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IHHOACHUTEJIBHAS 3AIIMCKA

MopenpHasi CHHXpOHU3UPOBaHHAs paboyas mporpamma 0a30BOro M yriyOIEHHOTO M3ydeHHUs IpeaMeTa
«Pu3uka» B 10-11 kiacce pa3paboTaHa pernoHaIbHBIM Y4€OHO-METOAMYECKUM OOBETUHEHUEM yUUTEIeH
(U3HUKHN TOCYTapPCTBEHHOTO OIO/KETHOTO YUPEXKICHUS TOTOIHUTEIBHOTO MPO(heCcCHOHATBHOTO 00pa30BaHus
Camapckoit oomactu «KpacHOSIpCKU peCypCHBIN IIEHTPY.

[Iporpamma pa3paborana Ha ocHoBe: [Ipuka3 MunucrepcTBa npocsenieHus: Poccuiickoit deneparuu ot
18 mas 2023 1, Ne 371. «DenepanbpHas oOpa3oBareiabHas  IporpaMma  CpeIHero obmero
o0pa3oBaHUS»

JlanHast mporpaMma CIIy»HUT OCHOBAHUEM JUIsl yUUTENS MO pa3paboTke padoueil mporpaMMsel o (u3nke B
KJIaccax, TJIe peaan3yloTcss MyIbTHIIPOPIIBHEIN yueOHbIH miaH. B pasnene «Temarnueckoe miaHuPOBaHUE
yueOHOro Kypca conuep:kanue o0ydyeHUs] CHHXPOHU3UPOBAHO JJII OCBOCHHS OOy4alOIIMMUCS MpeaMeTa Kak
Ha 0a30BOM, TaK U YIIIyOJIEHHOM ypPOBHE.

JanHas mporpaMma orpenenseT o0s3aTelbHOEe MPEAMETHOE COAEp)KaHUE, YCTaHABIMBAET MPUMEPHOE
pacnpenenenue y4yeOHBIX 4acoB 10 TEMaTHUECKUM pasiesiaM Kypca U peKOMEHAYEMYIO MOCIe0BaTeIbHOCTh
U3Y4YEHHs] TeM U pa3lesioB y4yeOHOro mpenMeTra ¢ y4éToM MEKIIPEIMETHBIX WM BHYTPUIPEIMETHBIX CBS3EH,
JOTUKKA y4eOHOro Ipolecca, BO3pacTHBIX OcoOeHHOCTel oOyuaromuxcs. [Iporpamma maér mpencrabieHue
0 LEISAX, cooepoicanuu, obwjell CTpaTeruu OOyueHUs, BOCIHUTAHUS W Pa3BUTHs OOYYAIOIIMXCS CPEICTBAMHU
yuebHoro npeamera «Puznkay Ha yrryOIEHHOM ypoBHE U 6a30BOM ypOBHE.

Hzyuenue xypca ¢pusuku yenyonénHo2o yYpoeHs No360sAem peanu308ams 3a0adu  npogheccuoHanrbHOU
OpueHmayuy, HAnpaeieHo Ha co30anue YClo8ull O NPOSIGNEHUsl CB0UX UHMELNEKMYAIbHbIX U MEOPYECKUX
CNOCOOHOCMEl KaXNCObIM YUAWUMCS, KOMOpble He0OX00UMbl OJis RPOOONNCEHUSL 00PA30BAHUS 8 BbLCUIUX VHEeOHBIX
3a6e0eHUsAX NO PATUYHBIM PUIUKO-MEXHUYECKUM U UHIHCEHEPHBIM CREeYUATbHOCSM.

B nporpamme onpenensroTcs miiaHUpyeMble pe3ylbTaTbl OCBOCHHS Kypca (U3MKH HA YPOBHE CPEIHErO
obmiero oOpa3oBaHUs: JHYHOCTHBIC, METANPEIMETHBIE, TIPEIMETHBIE (Ha yIITyOJIEHHOM B 0a30BOM ypPOBHE).
Hayuno-metononoruueckoit OCHOBOM njsi pa3paboTKu TpeOOBaHUN K JMYHOCTHBIM, METalpeIMETHBIM
U TIPEIMETHBIM Pe3yJbTaTaM OOYYaIOMIMXCS, OCBOMBIINX IMPOrpamMMy CpeIHEro oOmiero oOpa3oBaHUS Ha
yIIyONEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

IIporpamma BrIJIKOYAET:

naaHupyemvle pe3yibmamsl OCBOCHUS Kypca (DM3MKHM Ha YIIIyONEHHOM M 0a30BOM YpOBHE, B TOM YHCIIE
npeomemmubie pe3ynvbmamol 0 TogaM 00yUYeHHUs;

cooepoicanue yuebHo2o npeomema « Duzuka» no cooam ooyuenus;

npumMepHoe memamuyeckoe NIAHUposaHue C yKa3aHUEM KOIUYECTBA YacOB Ha M3YYCHHE KaXKJIOW TEMbI

U NPUMEPHOU XAPAKMEPUCUKOU Y4eOHOU 0esimelbHOCU YYauuxcs, pearn3yeMoi Py U3yYeHHH THX

TEM.

[Iporpamma wuMeeT NPUMEpPHBIA XapaKTep W MOXKET OBITh HCIONb30BaHA YUUTENSIMH (DHU3UKH LIS
COCTAaBIICHUSI CBOUX PA0OYMX MPOTPAMM.

Pabouas mporpaMma He CKOBBIBAE€T TBOPUYECKYIO MHUIIMATUBY YYUTEJEH W MPEIOCTABISIET BO3MOKHOCTH
JUIS peaiu3alii Pa3IMYHBIX METOAMYECKHX IMOAXOM0B K MpEnofaBaHui0 (U3UKU Ha YIIyONEHHOM H
0a30BOM ypOBHE TIPH YCJIOBUHM COXpaHEHHs 00s3aTeIhbHON YacTH coaepkaHusi Kypca. KommdecTBo yacoB
B TEMaTUYECKOM TUIAHWPOBAHUU HA W3YUEHHUE KAKIOW TEMBbI SBISIETCS OPUEHTUPOBOYHBIM U MOXKET OBIThH
M3MEHEHO KaK B CTOPOHY YMEHBIICHHS, TaK M YBEJIHMUCHHS B 3aBHCUMOCTH OT PEaM3yeMbIX METOAMYECKUX
MOJIXOZ0B M YPOBHSI ITOJATOTOBICHHOCTH YYaIIUXCH.

