: MAIHUTHOE I10J1€, JJICKTPOMArHUTHaAdA HHAYKIHA *)> 9
P Nel «d9 , *» (23

MarautHoe oJie. Nunykuus
MarHUTHOTO TOJIA. JlerictBue
MarHUTHOTO TIOJsi Ha TPOBOJHHUK C
TOKOM M JBIXKYLIYIOCS 3apsyKEHHYIO
yactuny. Cwia Ammepa W cuia
Jlopenua. MaruvTHbIe CBOMCTBA
BEIIIECTBA. MarsauTtHas 3aMHCh
uHpOpMaIIUK. DNEKTPOU3MEPUTETHHBIC
puOOopHI.

SIBnenue 3JIEKTPOMATHUTHOMN
MHAYKIIMU. MarautHeiil notok. [IpaBuio
Jlenna. 3aKkOH  JJEKTPOMAarHUTHOM
WHIYKIUW. OJIEKTPOMarHuTHOE IIOJE.
Buxpesoe DIEKTPUYECKOE oJe.
[IpakTHyeckoe NpUMEHEHHUE 3aKOHA
ANEKTPOMATHUTHOMN 1503010791017078
Bosnuknosenue 3/1C MHIYKIINM B

HaBaTI) OIPCACIICHUA HOHATHUI: MarHUTHOE MoJie, MHAYKOWSA MAarHuTHOI'O ITI0JIA, BUXPEBOC IIOJIC,
cuna Ammepa, cuna JlopeHiia, sIBI€HUE AIEKTPOMATHUTHOM WMHIYKUMU, MarHUTHbIM noTtok, D/C
WHAYKIUH, UHAYKTUBHOCTB, caMoMHAYKLuUs, D/1C caMOMHIYKIIHH.

Pacro3naBath, BOCHPOM3BOAUTH, HAOMIONATh  ANEKTPOMATHUTHOM  WHAYKIIHH,
CaMOMHAYKI WU, TOKAa3bIBATE MIPUYHNHHO-CJICICTBCHHBIC CBA3H IIPU Ha6J'IIO}ICHI/II/I SAIBJICHUA

JlaBaThb onpenieeHue eAMHUIBI MHIYKIIUA MarHUTHOTO MOJIS.

OOBSICHIATH BOSHUKHOBEHUE BHUXPECBOT'O SJICKTPUICCKOT'O MOJIA U 3JICKTPOMArHUTHOI'O ITOJIA.

[lepeuncnaTb OCHOBHBIE CBOMCTBA MAarHUTHOTO TOJISI, TPUMEPHI UCIIOJIB30BAHUS SIBJICHUS
BJ'IGKTPOMaFHI/ITHOI\/II WHAYKIOUH.

N300pakaTh MarHUTHBIE JTHHUHA TTOCTOSIHHOT'O MarHUTa, MPSIMOTO MPOBOJIHUKA C TOKOM, KaTYIIKU
C TOKOM.

Habmonate B3auMoieliCTBHE KaTYIIKH ¢ TOKOM U MarHUTa, MAaTHUTHOW CTPEJIKH U MPOBOJHHKA C
TOKOM, JleﬁCTBHH MAaramMTHOTI'O ITOJIA Ha ABMKYIIYIOCA 3apsKCHHYIO YaCTHUITY.

®opMynHrpoBaTh 3aKOH Ammepa, npaBuio JIeHIa, 3aKOH 3JE€KTPOMArHUTHOW WHIYKIWHU, 3aKOH
CaMOMHAYKIHH, I'PAHUIbI UX TPUMCHUMOCTH.

OmnpenensaTs HanpaBlIeHUE JIUHUN WHAYKIIUH MarHUTHOTO MOJISl C MTOMOIIIBIO TIpaBuiIa OypaBuMKa,
HaIpaBJICHUE BEKTOPOB CUJIbI AMIiepa 1 cuiibl JIOpeHIia ¢ MOMOIIBIO TPaBUJIA JIEBOU PYKH.

SAIBJICHUC
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JABHXXYHIHUXCA IIPOBOJHHKAX. SIBienue
CaMOUMHAOYKIHH. I/IHI[YKTI/IBHOCTL.
9Heprm{ OJICKTPOMAardHuTHOI'O I10JIs.

JladopaTtopnassi paGora Ne 1
«HUcceaenoBanmne sIBJICHU S
3J1eKTPOMATHUTHONH MHIYKIIUI)

KonrposbHnas padora Ne 1 mo teme
«MaruurTHoe no.Jie,
3JIEKTPOMATHUTHASI HHIY KM

[IpuMensaTh 3akoH Amrepa U GOpMYITy JJIs BEIYMCICHUS CHIIbI JIOpeHIIa Mpu pereHUH 3a/1a4.

N3mepsTh cuily B3aMMOIUCTBUS KaTYIIKK C TOKOM M MarHura.

Haxonuth B KOHKpPETHOW CHUTyallud 3HaudeHHs: MarHuTHoro mnortoka, JOJIC wunayknuu, D/C
WHIYKIUA B JBWXKYIIUXCA mpoBogHukax, OAC caMOMHAYKIIMU, HUHAYKTUBHOCTb, SHEPTUIO
MarduTHOTO IOJIS.

HaGmro1aTe 1 aHATM3UPOBATH SKCIIEPUMEHTHI, IEMOHCTPUPYIOIIHE paBuio JIeHma.

HccnenoBaTh siBI€HHUE AIEKTPOMArHUTHOM WHIYKIIHH.

PaGorars B mape mpu BBIIOJIHEHUU MPAKTHICCKUX 3aJaHUH, TUITAHUPOBATh YKCIIEPUMEHT B Iape U
TpyMIie MpH pEHIeHUH 3a/1a4.