KypcuBoM B TekcTe mporpamMmbl BbIIEIECHBI 2MeMeHThl Llenu u 3amaun, [IpenMeTHBIX pe3yabTaToB U
Conepxanus yaeOHOTO MaTepraa, KOTOPbIe MPECTABICHBI TSl N3yUeHHsI Ha YIITyOJIEHHOM ypOBHE

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «®PU3UKA»

Odu3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOABI, BBHICTYyINAs B KauecTBE y4eOHOro IpeamMera
B IIIKOJIE, BHOCHUT CYIIECTBEHHBIH BKJAJ B CUCTEMY 3HaHMH 00 okpyxaromem wmupe. IlIkonbHbI Kypc
¢bu3MKM —  cucTeMOOoOpa3yloIuid  JJii  €CTECTBEHHO-HAyYHbIX y4eOHBIX IPEAMETOB, IOCKOJbKY
¢du3nyecKre 3aKOHbI JIeXKaT B OCHOBE IPOLIECCOB U SIBICHHI, H3y4yaeMbIX XUMHUEH, Ononorueit, pusndeckoi
reorpadueil u actponomueil. VMcnonbp3zoBanue U akTHBHOE MPUMEHEHHE (DU3MUECKUX 3HAHUM OIpPEIeTniio
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XapakTrep u OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTMH B cepe IHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJYYEHHs] HOBBIX MAarepHalioB C 3aJaHHBIMU CBOWCTBaMHU u jap. M3yuenwe ¢usuku BHOCHT
OCHOBHOH BKJIaJ B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOH KapTHHBI MHUpPa ydaliuxcs, B (pOpPMUpPOBaHUE
YMEHHH IPUMEHSATH HAydHBII METOJ] TO3HAHMS ITPH BHIIOIHECHUN UMH y4eOHBIX HCCIICIOBAaHHH.

B ocHOBy Kypca ¢u3MKu cpenHeill HIKOJIbI MOJOXKEH psja UAeH, KOTOphle MOXKHO pacCMaTrphBaTh Kak
NPUHIINIBL €TO TIOCTPOCHHS.

Hoea uenocmuocmu. B cOOTBETCTBUU C HEM KypcC SBISETCS JOTMYECKU 3aBEPUIEHHBIM, OH COAECPKHUT
Marepuall U3 BCeX pa3ieioB (pU3MKH, BKJIIOYACT KaK BOINPOCHI KIIACCHYECKOH, TaK U COBPEMEHHOH (u3nku.

Hoesn zenepanuzayuu. B cOOTBETCTBHM € Heil Marepuai Kypca (GU3NKu 00bETUHEH BOKPYT (PHU3UUECKUX
Teopuil. Benymum B Kypce sBisieTcss GOpPMUpPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepuH,
BEIIIECTBE U TOJIE.

Hoea cymanumapuszayuu. EE peanuzanus mpennonaraeT WCIONb30BaHHE I'YMAHHUTAPHOTO IMOTEHIHANA
¢u3nveckoii HAyKH, OCMBICIIEHHE CBSI3M Pa3BUTHA (HU3MKH C pa3BUTHEM OOIIECTBA, a TAKKe
C MHPOBO33PEHYECKHMH, HPAaBCTBEHHBIMH U 3KOJOTHYECKUMH ITpoOIeMaMu.

Hoesn npuxnaonoiut nanpasnennocmu. Kypc pusuku yrmyOIEHHOTO ypOBHS IMPEAINOaracT 3HAKOMCTBO
C IIMPOKUM KPYrOM TEXHHUYECKHX M TEXHOJOTMYECKUX MPUIOKECHUH HM3yYEHHBIX TEOpPHH U 3aKoHOB. [Ipm
3TOM pPACCMAaTPHUBAIOTCS HAa YPOBHE OOIIMX MPEACTABICHUN U COBPEMEHHBIE TEXHHUYECKHE YCTpOMCTBa
Y TEXHOJIOTUH.

Hoea IKonozuzayuu peanu3yercs TOCPEACTBOM BBEICHHS AIEMEHTOB COACPIKaHUS, MOCBSIIEHHBIX
IKOJIOTHYECKHM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHHMKHM W TEXHOJOTHUH,
a Takke 00Cy X aeHus Mpo0IeM parlOHAIBHOTO IPUPOIOTIONB30BAHMS U AKOJIOTHIECKONW O€30MaCHOCTH.

OcBoeHue copep)kaHusi HPOrpaMMbl  JOJDKHO OBITh  MOCTPOGHO HA HPUHLUMIAX  CHUCTEMHO-
JESTeNBbHOCTHOTO momxoaa. Jimst pu3mku peanmusamyisi STHX NPUHIMIIOB Oa3upyeTcss Ha HCIOJIb30BAaHUH
CaMOCTOSATENIFHOTO SKCIEPUMEHTa KaK MOCTOSHHO JeicTByromero (akropa y4deOHOro mporecca. /[
VenyonéHHo20 YPOBHA — MO CUCMeMA CAMOCMOAMENIbHO20 YUeHUYeCK020 IKCNePUMEHMA, BKIIOUAIOUe20
@ponmanvuvie yueHuuecKue onvlimvl NPU U3V4eHUU HOB020 Mamepuaid, 1abopamopHsie pabomul u pabomol
npakmuxyma. Ilpu smom 603mocHbl 08a cnocoba pearusayuu puzuyeckoeo npaxmukyma. B nepeom ciyuae
npakmuxym npogooumcsi aubo 6 konye 10 u 11 kraccos, aubo nocie nepgozo u 6mMopo2o NoNY2oO0Uli
8 KAJXCOOM U3 3MUX KIAcco8. Bmopoti cnocob — smo unmezpayus pabom Npakmukymd 6 CUCem)y
1ab60pamopHulx pabom, Komopwvie NPoBOOAMCs 68 npoyecce uzyueHus pazoena (memwvt). Ilpu smom noo
pabomamu NPaAKMuKyma MNOHUMAEMCS CAMOCMOAMENbHOe UCCIe008aHUue, KOMopoe Npo8oOUMcs No
PYKOBOOCMBY C8EPHYMO20, 0000WEHH020 8U0a Oe3 NOuLa2080t UHCIPYKYUU.

B mporpamme cucteMa yueHHUECKOTO KCIIEPUMEHTA, JIAOOPATOPHBIX paboT M MPAaKTHKyMa MpecTaBlIeHa
eIMHBIM IIepeyHeM. BpIOop TeMaTHKH AJIs 9THX BUIOB YUEHHUECKHUX MPAKTUYECKUX paboT OCYyLIeCTBISAETCS
YYaCTHHKaMH O00pa30BaTENBLHOTO TpoIlecca MCXOAS W3 OCOOCHHOCTEH IOypOYHOTO TIUIAaHHPOBAHUS
U ocHalleHus: kabuHera ¢usuku. Ilpm 3TOM oOecrmeuynBaeTcss OBIAJCHHE OOYYAIOIIUMUCS YMEHUSIMU
MPOBOAMTH TMpSIMBIE W KOCBEHHBIE W3MEPEHUs, HCCIIEIOBAaHUS 3aBUCHUMOCTEH (PHU3MUECKUX BETHYUH
Y TIOCTAHOBKY OIBITOB MO MPOBEPKE MPEATOKEHHBIX THIIOTES.

Bornpiioe BHUMaHME ylemseTcs PEUICHUI0 PaCYETHBIX W KaueCTBEHHBIX 3amad. [Ipu oToM amst pacu€THBIX
3ajjad MPUOPUTETOM SBISIFOTCA 3a7aud C SIBHO 3a/laHHOU U Hea6HO 3adannoli  (PU3NYECKOM MOJIeNbIo,
MO3BOJISIFOINME TPUMEHSTh HM3YYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjenia Kypca, Tak
U MHTErpUpys NIpUMEHEHNEe 3HAaHUM U3 pa3HbIX pa3zesoB. [ KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SBIISFOTCS
3a/laHusl Ha OObSICHEHHE / MpeJICKa3aHue MPOTEeKaHUsd (U3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOLIEH
KHU3HH, TpeOyromue BIOOpa (PU3NYECKO MO IJIsl CUTYaIMH TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpeboBanusiMu @I'OC COO k MarepuaibHO-TEXHUYECKOMY 00eCIeueHHI0 Yy4eOHOro
nporuecca Kype GuU3uKu yrayonéHHOro u 0a30BOro ypOBHS B CpPEIHEH MIKOJIE TOJKEH U3ydaThCs B YCJIOBUIX
npeaMeTHoro kaéuHera. B kabuHere (GU3MKU TOMKHO OBITH HEOOXoAMMOE JTabopaTropHOe 00OpyAOBaHUE
JUIE  BBITIOJTHEHUS! YKAa3aHHBIX B IIPOTpaMMe YYCHHYECKHX ONBITOB, Ja0OparopHBIX pabdoT U paboT
MPAaKTUKyMa, a TaKXkKe JEeMOHCTPAllMOHHOE 000pYI0BaHHE.

JleMoHCTpaniioHHOE  00OpyHOBaHHE (OPMHUPYETCSI B COOTBETCTBHUH  C MPUHIMIIOM MHHHMAJIBHOM
JOCTAaTOYHOCTH U 00ECIIeUNBAET MOCTAHOBKY MEPEUNCIIEHHBIX B IPOrpaMMe KJIIOYEBBIX JE€MOHCTpAMHA A
UCCIICIOBAHUS HW3y4aeMbIX SIBJICHUH U MPOLIECCOB, AMIMUPHUYECKUX M (QPyHJAMEHTAIbHBIX 3aKOHOB, WX
TEXHUYECKHUX TIPUMEHEHUH.
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JlaGoparopHoe o0OOpyaOBaHME [UIS YYCHHYECKMX NPAKTHYECKHX paboT ¢opmupyeTcss B BHIE
TEMaTHYECKUX KOMIUJIEKTOB U 00ECICYMBACTCS B pacuéTe ONHOTO KOMIUIEKTAa Ha JBYX OOyYarommxcs.
Temaruueckre KOMIUIEKTHI J1aOOpaTopHOro 00OpYIOBaHMS OJDKHBI OBITH MOCTPOEHBI Ha KOMILJICKCHOM
UCTIONIb30BAaHUM AaHAJOTOBBIX M HU(POBBIX NPHOOPOB, a TAK)KE KOMITBIOTEPHBIX HM3MEPUTEIBHBIX CHCTEM
B BUIe IU(PPOBBIX Jaboparopuii.

HEJIX U3YYEHUSA YYEBHOI'O ITPEIMETA «®U3UKA»

OCHOBHBIMU LEJIIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opmupoBaHHe UHTEpECa U CTPEMIICHHS 00yUJaIONIUXCS K HAYYHOMY U3YUCHHUIO TIPUPOJIBI, Pa3BUTHE
WX UHTEJUICKTYaTbHBIX ¥ TBOPUECKHUX CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI O HAyYHOM METOJle IMO3HAHUA M (POPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIIICHUS K OKPY)KAIOIIHUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTara HM3y4EeHHUS OCHOB CTPOCHHS MaTepuu
1 QyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHre yMeHUN OOBSICHITH SIBICHHS C MCIOJIB30BAaHUEM (PU3MUECKHX 3HAHUN W HAYYHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHue npeacTaBIeHUI O poiau GUZKUKU IS Pa3BUTHUS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU
U TEXHOJIOTHI;

- pazeumue npeoCmasieHull 0 803MOJNCHLIX cghepax Oyoyuel npopeccuoHarvbHol OesmerbHOCmu,
CBA3AHHBIX C PUBUKOIU, NOO20MOBKA K OalIbHeliueMy 00yUeHUI0 8 IMOM HANPAGIeHUU.