Haxomuts B nutepatype u B UHTepHeTe nH(bOpMaIuio o Bkiane Amiepa, JlopeHna B usydeHue
MarHMUTHOTO TOJs, pycckoro ¢us3uka CroneToBa B HCCICIOBAHUE MArHUTHBIX CBOWCTB
(dbeppoMarHeTMKOB, O IMPUMEHCHUH 3aKOHa AMIiepa, MPaKTUYECKOM HMCIOJIb30BaHUU JEHCTBUS
MarHuTHOTO TIOJISi Ha JABWXKYLIUMHCSA 3apsj, YCKOPHUTEISAX DJIEMEHTApHBIX YacCTHIl, O BKJAJE
POCCHUHCKHMX YYEHBIX B CO3/JaHHE YCKOPHUTENEH SJIEMEHTApHBIX YacTHI[, B TOM YHCIE B
O6beaunennom UWuctutyre SAnepusix Wccnepoanuit B [[yOHe u Ha agpoHHOM KoJulaiiiepe B
Llepue; 06 ucnonp3oBaHuM (HeppoOMarHeTUKOB, 0 MATHUTHOM I10JI€ 3eMJIH, UH()OPMAIIMIO O UCTOPUHU
OTKPBITHSI SIBJICHUS SJIEKTPOMArHUTHONW WHIYKIIMHU, O BKJIAJIE B M3yYEHHUE ITOTO SIBIICHUS PYCCKOTO
¢uszuka 3. X. Jlennma, o Oopb0Oe C TPOSBICHUSMHU HIEKTPOMATHUTHOW HHIAYKIMHM U O €&
WCIIOJIb30BAaHUU B MPOMBIIIIICHHOCTH.

['oToBUTH Mpe3eHTAMH U COOOIIEHUS IO U3YUYEHHBIM TEMaM.

Paznen Ne 2 «Konedanusi 1 BoaHbD (36 1)

Pa3nen Ne 2.1 «Konebanus u BoJIHbD (MexaHn4yeckue koJiedanusi) (10 1)

MexaHu4deckue KoJIeOaHusl.
CBo0OoHBIE KOJIeOaHus.
Maremarnueckuit 51 MPY’KWHHBIN

MasTHUKH. [IpeBpareHuss sHEpruu mnpu
KOJICOAHUSAX.  AMIUIATYHa,  TEPHOI,
4acToTa, daza KoJieOaHuil.
Boinyxxnennsie konebaHusi, pe30HaHC.

JlabopaTopHas
«Omnpenesenue

paGora Ne 2
YCKOpeHHusI

JlaBaTh ompenencHus TOHATHI: KoieOaHus, KoedaTenbHas CUCTeMa, MEXaHUIeCKHe KOJIeOaHus,
rapMOHHYECKHe KojeOaHus, CBOOOAHBIE KOJIEOaHMsI, 3aTyXawllue KoJeOaHUs, BBIHYKICHHBIC
KoJieOaHusl, pe30HAHC, CMEIIIEHNE, aMIUTUTY 1a, IEPHO/I, YaCTOTa, COOCTBEHHAS YacTOTa, (aza.

[TepeuncnsTh ycinoBUs BO3HUKHOBEHHUS KOJIEOAHW, BHIBI KOJEOATEIhHOTO ABMKEHUS, HX
CBOMCTBA, CITOCOOBI MOJyYeHHsI CBOOOTHBIX U BBIHYKJICHHBIX MEXaHUYECKUX KOJICOaHUH.

[IpuBOIUTE MPUMEPHI KOIEOATETHHBIX CHCTEM.

OHI/ICBIBaTI) MOIOCIN: pr>KHHHBII7I MasaATHHK, MaTeMaTI/I‘-IeCKI/Iﬁ MasITHHUK.

Pacnio3naBath, BOCIIPOM3BOAUTD, HAOIIOIaTh TAPMOHUYECKHE KoleOaHus, CBOOOIHbIE KOJIeOaHus,
3aTyxarolye KoJieOaHus, BRIHYKICHHBIC KOJICOaHUs, pe30HaHC.

CocTaByIATh YpaBHCHHE MCEXaHHUYCCKHUX KOJICOAHWH, 3alHChIBaTh €ro perieHue. OnpenensaTh 1Mo
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CBOOOHOTO MA/IeHUsI IPH MOMOIIH
MasITHUKA»

KontposbHas padora Ne 2 mo Teme
«MexaHnveckue KoJie0aHUsD»

YPaBHEHHIO KOJI€0ATEIBHOTO IBUKECHHUS ITapaMeTphl KoJeOaHMsl.

[IpencraBnsTh 3aBUCUMOCTh CMEIICHUS OT BPEMEHH MpPH KOJIEOaHMAX MaTEeMaTH4YeCKOro U
NPYKHHHOTO MAasTHUKA Tpauyeckd, ONPENeNsaTh M0 TpaduKy XapaKTepUCTUKU: aMILTUTYIY,
NEPUOJT M YaCTOTY.

Haxomute B KOHKPETHBIX CHTYyalMsIX 3HAUCHHs MEpuoJa KOJIeOaHWH MaTeMaTHYeCKOTO H
NPYKUHHOTO MasiTHUKA, SHEPTUN MasTHUKA.

OOBACHATH IpEBpallleHHs] SHEPruU NpU KoJeOaHHSIX MaTeMaTHYeCKOro MasTHUKAa M Ipy3a Ha
IPYKUHE.

PabGortath B mape npu BBIIOJIHEHUN NMPAKTUYECKUX 3aJaHUH, TUIAHUPOBATh 3KCIIEPUMEHT B Iape U
rpyIIIe P pEIIeHUH 3a/1a4.

Bectu nuckyccuto Ha Temy «PoJb pe3oHaHca B TEXHUKE H OBITY.

Haxomute B nureparype u B MHTepHere uH(pOpManuio 00 HMCIOIB30BAHUM MEXaHHUYECKHX
KoneOaHuii B TpHOOpax TeoJOrOpa3BEAKH, 4YacaxX, KadelsX, APYIMX YyCTpoWcTBax, 00
UCIIOJIb30BAHUH B TEXHUKE M MY3bIKE PE30HaHCa U 0 O0prOe C HIM.

['oTOBUTH Mpe3eHTaluu U COOOIIEHHUS IO U3YYEHHBIM TEMaM

Paznen Ne 2.2 «Kosiebanus v BOJIHBI (3JIEKTPOMArHUTHBbIE KoJieoanus) (17 )

OJeKTpOMarHUTHBIE KoJie0aHus.
Konebarenbusiit  koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KosieOaHus.
ABTOKOIE0aHMS. BeinyxeHHbIE
3JIEKTPOMArHUTHBIE Kosie0aHusl.
BrinyxieHHBIE 3JIEKTPOMAarHUTHHIE
Kosie0aHusl. [lepemenHbIi TOK.