e JlocTmKeHHE STHX Ielell 00ecreunBaeTCcsl PEHICHHEM CIEAYIOIUX 3a/ad B MPOIECCe H3YYeHUS
Kypca (PM3MKH Ha YPOBHE CPETHETO 00IIero o0pa3oBaHuUs:

e puOOpETeHHE CHUCTEMBbI 3HAHUK 00 OOIMX (PUINYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJIIOYAsi MEXaHUKY, MOJEKYISPHYIO (PU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI
acTpopU3UKH;

e (opmupoBaHHE YMEHMI MPUMEHSITh TEOPETUUECKUE 3HAHUS 7S OObSICHEHUS (PU3MUYECKUX SBICHUN
B IIPUPOJIE U JIJISl MPUHATHUS IPAKTUYECKUX PEUICHUH B OBCEAHEBHON KU3HU;

® OCBOEHHE CIIOCOOOB pEIICHUS PAa3UYHBIX 3a7a4 C SBHO 33JaHHOW (pU3MUYECKON MOAEIbIo, 3a1ad,
MOJPa3yMEBAIOIINX CAMOCTOATENBHOE CO3JaHHe (PU3UYECKOW MOJIENH, aJeKBaTHOW YCIOBHUSIM
3a/lauu, B TOM YHMCIIE 3a/1a4 MHKEHEPHOTO XapaKTepa;

e [oHWUMaHWEe  (U3MYECKHX  OCHOB W NPUHIMIIOB  JICUCTBUS  TEXHUYECKUX  yCTPOWCTB
Y TEXHOJIIOTUYECKHX TPOIIECCOB, UX BIHMSHUS Ha OKPYKAIOIIYIO CPENY;

e OBJAJEHUE  METOJaMH  CaMOCTOSTENBHOTO  IUIAHUPOBAHUSA W MPOBENEHUS  (PUIUYECKUX
OKCIIEPUMEHTOB, aHajW3a W MHTEPIpETalul HWH()OpPMANUK, OIpENeiICHHus JTOCTOBEPHOCTH
MOJTy4EHHOTO Pe3yNbTara;

-+ CO3MaHWE YCIOBHWA Ui  Pa3BUTHA yMEHUH  INPOEKTHO-HCCIEAOBATEIbCKOW, TBOPYECKOU
NeSTeNbHOCTH; passumue uxwmepeca K cepam npogheccuoHaibHoOu OesimenbHOCmY, C8A3aHHOU
¢ Qusuxoil.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC COO yrnyOnéHHBIN ypoBeHb H3ydeHUs ydeOHoro mpeamera «Du3ukay Ha
YpPOBHE CpeIHero o0miero oOpa3oBaHUsS BBIOMpAETCS OOYYAIOUUMUCS, TUIAHUPYIOIIMMH TPOJOIKEHUE
00pa3oBaHMs MO CHEIMATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOPHIIS.

Y4eOHbIM IJIaHOM MPEeAyCMOTpPeHO u3yueHue ¢usuku B 00béMe 3404y 3a naBa roma oOydeHus: 54
B Hezento B 10 u 11 knaccax, Ha 6a30BoM ypoBHE B 00bEMe 136 4 3a 1Ba roga oOydenus mo 2 4 B Heemnto B 10
u 11 xnaccax. B temarnuyeckom mutanupoBanuu ais 10 m 11 kiaccoB mpenmosnararoTcsi pe3epB BpPEMEHH,
KOTOPBIH yIUTENIb MOXKET UCIIONIB30BATh 10 CBOEMY YCMOTPEHUIO, U IIOBTOPUTENBbHO-00001AI0IIHE YPOKH.



IINIAHUPYEMBIE PE3YJIBTATBI
OCBOEHMSA YYEBHOI'O IIPEIMETA «®PU3UKA»
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dusnkay Ha ypoBHE cpemHero oodmiero obpasoBanus (yriayOnEHHBIA U
0a30BbIli  YpOBEHB) JOJDKHO OOECIIEYMBATh JOCTHIKCHUE CICAYIOUIMX JUYHOCTHBIX, METalpeIMETHBIX
U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATbI

Ipasxicoanckoe 6ocnumanue:
e c(hopMUPOBAHHOCTh T'PAKJAHCKON MO3ULUU O0YYaIOMIETOCS KaK aKTUBHOTO W OTBETCTBEHHOTO
YJI€Ha POCCUHCKOro o0IIEeCTBA;
® [PUHATHE TPAAULHUOHHBIX O0IIEYETOBEYECKUX TYMAHUCTUYECKUX U IEMOKPATUYECKUX LIEHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpECax I'pa)kJaHCKOro OOIecTBa, y4acTBOBATh
B CAMOYIIPABIICHNH B IIKOJIE U JETCKO-FOHOIIECKUX OpraHU3aLusX;
® YMCHHE B3aMMOJCHCTBOBATH C COIMATBHBIMA HMHCTUTYTAMHU B COOTBETCTBHUHM C UX (YHKIHUSIMHU
Y Ha3HAYCHUEM;
® TOTOBHOCTb K T'YMaHUTAapHOU U BOJOHTEPCKOM E€ATEIbHOCTH.
Hampuomuueckoe eocnumanue:
¢ c(hopMHPOBAHHOCTH POCCUHCKON IPaXAAHCKON UACHTUYHOCTH, AaTPUOTH3MA;
e [ICHHOCTHOE OTHOIICHHE K rOCYJapCTBEHHBIM CHMBOJaM; JOCTHkeHHsM Poccuum B usuke
U TEXHUKE.
ﬂyxoeno-upaacmeenuoe eocnumanue:
¢ chopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBE/ICHUS;
e CIOCOOHOCTh OLIGHHWBaTh CHUTYallMI0 U IPUHUMAaTh OCO3HAHHBIE pEIICHUS, OPUEHTUPYICh Ha
MOpPaJIbHO-HPAaBCTBEHHbBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B J€ATEIBHOCTH YUEHOTO;
® OCO3HaHHE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYIYIIETO.
Dcememuueckoe eocnumanue:
® SCTETHUYECKOE OTHOILUEHHWE K MHUPY, BKJIIOYAas HSCTETHMKY HAy4YHOIO TBOPYECTBA, MPUCYIIETO
(bu3nyeckoil HayKe.
Tpyoosoe éocnumanue:
e UHTEpeC K pa3nuyHbIM cdepaM NpodeccHoOHANbHONW AEITeTbHOCTH, B TOM YHCIE CBSI3aHHBIM
c GU3MKOM ¥ TEXHWKOW, YMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymed mnpodeccun
Y pearu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHBbI;
® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 001acTH (GU3UKHU HA MPOTKEHUU
BCEH KHU3HHU.
OKonozuueckoe socnumanue:
¢ c(opMHPOBAHHOCTH IKOJOTHYECKON KYIbTYpbl, OCO3HAHUE INIOOATBHOTO XapaKTepa HKOIOTHUECKUX
npo0iem;
® [UIAHUPOBAaHUE U OCYILECTBIECHUE [IEHCTBUI B OKPYKAIOLIEH Cpelde Ha OCHOBE 3HAaHUA LeNeu
YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA,
® pacIIMpPEHHE OMBITA JEATENbHOCTU HKOJIOTUUYECKON HAPaBICHHOCTH HA OCHOBE MMEIOIUXCS 3HAHUN
1o gusuke.
lIeHHOL‘mM HAYy4YH020 nO3HAHUA:
¢ c(opMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHUS
(bu3nyecKkoi HayKu;
® OCO3HAaHHE I[IEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IpOIlECCe U3YUYCHUS (UBUKH
OCYIIECTBIIATH IPOEKTHYIO U MCCIIEA0BaTENbCKYIO ASSITEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.
B nmpormecce mocTukKEeHHs JMYHOCTHBIX PE3YNBTAaTOB OCBOSHHUS MPOTPAaMMBI  CPEIHETO  OOIIero
oOpa3oBaHuss 1O  (u3uKe Yy OOy4aroIIMXCS  COBEPILEHCTBYETCS  IMOYUOHANbHBIU — UHMELIEeKn,
MpenoiararImui chOpMUPOBAHHOCTD:
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CamMoCO3HAHUs, BKIIOYAIONIETO CIIOCOOHOCTh MOHMMATh CBOE AMOIMOHAIBHOE COCTOSHUE, BHIETh
HaIpaBJICHUS Pa3BUTHSI COOCTBEHHOMN YMOIIMOHATIBLHOM Cephl, OBITh YBEPEHHBIM B ce0€;
camopezynupo8anus, BKIIOUYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE MPHUHUMATh OTBETCTBEHHOCThH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh Al THPOBATHCS K AMOIMOHAILHBIM W3MEHEHUSM U TIPOSIBIISITH THOKOCTb,
OBITh OTKPBITHIM HOBOMY;

BHYmMpeHHell Momueayuu, BKIIOYAMONIEH CTPeMIICHHE K AOCTH)KCHHUIO IIEIH W YCIEeXY, ONTHMHU3M,
WHUIMATUBHOCTH, YMEHUE JICHCTBOBATh, HCXO/IS M3 CBOMX BO3MOKHOCTEH;

amnamuu, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMUMATh AMOIIMOHAIBHOE COCTOSIHHE IPYIHX, YYHTHIBATh
€ro MPH OCYIIECTBICHUH OOILICHHS, CTIOCOOHOCTh K COYYBCTBHIO M COTIEPEKUBAHHUIO;

COYUANbHBIX HABLIKOG, BKITIOYAIONIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHHS C APYTHMMHU JIFOIbMH,
3a00TUTHCA, IPOSIBIISITH UHTEPEC U pa3peniarb KOHPIUKTHL.

METAIIPEJMETHBIE PE3YJIBTATbI

YHuBepcajibHble O3HABATEIbHbIE 1eHCTBUSA

Ba3oBLIe JJoruueckue nelcTBUA:

CaMOCTOSITENIFHO (hOPMYIIMPOBATh U aKTYaJIU3UPOBATh MPoOIeMy, pacCCMaTPUBATh €€ BCECTOPOHHE;
OTIPEICTIATH TICNN ACITeILHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPHH UX TOCTHIKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPHBACMBIX SIBIICHUSX;

pa3pabareiBaTh TUIAaH pEHICHUS NPOOJIEeMbl C y4€TOM aHajuu3a MMEIOIIUXCS MaTepruaibHbBIX
Y HEMaTepPHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JICATCILHOCTh, OIEHHBATh COOTBETCTBUE PE3YJIBTATOB LEJISIM, OLCHHBATH
PHICKH TTOCIIEICTBUH e TEITbHOCTH;

KOOPJIMHUPOBATh U BBITIOIHATH PA0OTY B YCIOBUSAX PEAbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIUICHUE TIPH PEIICHUH KHU3HEHHBIX ITPOOJICM.

ba3oBble uccienoBarelbCcKue AeiicTBHS:

BJIa/IETh HAYYHON TEPMHUHOJIOTHEH, KIIFOYEBBIMU OHATUAMU U METOAAMHU (PU3MUECKOM HAYKH;
BJIQ/IETh HaBBIKAMHU Y4e€OHO-HCCIIEIOBATEIbCKOW M MPOEKTHON NEATEILHOCTH B 007acTu (PU3UKH;
CHOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIICHUS 3a1a4 (PU3UYECKOTO
COJIEPKAHMS, MPUMEHEHHIO PA3JIMYHBIX METOJOB MMO3HAHUS;

BIAJETh BHJAMHU JESATEIIBHOCTH N0 TOJYYEHUIO HOBOTO 3HAHMS, €ro HWHTEpIpeTaluH,
peoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3MYHBIX YYEOHBIX CHUTYyaIlUsSX, B TOM YHCJE MPU CO3JAaHUU
y4eOHBIX IPOEKTOB B 00JIacTh (PU3UKH;

BBISIBIISATh MPUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJM3UpPOBaTh 3a/ady, BbIABUTATh THUIIOTE3y €€
pelieHusi, HaXoauTh apryMEHThl JJI1 JOKa3aTelbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapaMeTphI
Y KPUTEPUU PEIICHHUS;

aHAJIM3UPOBaTh IOJYYECHHBIE B XOAE PELICHUS 3a7auyd pe3yJabTaTbl, KPUTUUECKH OIIEHUBATh HX
JIOCTOBEPHOCTD, TPOTHO3UPOBATh NU3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh W POPMYITUPOBATH COOCTBEHHBIE 3aJa4l B 0Opa30BaTeIbHOU JEATEIHHOCTH, B TOM YHCIIE
MIPH U3YYECHUU (DU3HKY;

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUSI 10 (PU3UKE B MPAKTHUECKYIO 00JIACTh KU3HEACITEIIHLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE WJEH, Tpeajiararb OPUTHMHAIBHBIC TOIXOMABI W PEIICHUS, CTaBUTh MPOOIEMbI
Y 3aJ1a4M, TIOMyCKAIOI1e alTbTePHATUBHBIE PEIICHHUS.