Konnencarop u karymka B IeOU
MEPEMEHHOT0 TOKa. Pe3oHaHc B 1enu
MEPEMEHHOT0 TOKa.

[IpousBoacTso, nepegaya u
noTpeOIeHHEe IIEKTPUUECKON DHEPTHH.
Tpancdopmarop.

KontpoabsHasi padora Ne 3 mo teme
«DIeKTPOMArHUTHbIE KOJIeOaHUS»

JlaBaTh ompeneneHusl TOHSATHI: DIEKTPOMArHUTHBIE KoOJeOaHMs, KojeOaTeNbHBI KOHTYD,
CBOOOIHBIC JJICKTPOMArHUTHBIC KOJICOAHWS, BBIHYXKICHHBIC JJIEKTPOMATHUTHBIC KOJICOAHMS,
MEPEMEHHBIN 2IEKTPHUUECKU TOK, aKTUBHOE COMPOTHUBJICHHE, NEHCTBYIONIEE 3HAYCHUE CHIIBI TOKA,
JENCTBYyIOIIee 3HAYCHHE HANIPsKEeHUs, TpaHchopMaTop, KOdPOUITUEHT TpaHCHOpMAIIHH.

N300paxaTh cxeMy Kos1e0aTeIbHOr0 KOHTYpPa U ONUCHIBATh MPUHIUI €0 PadOoTHI.

Pacrio3naBath, BOCHpPOHM3BOAWTH, HAOMIOIATh CBOOOJHBIE JJIEKTPOMArHUTHBIE KoJeOaHus,
BBIHYK/ICHHBIC JICKTPOMAarHUTHBIC KOJICOAHMsI, PE30HAHC B IICTH ITEPEMEHHOTO TOKA.

AHanu3upoBaTh MPEBPAIICHUS YHEPTHH B KOJIEOATETLHOM KOHTYpE MPH 3JIEKTPOMATrHUTHBIX
KOJICOAHHSIX.

[IpencraBasTh 3aBUCHMOCTh JEKTPHUUECKOTO 3apsia, CHUIIBI TOKA U HAIMPsKEHUS OT BPEMEHU MPU
CBOOOJTHBIX JIEKTPOMArHUTHBIX KOJICOAHMSIX.

Omnpenenste 1o rpaguKy KoJIeOaHHUH ero XapaKTepUCTUKH (aMIUTUTYy, IEPUO U YacTOTy),
MIEPHO/I, YaCTOTY, aMIUTUTYTY KOJICOAHHH B KOHKPETHBIX CHTYaI[HsX.

3anuceiBaTh Gopmyny TomcoHa. Beraucnsate ¢ momormisto hopmynsl ToMcoHa MEPHO U YaCTOTY
CBOOOJTHBIX JIEKTPOMArHUTHBIX KOJICOAHMI.

OOBACHATH IPUHITUII TIOTYYCHUSI IEPEMEHHOT0 TOKa, YCTPOMCTBO reHepaTopa MEPEeMEHHOTO TOKa.
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HazbiBaTh 0COOEHHOCTH MEPEMEHHOTO ANEKTPUYECKOTO TOKA HA YYACTKE LIETIH C PE3UCTOPOM.

OmnwuceIBaTh yCTPOHCTBO, MPUHIIMII ACHCTBUS U IPUMEHEHHE TpaHchopmaTopa.

Haxomuts B nuteparype u B MuTepHere nHOpMaLNIO O MOJYyYSHUH, TTepeaade U UCIIOJIb30BAHUU
NEPEMEHHOTO TOKa, 00 HMCTOPUHU CO3/1aHUS W TMPHUMEHEHHH TPaHC(POPMATOPOB, HCIOIH30BAHUU
pe3oHaHca B IeNM MEPeMEHHOro TOKa M O Ooppbe ¢ HHUM, ycmexax U mIpobdieMax
AIIEKTPO3HEPIETUKH.

Bectu nuckyccuio o nosab3e U Bpeae 3JIEKTPOCTAHLMM, apryMEHTUPOBATh CBOIO MO3UIIMIO, YMETh
BBICJIYIIMBATh MHEHUE JAPYTUX YYACTHUKOB.

['0TOBUTH Npe3eHTAIMK U COOOILEHNUS IO U3YYEHHBIM TEMaM.

Pa3znen Ne 2.3 «Kosebanusi u BOJIHBD) (MeXaHHYeCKHE BOJIHBI) (3 1)

Mexanuueckue BosHBL [lomepeuHbie
U TIPOJIOJILHBIC BOJHBI. DHEPTHs BOJHBI.
HNurtepdepentius u audpakius BOJIH.
3BYKOBBIC BOJIHBIL.

JlaBaTh omnpezneneHus MOHATHI: MEXaHWYECKas BOJIHA, IOIEpPEYHas BOJIHA, NPOJOJIbHAS BOJIHA,
CKOPOCTh BOJIHBI, JUIMHA BOJIHBI, 3BYKOBas BOJIHA, TPOMKOCTh 3BYKa, BBICOTAa TOHA, TEeMOp,
OTpake€HHe, IpeJOMIIEHHE, IOIIOIIeHHe, HMHTeppepeHuus, aAudpaxkuus,  noJaspu3anus
MEXAHUYECKUX BOJIH, KOTEPEHTHBIE HCTOYHUKH.

[IepeunciaATs CBOWCTBA U XapaKTEPUCTUKA MEXaHUYECKHUX BOJIH.

Pacnio3HaBath, BOCHpPOM3BOJAUTH, HAOMIONAaTh MEXAHWYECKHE BOJHBI, IOMEpPEUHbIe BOJHBHI,
MPOJOJBHBIE BOJHBI, OTPaXKEHUE, MpPEOMJIEHUE, MOIJIOIIEHHEe, MHTep(epeHIuto, AMPPaKIUI0 U
MOJISIPU3ALUI0 MEXaHUYECKHUX BOJIH.

Ha3piBaTh XapakTEpUCTHKM BOJH: CKOPOCTb, YacTOTa, [JIMHA BOJIHBIL.

OmnpenensaTs B KOHKPETHBIX CUTYalMsIX CKOPOCTH, YaCTOTHI, IJIMHBI BOJIHBI.

Haxomute B nureparype u B MHTepHere wuHpopManmuio o BO30YXKIEHUHU, Iepenaye u
UCIMOJIb30BAaHUU 3BYKOBBIX BOJIH, 00 HCIIOJIb30BAaHUM PE30HAHCA 3BYKOBBIX BOJIH B MY3BIKE U
TEXHUKE.

Bectu nuckyccuro o mojb3e U Bpele BO3ACUCTBUS Ha YEJIOBEKA 3BYKOBBIX BOJIH, apI'YMEHTUPOBATh
CBOIO MTO3MIIMIO, YMETh BBICIYIIIMBAaTh MHEHHUE IPYTUX YYACTHUKOB.

['oTOBUTH Mpe3eHTaIK U COOOIIEHNUS IO U3YUYEHHBIM TEMaM.

Paznen Ne 2.4 «KoJieoanusi 1 BOJIHBI (3JIEKTPOMATHUTHBIE BOJIHBI) (6 )

DIIEKTPOMarHuTHOE ojJe.
DJIEKTpOMAarHuTHbIE BOJIHBL. Buxpesoe
JJIEKTPUUECKOE oJIE. CaoiicTBa

OJICKTPOMAariuTHBIX BOJIH. ,HI/IaHaSOHBI
OJICKTPOMAariuTHBIX I/ISJ'IyLIeHI/Iﬁ n Hux

JlaBaTh ompeneneHusi MOHATHI: SJIEKTPOMAarHUTHOE II0JIe, BUXPEBOE AJIEKTPUYECKOE IIO0JIE,
AJIEKTPOMArHUTHBIE BOJHBI, CKOPOCTh BOJIHBI, JJIMHA BOJIHBI, OTpPaXCHHUE, TPEIOMIICHHE,
norjouieHne, naTepepeHius, Tudpakius, TONePEeIHOCTb, MOISIPU3ALNS HIEKTPOMATHUTHBIX BOJIH,
PasnoCBA3b, PAAUOJIOKALIUS, AMIUTUTYIHAS. MOJIYJIALIUSA, J€TEKTUPOBAHHE.

OOBSACHATH B3aMMOCBSI3b MEPEMEHHBIX 3JIEKTPUUECKOT0 M MarHUTHOro mojeil. PucoBate cxemy
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IMPAKTHUYCCKOC IMPUMCHCHHUC. HpI/IHHI/IHH
PaaroCBA3U U TCICBUACHUA

pacnpoCTpaHEHUs] DJIEKTPOMATHUTHOW BOJHBL. [lepedncnaTe CBOWCTBA M XapaKTEPUCTUKU
AJIEKTPOMArHUTHBIX BOJIH.

Pacnio3naBath, HaOmonaTh 3JEKTPOMArHUTHBIE BOJIHBL, HW3JIy4Y€HUE, INPUEM, OTpaKEeHUeE,
npejIoMIICHUE, TOTJIOMEHHE, WHTephEpeHIHI0, U(PAKIHI0 U MOJSAPU3AIUI0 IEKTPOMArHUTHBIX
BOJIH.

Haxonuth B KOHKPETHBIX CUTYyalUsAX 3HAYCHUS XapaKTEPUCTUK BOJIH: CKOPOCTH, YaCTOTHI, JUIMHBI
BOJIHBI.

OOBACHATD NPUHLIUIIBI PAJIUOCBA3H U TEJIEBUICHMUSL.

HccnenoBaTh CBOMCTBA 3JEKTPOMAarHUTHBIX BOJIH C IOMOIIBI0 MOOMIbHOTO TenedoHna. Ha3biBaTh
Y ONMCBIBATh COBPEMEHHBIE CPEICTBA CBA3HU.

Beigensare pons A. C. IlonoBa B M3y4eHMM JIEKTPOMArHUTHBIX BOJH U CO3JAHMU PAIUOCBS3H.
OTHOCUTBCA C yBaXXCHMEM K YU€HBIM U MX OTKPHITHSIM. OOOCHOBBIBaTH Ba)KHOCTb OTKPBITHUS
AJIIEKTPOMATHUTHBIX BOJIH I PAa3BUTHUS HAYKU.

Haxomnute B nureparype u B HMHTepHeTe wuH(OpManuio, TIO3BOJISIOUIYI0 OTBETUTh Ha
ITOCTaBJIEHHBIE BOIIPOCHI 10 TEME.

PaGotath B mape v rpynie npy pelieHnu 3a/1a4 U BhITOJTHEHUN MPAKTUYECKUX 3a/laHHH.

Haxomute B nureparype u B MHTepHere wuHpopManuioo o BO30YXKIEHUHU, Iepenaye u
UCIOJIb30BaHUU JIEKTPOMAarHUTHBIX BOJIH, 00 onbiTax ['epia u ux 3HaueHUH.

Bectn nuckyccuio 0 mosb3e M BpeNe BO3JECHCTBUSA HA 4YEJIOBEKA JJIEKTPOMAarHWUTHBIX BOJIH,
apryMEHTHUPOBATh CBOIO MTO3UIIMIO, YMETh BBICIYIIMBATH MHEHUE JPYTUX YYaCTHUKOB.

["'0TOBUTH Mpe3eHTaluy U COOOIIEHNUS O U3YYEHHBIM TEMAaM.

Paznen Ne 3 «dunexkrpoaunamuka: onruka (30 4)
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I'eomeTpuueckas OIITHKA.
[IpsimonuneliHoe pacupocTpaHeHue
CBeTa B OJIHOPOAHON cpene. 3aKOHbI
OTpaXXEHUS U TPEJOMJICHUS CBETa.
ITonHoe OTpaKEHUE. OnTtnyeckue
npubopsl. BonHoBBIE cBoOiicTBa cBera.
CxkopocTtb cBeTa. IHTEepdepeHIus cBeTa.

Korepentnocts.  udpakuus  cBera.
[lonsipuzanus csera. Jlucnepcus cpera.
[IpakTrueckoe IIPUMEHEHUE

3JIEKTPOMArHUTHBIX U3TTyUYECHUM.