Pabora ¢ nndopmanmeii:

BJIa/IETh HaBBIKAMM IOJydyeHUs MHpopMaluu (PU3NYECKOTO COJEp’KaHUS M3 HCTOUYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJIBHO OCYILIECTBIIATh IIOMCK, AaHAJIW3, CHUCTEMATU3ALMI0 W UHTEPIPETALMIO
nH(OpMaIU Pa3INYHBIX BUJIOB U (JOPM MpEACTABICHUS;

OLIEHUBATH JIOCTOBEPHOCTH HH(OPMALINY;

UCMOJNb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEUICHUU
KOTHUTHBHBIX, KOMMYHHMKATHUBHBIX M OPraHM3aLMOHHBIX 3a7a4 € COONIIOIGHUEM TpeOoBaHUN



SPrOHOMUKH, TEXHUKH 0€30M1aCHOCTH, TUTUEHBI, peCypcocOepekeHus, IPABOBBIX U ATUYECKUX HOPM,
HOPM MH(POPMAITMOHHOM 0€30MMacCHOCTH;

CO3[aBaTh TEKCTHl (PH3MUECKOTO COJCpPKAHUS B Pa3IMUHBIX (opmarax ¢ ydéToM Ha3HAYCHUS
uHGOpPMALMU W IEJIEBOW  aylUTOPHM, BBIOMpas  ONTUMAIbHYIO (opMy  TpeACTaBICHUS
Y BU3YaJIM3aLUH.

y}[I/IBepcaJILHbIe KOMMYHUKAaTUBHBIC JeHCTBHUA

Oonrenue:

OCYUIECTBIIATH OOILIEHHE HA ypoKaxX (PU3UKHU U BO BHEYPOUHOU AESITEILHOCTH;
pacrno3HaBarh NPEANOCHUIKY KOHMIUKTHBIX CUTYyallui U CMSATYaTh KOHQIIUKTHI;
Pa3BEPHYTO U JOTHYHO M3J1araTb CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3bIKOBBIX CPE/ICTB.

CoBMecTHAas JACATCJIBHOCTD:

IIOHUMATh U UCII0JIb30BATh IPEUMYILECTBA KOMAaHIHOM U MHANBUIYaIbHONW PabOTHI;

BbIOMpATh TEMaTUKy U METOJIbl COBMECTHBIX IEHCTBUM € y4ETOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJIOTO WIEHA KOJUIEKTUBA,

IIPUHUMATh LIEJIM COBMECTHOU JIEATEIIBHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH EUCTBUS 10 €€
JOCTHKCHMIO: COCTABJIATH ILIAH JEWCTBUM, PACHPENENATh POJU C YYETOM MHEHUH YYaCTHUKOB,
00CyXJ1aTh Pe3yJabTaTbl COBMECTHOMN paboThI;

OLICHUBAaTh Ka4eCTBO CBOETO BKJIa/1a U KaKJ0T0 y4acCTHHKA
KOMaH/Ibl B OO pe3y/bTar Mo pa3pabOoTaHHBIM KPUTEPUSIM;

IIpeyiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C NIO3ULMY HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HAYMMOCTH;

OCYIIECTBIIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEICHHUE B PA3JIMYHBIX CUTYalUsAX, IPOSABIATH
TBOPYECTBO U BOOOpaKe€HHE, ObITh MHUIIMATUBHBIM.

YHuBepcaJjibHbIE PeryJassTHBHbIE AeiCTBUS
Camoopranmusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh NTO3HABATEIHHYIO ACATEIHLHOCTh B 00JIaCTH (PU3UKHU U aCTPOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTaBUTh U (DOPMYITHPOBATh COOCTBEHHBIC 3a]1a49H;

CaMOCTOSTENIbHO COCTABJIATh IJIaH PELICHUs PACUE€THBIX M KaU€CTBEHHBIX 3a/1a4, IJIaH BBIIOJHEHUS
MPAKTHYECKOM  paboThl € Y4ETOM  HMMEIOIIUXCS  PECypcoB, COOCTBEHHBIX  BO3MOXKHOCTEU
U MIPEIIOYTCHUN;

JIaBaTh OLIEHKY HOBBIM CHUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHUI;

JieNaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE;
OLIEHUBATh MPUOOPETEHHBIH OIBIT;

croco0CcTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IITUPOKOM IPYAUIIUN B 00J1aCTH (PU3UKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIB:

JIaBaTh OLIEHKY HOBBIM CHUTYallHsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
PEe3yJIBTaTOB LIEISIM;

BJIAJeTh HAaBbIKAMM I103HABAaTENbHOM pe(uIeKCMH Kak OCO3HAHHMsS COBEpLIAEMbIX JeHCTBUI
Y MBICIIUTENIBHBIX MPOIIECCOB, UX PE3YNIBTaTOB M OCHOBAHUI; UCIOIb30BaTh NMPUEMBI pediekcun s
OLIEHKH CHUTYalliH, BEIOOpa BEPHOT'O PEIICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKCHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX IIPU aHAIU3€E PE3YIbTaTOB JEATEIbHOCTH.

IIpunsaTHE cedst M APyrux:

MpPUHUMATH ce0sl, MOHMMAasi CBOM HEJOCTATKH U JJOCTOUHCTBA;
MIPUHUMATh MOTHBBI M apTyMEHTHI IPYTHX MPU aHAJIU3€ Pe3yNIbTaToB AesITeIbHOCTH;
MIPU3HABATh CBOE MIPABO M MPABO JIPYTUX HA OLIHOKH.