Bunapl uznyyenuid. MictouHuku csera.
Cnextpbl.  CrHekTpaJibHbIM  aHalu3.
TennoBoe wu3nydyeHue. Pacnpenenenue
SHEPTHH B CHEKTPE aOCOJIIOTHO YEPHOTO
tena. [llkana 3M€KTpOMarHUTHBIX BOJIH.
HabGmonenue ciekTpos.

JlaGopaTtopnas  pabdora Ne 3
«Omnpenesienne noKa3areJist
NpeJIOMJICHHS CPe/ibl»

Jladboparopnass paGora Ne 4

«H3mepenne (poKycHOro paccrosHus
coOuparouei JTUH3bI»

JlaGopaTtopnas  pabdora Ne 5
«Onpenesnenne  UIMHBI ~ CBETOBOM
BOJIHBI»

KontpoabHast pa6ora Ne 4 no teme
«['eomeTpuueckasi ONTHKA
KonTposbHasi padora Ne 5 no teme

JlaBaTh ompeaesneHusl MOHSITUH: CBET, TEOMETPUYECKas ONTHKA, CBETOBOM Jy4, CKOPOCTb CBETA,
OTpaXEHUE CBETA, NIPEJIOMIICHUE CBETA, MIOJIHOE OTPAXKEHUE CBETA, YTOJ MAJACHUS, YTOJI OTPAKECHUS,
Yroj TMpeJOMJICHHS, OTHOCHUTEIBHBIM IIOKa3aTelb MPEJOMIICHHS, aOCONIOTHBIN TOKa3aTelb
MPEIOMIICHUS, JINH3a, (POKYCHOE PACCTOSHUE JIMH3BI, ONTHYECKas CHJIa JIMH3BI, JUCIICPCHs CBETA,
uHTepdepeHIus cBera, audpakius cBera, AU(PpaKIMOHHAS pelIeTKa, TOJIpU3aIisl CBETa,
€CTECTBEHHBI CBET, IUIOCKOMOJISIPU30BAHHBIN CBET, CIUIOUIHOM CHEKTpP, JUHEUYaThlii CHEKTP,
M0JI0CAThIN CIEKTP, CIEKTP MOIJIOIECHHS, CIEKTPAIbHBIN aHAIU3.

OnuceiBaTh METOABI HU3MEPEHHS CKOpPOCTU cBeTa. [lepedyucisiTh CBOMCTBA CBETOBBIX BOJIH.

Pacno3naBathk, BOCIIpOM3BOIUTH, HAOIIOIATh PACIIPOCTPAHECHUE CBETOBBIX BOJIH, OTPAKCHHE,
MpeJIOMIICHUE, TIOTJIONICHHE, TUCTIEPCUI0, HHTePPEPCHIINIO, JU(PPAKIIUIO U TIOJISIPU3AIUI0 CBETOBBIX
BOJIH; CIUIOIIHOM CHEKTp, JIMHEWYaThlil CHEKTP, MOJOCAThldi CIEKTpP, CIHEKTp HW3JIYy4eHUs U
MTOTJIOIICHMS.

®opMynupoBaTh MpUHLUIN [FOMreHca, 3aKOHbl OTPAKEHUSI M TPEIOMJICHHUSI CBETA, TPAHUIIBI UX
MIPUMEHUMOCTH.

CrtpouTth X0/ JIy4a B IJIOCKONApAIIIIETFHON TIACTUHE, TPEYTOJILHON MPU3ME, ITOBOPOTHOU MPU3ME,
obOopaumnBaromieil mpusme, TOHKOW nuH3e. CTPOUTh M300pakeHHe MpeAMeTa B IIIOCKOM 3epKale, B
TOHKOH JIMH3E.

[lepeuncnars BUABI JIMH3, MX OCHOBHBIE XapaKTEPUCTHUKA — ONTHYECKUH IIEHTp, TIJIaBHas
ONTHYECKasi OCh, POKYC, ONTHUYECKAsI CUJIA; BUBI CIIEKTPOB, BUJIBI SJIEKTPOMArHUTHBIX U3JTYYCHUH,
MX UICTOYHUKH, CBOWCTBA, IPUMEHEHHUE.

CpaBHHBAThH CBOMCTBA AJIEKTPOMArHUTHBIX BOJH Pa3HOM YaCTOTHI.

Haxonuth B KOHKpPETHOM CHUTyallMM 3HAY€HMs] yria MaJeHus, YIJla OTpaXeHus, yria
MPEJIOMJIEHUSI,  OTHOCHTEIBHOTO  IOKa3aTejsi  MpeJIOMJICHUs, a0COJNIIOTHOTO  TOKa3aTess
MPEeIOMIIEHHUsI, CKOPOCTH CBeTa B cpene, (POKyCHOro pacCTOSHUS, ONTHYECKON CHIIBI JUH3HI,
YBEUYCHUS JIMH3BI, Tepuoaa IU(PPaKIMOHHOW PEUIEeTKH, TMOJOXKEHHUS WHTEPHEpPEHITMOHHBIX U
TU(GPaAKIIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB.

3anuceiBaTh (POPMYNTy TOHKOW JIMH3BI, HaXOJWTh B KOHKPETHBIX CHUTyaIUsAX C €€ IMOMOIIBIO
HEU3BECTHHIC BEIIMUNHEL.

OOBACHATH MPUHITUTT KOPPEKITUHU 3PEHUS C TIOMOIIHIO OYKOB.

DKCTepUMEHTAILHO OMPEeNATh IOKa3aTelb MPEIOMIICHHUS cpefbl, (OKyCHOe paccTOsHUe
coOMparoIIe TUH3BI, JJIMHY CBETOBOM BOJHBI C TTIOMOIIBIO AUGPAKIIMOHHON PEIIETKH.

HccnenoBaTh 3aBUCUMOCTD yIJla MPEJIOMIICHUS OT yIJia MaJeHUs, 3aBUCUMOCTH PACCTOSHUS OT
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«BoHOBas1 OITHKA

JIMH3BI 10 U300paKEHUS OT PACCTOSHUS OT JIMH3BI 10 TPEIMETA.

Paborare B mape u Tpymnmne Npu BBHINOJHEHHH MPAKTHYECKUX 3aJaHUH, BBIIBUKCHUU THIIOTE3,
pa3paboTKe METO/I0B IPOBEPKHU TUIIOTES.

Haxonuts B mutepatype u B Untepuere nnpopmanmio o ouorpadusx 1. Hetorona, X. ['toiirenca,
T. FOnra, O. ®penens, ux HaydHoU padboTe, 0 e€ 3HaYCHUH JJIsI COBPEMEHHON HayKH.

Bricka3piBaTh CBOE MHEHHE O 3HAYEHUHU HAYYHBIX OTKPHITHH U paboT no ontuke M. Heiorona, X.
I'toiirenca, T. FOura, O. ®penerns.

Bocnpunnmars, aHaIM3upOBATH, IepepadaThiBaTh U MPEIBIBIATH HH(POPMAITUIO B COOTBETCTBHHU C
IIOCTaBJICHHBIMHU 3a/la4aMH.

BbiaensaTe OCHOBHBIE IOJIOKEHMsI KOPIYCKYJISIPHOM M BOJHOBOW TEOPUH CBETa. Y4acTBOBaTb B
00CYXJI€HUH 3TUX TEOPUI U COBPEMEHHBIX B3IVISIIOB Ha MPUPOY CBETA.

['oTOBUTH Npe3eHTaluu U COOOICHUS 10 U3YYEHHBIM TEMaM

Paznen Ne 4 «OCHOBBI CIIENUAIBLHOI TEOPUU OTHOCHUTEIbHOCTI (4 )

[TprauHbI MOSIBJICHUS CTO.
[Tocrymaret  CTO:  “HBapuaHTHOCTB
MOJlyJIi CKOPOCTHM CB€Ta B BaKyyMe,
IPUHLIAI OTHOCHUTEIBHOCTH
OWHIITeHHA.

ITpocTpancTBo " BpeEMs B

CIEIUaTLHON TEOPUU OTHOCUTEIHHOCTH.
DHeprus W UMNOYIbC  CBOOOAHOM
gacTuibl. CBsI3b MacChl M JHEPIHH
CBOOOIHOMN YaCTHUIIBI. DHEPTUS MTOKOS

JlaBaTh ompeneneHus MOHATHI: CcOOBITHE, MOCTYNAT, COOCTBEHHas HHEpLUalbHAas CHCTEMa
oTcyera, CoOOCTBEHHOE BpeMsi, COOCTBEHHasl AJIMHA Tella, Macca MOKOs, HHBAPHAHT, SHEPTHs TOKOS.

®opmynuposats noctynaatsl CTO.

3anuchiBaTh BBIPAXKEHUE JUIs dSHepruu nokos. Haxomute B autepatype u B HHTrepHere
uH(pOpMalLlMI0O O Teopuu d>(Pupa, O3KCHEPUMEHTaX, KoTopble mnpuBenu K cozaanuo CTO,
OTHOCHUTEJIBHOCTU PACCTOSHUM U MPOMEXYTKOB BpeMeHHU, ouorpaduu A. DHHIITEHA.

BrickasbiBaTh cBoe MHeHUE 0 3HaueHuu CTO 117151 coOBpeMeHHO! HayKH.

['oTOBUTH Mpe3eHTalU U COOOIICHHUS TI0 U3YYEHHBIM TEMAaM.

Paznen Ne 5 «kKBanToBasi pusnka. @u3nka aToma u aTOMHOT0 apa» (37 4)

IIpeamer ¥ 3agauuM  KBAaHTOBOWU
¢usuku. I'unoreza M. Ilmanka o
KBaHTax. doTordexT. ®oTOH.

VYpaBHenue A. OuHmTEHHA IS
dororddekra. OnbiTel A. I'. Cronerona,
3akoHBI (hoTtoaddekra. KopryckymsipHo-

HaBath ompeneneHuss MOHATHI: (GoTOdPdEKT, KBaHT, TOK HACBHIIEHUS, 3aJepKUBAIOIICE
HarpspDKeHue, paboTa BbIXOJa, KpacHas rpaHuiia (gorosddexra, aTOMHOE SIAPO, IHEPTETUUCCKHI
YpOBEHB, PHEPTHsl MOHU3AIIUN, MACCOBOE YHCIIO, HYKJIOHBI, SIIEPHBIE CHIIBI, Ae(PEeKT mMacc, SHeprus
CBSI3W, yHeNbHAs DHEPIrUs CBA3M AaTOMHBIX S7ACp, PAAMOAKTHBHOCTB, TEPHUOJ] TOJIypacraja,
MCKYCCTBEHHAsl paJMOaKTUBHOCTb, SI/IEPHBIC PEAKLUU, YHEPTETUUECKUM BBIXOJI SAEPHON pEeaKivH,
HenHas siepHas peakuus, KodphUIUEHT pa3MHOKEHHS HEUTPOHOB, KPUTHYECKAsi Macca, peakTophI-
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BOJIHOBOM Jlyau3M. Hudpakmus
aekTpoHoB. JlaBnenue cera. ONBITHI
II. H. JlebeneBa u C. WM. Baswmiosa.

CootHomieHne HEONPENEIEHHOCTEN
['eit3enOepra.

IInanerapnas MOJEIb aroMa.
OObsicHeHHe  JIMHEHYaToro  CIeKTpa
BOJIOPOJa Ha  OCHOBE  KBAHTOBBIX

nocrynaroB bopa. Jlazep.
CocTaB 1 CTpOEHHE ATOMHOIO Spa.

Nzotonbl.  SnepHbie  cuibl.  Jledekr
MaccChl U SHEPTUsl CBS3U ApA.
PaanoakTBHOCTB. Buaet

paZlOaKTUBHBIX NIPEBPAILEHUN ATOMHBIX
a1ep. 3aKOH paInOaKTUBHOTO pacna/a.

SnepHble peakuuy, peakLUUU NEICHUs
n cuHre3a. llemHas peakuust neseHUs
anep. Snepnas JHEPreTUKa.
Tepmosnepnsiii cuHre3. [IpuMeHeHue
ANepHOM  dHepruu.  buonormyeckoe
JIEHCTBHE PAAVOAKTUBHBIX U3ITy4EHUM.