INPEIAMETHBIE PE3YJIBTATHI
10 kaace



B mporiecce n3yuenust kypca ¢hpu3uku yriayoaéHHoro u 6azoBoro ypoBHs B 10 kiacce y4eHUK HAYIUTCS:

e [loHumaTp (IeMOHCTPUPOBATH) PO (PU3UKH B HKOHOMHUYECKOW, TEXHOJOTHUYECKOW, IKOJIOTHYE-
CKOM, COLMAIBHON M 3TUYECKOM cepax NesTeTbHOCTH YeI0BEKa; POjib U MECTO (PM3UKU B COBpE-
MEHHOM Hay4yHOW KapTHHE MUPA; 3HAUeHUe ONUCAMENbHOU, cucmemamusupyrouel, o0biCHU-
MeNbHOU U NPOSHOCMUYECKOU YHKYUL (YU3uLecKol meopuu — MeXanuKu, MOAeKVIAPHOU hu3uKu
U MmepmMOoOU- HAMUKU, POTb Pu3UUeCcKOU meopul 8 hopMupo8arnuy nNpedcmasieHull 0 Guzuieckou
KapmuHxe Mupa,

e pasnuyarh (yYUTHIBATH) YCIOBUS MPUMEHHUMOCTH MOJENeH (PU3NIECKUX TElT M MPOIECCOB (SB-
J€HUI): HHepIHaIbHAs CUCTEMa OTCYETa, aOCOMOTHO TBEPJIOE TEI0, MaTepUaIbHAsl TOYKA, PaB-
HOYCKOPEHHOE JIBIXKEHHE, CBOOOHOE TaZeHne, abCONIOTHO yrpyras aedopmaius, abCoIOTHO
yrnpyroe u abCOMIOTHO HEYNPYroe CTOJKHOBEHHsI, MOJEIH ras3a, )KHIKOCTU U TBEPAOTO (Kpu-
CTAJJTMYECKOr0) Tela, UIealbHbIN T'a3, TOUSYHBIN 3apsijl, OTHOPOAHOE SJIEKTPHUUECKOE TOJIE;

e pazIMYaTh YCIOBUS (TPaHHILIBL, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHMMATh BCEOO-
IMH XapakTep (pyHIaMEHTATBHBIX 3aKOHOB M OTPAaHUYEHHOCTH HCIIOJIb30BAHHS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATH U OOBACHATH MEXAHUUYECKUE MPOLIECCHI U SIBJIECHMS, UCIIOJIb3YsI OCHOBHBIE M0JIO-
JKEHHS U 3aKOHBI MEXaHUKH (OTHOCHTEIBHOCTh MEXaHWYECKOTO JBIXKEHHS, (HOpMYJIbl KHHEMA-
TUKH PAaBHOYCKOPEHHOT'O JIBWXKEHHUS, npeoopazosanus I anunes 0nsl cKopocmu u nepemeujerus,
3akoHbl HbroTOHA, npunyun omnocumensnocmu I anunes, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBI
COXpaHEHHsI UMITYJIbCA U MEXaHUUECKOW SHEPTUH, C6:3b padomvl CUibl ¢ USMEHEHUeM MeXaHu-
yecKol dHepeull, YCI08Us pasHosecus meépoo2o mea);, Pu TOM HCIOIb30BaTh MaTeMaTHye-
CKO€ BBIPAKCHHE 3aKOHOB, YKA3b18AMb YCA06USL NPUMEHUMOCU QUUYECKUX 3AKOHO8: npeodpa-
306anuil Ianunes, emopozo u mpemve2o 3akonoé Hviomona, 3aKkono6 coxpanenus umnyivea u
MeXaHuyecKol IHepeUul, 3aKOHA 6CEMUPHO20 MALOMEHU,

e AHAJTM3UPOBATH U OOBSACHATH TEIUIOBBIE MPOLIECCHI U SIBICHUS, UCIIONIB3YSl OCHOBHBIE MOJI0XKEHUS
MKT 1 3aKOHBI MOJICKYJSAPHOH (U3UKH U TEPMOJUHAMUKH (CBSI3b AAaBJICHHS MICATLHOTO Tra3a
CO CpelHel KMHETHUYECKON PHEeprueil TEroBOro IBMKEHHUS M KOHIICHTpAIHel ero MOJEKYI,
CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEHEH KMHETUYECKON SHEpruel TeIUIOBOTO JBIDKEHUS €ro 4a-
CTUILI, CBS3b JIABJICHUS UJICAJIbHOTO ra3a ¢ KOHILIEHTpale MOJIEKYJ U €ro TeMIepaTypoil, ypas-
HeHue MenneneeBa— KitaneiipoHa, nepBbli 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHUs YHEpP-
UM B TEIUIOBBIX MpOIleccax); MPH 3TOM KCIIOJIb30BATh MAaTEMaTUYECKOE BBIPAXKEHUE 3aKOHOB,
VKa3bl8amb ycosus npumenumocmuypaenenus Menoeneesa—Knanetipona;

e AHAIM3UPOBATH U OOBSICHATH (ONUCHIBATEL) AIEKTPUUECKUE SBIICHUSI, UCTIOIb3ys OCHOBHBIE TO-
JIOXKEHUS U 3aKOHBI AJIEKTPOIMHAMUKH (3aKOH COXPAaHEHUs DIIEKTPUIECKOro 3apsiaa, 3akoH Kymo-
Ha, NOMEHYUATLbHOCMb 2NIeKMPOCMAMUYECKO20 NOJIS, NPUHYUN CYNEPROSUYUU INEeKMPULECKUX
noneu, npu 5MoM YKa3ol8as yclo8us npumeHumocmu 3akona Kynona; a Taxke npakTHYECKU Bax-
HBIE COOTHOIIIEHUS: 3aKOHBI OMa sl y4acTKa LEeNu U ISl 3aMKHYTOU SJIEKTPHUECKOH 1enu, 3a-
koH [lxxoyns—IJlenna, npasunra Kupxeoga, 3akonvt @apades 0 s1ekmpoausa);