OnemMeHTapHbIe YaCTULIBI.
@yHIaMEHTAIBHBIE  B3aMMOJICHCTBHSL.
Y CKOpUTEIH 3JIEMEHTAPHBIX YaCTHLL.

KontponbHast  paGora Ne 6
«KBanToBasi puzuxka»
Kontponbnast  paGora Ne 7

«Pu3znka aToMa H aTOMHOI'0 AApa»

Pa3MHOXKHUTEIH, TEPMOSJICPHAs PEaKIusl.

Pacnio3naBats, HaOmr0AaTh siBIeHUE (HoTOADDEKTa.

OmnuceiBath onbiThl CTONETOBA, Pe3epdopra.

®opmynupoBaTh runore3dy Ilmanka o kBaHTaX, 3aKOHBI (OTO3(h(eKTa, KBAHTOBBIC IMOCTYIATHI
Bbopa.

AHanu3upoBath 3aKoHBI (HoTOdDDEKTa.

3anuchIBaTh U COCTABIATh B KOHKPETHBIX CUTYAIUAX ypaBHeHHe DiHIITeHHA Uit PoTodddexTa u
HaXOJUTh C €ro NOMOIIIbIO HEU3BECTHBIE BETUUNHBI.

HaxomuTh B KOHKpPETHBIX CHUTyallMsiX 3HAYCHUS MAaKCUMalbHOW KHHETHYECKOH JHEpPruu
(OTO3TEKTPOHOB, CKOPOCTH (HOTODIEKTPOHOB, pabOTHI BBIXOZA, 3AMHPAIONIETO HAMPSIKECHUS,
YacTOThl M JJIMHBI BOJIHBI, YaCTOTHl W JUIMHBI BOJHBI, COOTBETCTBYIOUIMX KPAacHOW TpaHHUILIe
doTtoaddekra.

[IpuBoguTe 1PUMEPHI
BOJIHOBOTO Jlyalli3Ma.

OnuceIBaTh U CpaBHUBATH MOJIeN aToMa TomcoHa u Pezepdopaa, cBoiicTBa MpoTOHA U HEUTPOHA

PaccmaTpuBats, uccieoBaTh U ONUCHIBATH TMHEWUYATHIE CIIEKTPBI.

OOBsCHATH JTUHEHYaThle CHEKTPhl aToMa BOJOpOJa HAa OCHOBE KBAHTOBBIX MOCTYJaTOB bopa.
PaccuuTbiBaTh B KOHKPETHOW CHUTYaIlMM YacTOTy W JUIMHY BOJIHBI MCIyCKaeMoro (oTOHa IpH
Mepexo/ie aToMa M3 OJIHOTO CTAllMOHAPHOTO COCTOSIHUS B JPYTO€, SHEPTUI0 HOHU3AIMHN aToMa.

OnuceiBaTh IPOTOHHO-HEUTPOHHYIO MOJIEND AIpa.

OnpenensiTh COCTaB siA€P PA3IMYHBIX 3JIEMEHTOB C MOMOIIbIO Tabauipl MeHaeneena, 3J€MEHTHI,
oOpasyrolyecs B pe3yJibTaTe paJloaKTUBHBIX PaclaIoB.

N300paxaTh 1 YUTATh CXEMbI AaTOMOB.

[lepeuncasTe BUIBl paAHMOAKTUBHOIO pacmana aToMHbIX sjep. CpaBHHBaTh CBoOMcTBa anbga-,
Oera- U raMMa-HU3JIy4eHUN. 3aMuchIBaTh MpaBuia CMEIICHUsI IPU PaJOaKTUBHBIX pacianax

[lepeuncnsaTh ¥ ONUCHIBATH CBOWCTBA SAEPHBIX CHIL

3anuceiBaTh, OOBSICHATH 3aKOH PaJUOAKTHUBHOTO  pacmaja, yKa3blBaTh TPAaHUIBl  €ro
IPUMEHUMOCTH. Onpenenarb B KOHKPETHBIX CHUTYallUsX YHWCIO HEpacHaBIIMXCS SJEp, YUCIO
pacnaBIIUXCS s, IEPUO] TTOTypacnaja.

Brruucnsarte neext Macc, SHEPrHIO CBS3H U YAETIbHYIO SJHEPTHUIO CBSI3U

3anuceiBaTh sACpHBbIE peakiuu. OnpenensaTe NPOAYKThl SACPHBIX peakuuid. PaccunThiBaTh
SHEPIrUYECKUM BBIXOJ SICPHBIX PEAKLIMM.

ucnonb3oBaHuss  Gorodpdexra. OOBACHATH CYTh KOPIYCKYJISIPHO-
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OnuceiBaTh MEXAHU3MbI JEJCHUS Sep W UENHOW siaepHOM peaknuu. CpaBHUBATH SJIEPHBIC U
TEPMOSIICPHBIC PEAKIUU.

OOBACHATH MPUHIMIBI YCTPOHUCTBA M PAOOTHI SACPHBIX PEAKTOPOB. YUaCTBOBAaTh B OOCYXKICHUHU
MIPEUMYILECTB U HEJIOCTATKOB SJIEPHOMN SHEPTETUKHU.

[TepeuncnaTs OCHOBHBIE CBOMCTBA AJIEMEHTAPHBIX YACTHII.

Boigenste rpynmnsl 3J€MEHTApHBIX YaCTHII.

HaspiBath ¥ cpaBHHMBaTh BHUIBl (YHIAMEHTAIBHBIX B3aUMOJCHCTBHIA.
YCKOPHUTEJICH B U3YUCHUH dJIEMEHTAPHBIX YaCTHII.

AHanM3UpOBATh ONACHOCTb SIACPHBIX U3ITYYEHUH /7151 )KUBBIX OPraHU3MOB.

Haxomute B nureparype u B MHrepHere uHpopMmanuio o padorax CroneroBa, JleOenesa,
Basunosa, [lnanka, Komnrona, ne bpoins. Beiiensats posib poCCUICKUX YYEHBIX B MCCIEIOBAHUU
CBOMCTB cBeTa. [IpuBOIUTH MpUMEpBbl OMOJOTHYECKOTO U XUMHUUYECKOTO JICHCTBUS CBETA; CBEJACHUS O
(dakTax, MOATBEP)KIAIOIINX CIIOKHOE CTPOCHHE aToMa, O paboTax Y4Y€HBIX IO CO3AaHHUIO0 MOJEIH
CTPOCHMSI aTOMa, IIOJYYEHUIO BBIHYKJIECHHOTO W3JIy4€HHs, NPUMEHEHUU Ja3epoB B Hayke,
MEIUIIMHE, TPOMBIIUIEHHOCTH, OBITY; CBeIEHHUS 00 OTKPBITMM TPOTOHA, HEUTpPOHA,
PaAMOAKTUBHOCTH, O MOTYYEHUU U UCIOJIIB30BAHUU PATUOAKTUBHBIX M30TONOB, HOBBIX XMMHUYECKUX
AJIEMEHTOB; CBEJCHUS 00 MCTOPUHM OTKPBITUS AJIIEMEHTAPHBIX YaCTHUIl, O TPEX 3Tamax B Pa3BUTHU
(bU3HUKY STIEMEHTAPHBIX YaCTHII.

Brigenste posib poccHiicKuX yU€HBIX B CO3JaHUHM U MCIOJB30BAaHUU JIa3€POB, POJIb POCCUMCKUX
Y4E€HBIX B HCCIEJOBAaHUSAX AaTOMHOTO $ipa, B OTKPHITMM CIOHTAHHOTO NENEHUs sIep ypaHa, B
Pa3BUTHH SIIEPHOM SHEPreTHKHU, CO3AaHUHM HOBBIX M30TONOB B OUMAUN (OO6bennHEHHBIA MHCTUTYT
SAJIEPHBIX HccrenoBaHuil B r. J[yOHa).

I'OTOBUTH MpE3eHTAIINH U COOOIIEHUS IO U3YYCHHBIM TeMaM.

OnuceIBaTh pOJib

Paznen Ne 6 «Ctpoenue Beesnennoit» (5 )

ConHeunas cucrema: IIJIaHETHI U
Majiple Tena, cucrema 3emusi—JlyHa.
Crpoenue u 3Bomonus ConaHia u 3BE31.

Knaccupukanus  3BE3a.  3BE3ABI
WCTOYHWKHA WX OJHEprud. [ ajmakTuka.
CoBpeMeHHbIE MpeACTaBICHUs 0

CTPOEHMU U HBOJIOUMH BceneHHoM.
[IpuMeHUMOCTh 3aKOHOB (U3MKH IS

JlaBaTh ompeneneHus NMOHATUN: HeOecHas cdepa, SKIHUNTHKA, HEOECHBIM IKBATOp, MOIIOC MHUPA,
OCh MHpa, KpYr CKJIOHEHHS, TMPSMOE BOCXOXKACHHE, CKIOHEHWE, IMapajulakc, IMapcek,
ACTPOHOMUYECKAs €AMHUIIA, IEpUreTuid, ad)ennii, COTHEYHOE 3aTMEHHUE, TyYHHOE 3aTMEHUE, MIIaHEThI
36MHOHM TPYIIbI, TMJIAHETHI-TUTAHTBI, ACTEPOUJ, METeop, METEOpPHUT, Qorocdepa, CBETUMOCTD,
npotyOepaHen, myjabcap, HEUTpOHHAs 3Be3/a, u€pHas NbIpa, MPOTO3BE3/71a, CBEPXHOBAs 3BE3Ja,
rajakTuKa, KBa3ap, KpacHOE CMeIlleHHe, Teopusi bonbiioro B3peiBa, Bo3pact BeeneHHOM.

Brigensts ocobenHocTr cuctemsl 3emiss—JIyHa.

Pacno3naBate, MoenupoBaTh, HAOIIO1aTh JTYHHBIE ¥ COJTHEYHBIC 3aTMCHHS.

29




OOBSICHEHUSI IPUPOABI  KOCMUYECKHX
0o0bekToB. TéMHas marepuss M TEMHas
JHEprus.

OOBSACHATD IPUIHUBHI U OTJIUBBI.

OnuceiBath crpoenure CosHeyHOU cucTteMbl, CONHIIA; BOJIOLUIO 3BE3/] OT POXKJIEHUS 10 CMEPTH,
COCTaB U CTPOCHHE TaJIAKTHK.

[lepeuncnsiT TUMMYHBIC TPYNIBI 3BE3/, OCHOBHBIC (M3UUYECKHUE XAPAKTEPUCTHKU 3BE3/, BUIBI
raJIaKTUK, [IJIAHETHI U BUJIBI MAJIBIX TEIL.

HaseiBaTh camble sspkue 3BE3/1bI U CO3BE3IHSL.

Boiaensate Mieusslil yTh cpeau Apyrux rajaktuk. Onpenensts Mecto COJHEYHON CUCTEMBI B
HEH.

OneHuBaTh NOPSJIOK PACCTOSIHUN 10 KOCMUUECKUX OOBEKTOB.

IIpyBoaUTE KpaTKOE W3JI0KEHUE TEOPUHM bonbIIoro B3pblBAa U TEOPUM PACLIMPAIOIIEHCS
BcenenHoi.

Hcnonb3oBate VHTEpHET 1715 OMCKA M300pakeHUM KOCMUYECKHUX OOBEKTOB M MHGpopManuu oo
UX 0COOEHHOCTSIX.

VY4yacTBOBaTh B OOCY)KJEHMM H3BECTHBIX KOCMHUYECKHMX HCCIEl0BaHUM. BbiiensaTs coBerckue u
pOCCUICKHME IOCTHXKEHHS B 00JACTM KOCMOHAaBTUKM U HCCIeloBaHUs KocMmoca. OTHOCHUTBCS C
YBa)KCHUEM K POCCUNCKUM YYEHBIM U KOCMOHABTAM.

Haxonuts B mutepatype u B IHTEpHETE CBEIEHU HA 33JaHHYIO TEMY.

IMoBTopenue (35 4)

IToBTOpEHHE.
IIpome:xxyTouyHast aTTecTalus.

CTpyKTypHpoBaTh U3y4YEHHYIO Ha ypoKax HH(OpMaLIKIO B HY>KHOU (popme.
IIpoBOIUTH CAMOOIIEHKY, peQIIEKCHIO.
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