e onucvleams uzuuecKkue npoyeccvl U A6NEHUs, UCNONb3YA GeIUUUHbL nepemeujenue, CKoOpocmb,
VCKOpeHue, UMnYIbC meaa U cCucmemvl mei, CUld, MOMEHm CUlbl, Odglenue, NOMEeHYUaIbHAas
9Hepausl, KU HeMu4ecKdsi IHEP2Usl, MEXAHUYECKAs IHepausl, paOOma Cuibl, YeHMpoCmpemumenb-
HOe YCKOpeHue, CULa MAXCeCmuU, CUild Ynpyeocmu, CUula mpeuus, MOWHOCMb, SHepausl 63aumo-
Oelicmeus mena ¢ 3emaéll 801U3U e€ NOBEPXHOCMU, dHep2uUsi YNpy2ou 0eqhopmayuu NPYHCUHblL,
KOUYeCmeo menjiomvl, aOCONOMHA meMnepamypa meida, paboma 6 mepmooOuHamuKe, 6Hym-
DEHHSA dHepeUsl UOeabHO20 OOHO- AMOMHO20 2d3d, paboma udeanrbHo2o 2a3d, OMHOCUMENbHAs
enasxcrocms 6030yxa, KII/[ uoeanbrHoeo mennogozo O0sucamens,; d1eKmpuyeckoe noje, Hanps-
HCEHHOCMb INEKMPUYECKO20 NOJS, HANPANCEHHOCMb NOLA MOYEUHO20 3apsa0a U 3aPsHCEHHO20
wapa 6 eakyyme u 6 OuUdIeKmpuKe, NOMeHYyual 1eKmpocmamuyecKko2o nojisi, pasHocmy NomeH-
YUanos, 3MeKmpoOSUNCYWAs CULA, CULA MOKA, HANPAXCeHUe, MOWHOCMb MOKA, dNeKMpuiecKas
EMKOCMb NJIOCKO20 KOHOEHCAmMopd, CONpomugieHue yiacmka yenu ¢ nociedo8ameibHulM U na-
PaeNbHbIM COCOUHEHUEM Pe3UCMOPO8, SHEP2US INEeKMPULECKO20 NOJIsi KOHOeHcamopa,

e OOBSICHATH OCOOCHHOCTH NMPOTEKAHUS (PU3HMUECKHUX SIBICHHUI: MEXaHUUECKOE IBUKEHUE, TEMIOBOE
JBUKEHUE YacTHUI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABIKEHUE, nuddy3us, ucnape-
HUE, KUIEHUE M KOHJEHCAIMs, [UIaBJIeHNEe U KPUCTAJUIM3ALMs, HAIPaBICHHOCTh TeIIoNepeaay,
AIIEKTPHU3ALUS TEJl, IKEUNOMEHYUATLHOCTb NOBEPXHOCTNU 3APANCEHHO20 NPOBOOHUKA,



11 kaace

MIPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTU OJHOW (DPM3MUECKO BETUYMHBI OT IPYrod C MCIONb30-
BaHUEM MPSAMBIX U3MEPEHUN: TIPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUPOBATH pe3yNbTaThl
MOJTyYEHHOUW 3aBUCUMOCTH (PM3HUYECKUX BEIUYUH 8 8ude 2paphuros ¢ yuémom abcontomHuix no-
epewHocmeli usmepeHutl, 1e1aTh BEIBOBI IO pe3yabTaTaM UCCIIEeI0BAHMUS;

MIPOBOANTH KOCBEHHBIE M3MEpPEHUsI (PU3UUECKUX BEIWYMH; MPU 3TOM BBIOMPATH ONTHUMAIbHBIH
METOJI U3MEPEHHUS, OLIEHUBATH A0COJIIOTHBIE U OTHOCUTENIbHBIC MOTPEIIHOCTH MPSIMbIX U KOCBEH-
HBIX U3MEPEHHUI;

nPOBOOUMYb ONbIMbL NO NPOBEPKE NPEONONHCEHHOU SUNOMe3bl: NAAHUPOBAMb IKCNEPUMEHM, CO-
Oupame SKCnepUMEeHmMaIbHYI0 YCMAHOBKY, AHAIUUPOSAMb NOJLYYEHHbLE Pe3VIbmamyl U 0eldms
861600 0 cmamyce NPeodlOHCEHHOL 2Unome3svl;

coOuo1aTh MpaBmiia OE30MIaCHOTO Tpya IpU MPOBEACHUU UCCIEIOBAaHHUN B paMKaxX y4eOHOTo
OKCIEPUMEHTA, NPaKmuKyma U y4eOHO-UCCIIEAOBATENLCKOM M MPOEKTHOW JESATEIBLHOCTH C HC-
M0JIb30BAHUEM U3MEPUTENbHBIX YCTPOMCTB U 1a00PaTOPHOro 000pyIOBaHUS;

pemarb pacuéTHBIC 3aJ]a4d C SIBHO 3aJJaHHON U HeA6HO 3a0aHHol HU3NIECKON MOJIENIbIO: Ha OC-
HOBAHHMM aHAJIM3a YCJIOBUS 00OCHOBBIBATH BHIOOP (PU3MUYECKON MOJENH, OTBevarouieil TpedboBa-
HUSM 33Jla4uM, MPUMEHITh (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTU U HOCHYIAMbl (PUULECKUX
meopuil TIPU UCTOIB30BAHUU MATEeMAaTHUYECKUX METOJOB PELICHMS 3a/ad, MPOBOAUTH PacUEThI
HAa OCHOBAaHUHU UMEIOLINXCS JAHHBIX, aHAJTM3UPOBATh PE3YNbTAThl U KOPPEKTHPOBATH METOIbI
pelIeHus ¢ y4€TOM MOJTyUYEHHBIX PEe3yIbTaTOB;

peliaTh Ka4eCTBEHHBIC 3a]1a4u, mpeoyroujue NPUMeHeHUs 3HAHUL U3 PA3HBIX pa30el08 WKOIbHO-
20 Kypca usuku, a makce unmezpayuu 3HaHUL U3 Opyeux npeomemos ecmecmseeHHO-HayyHO020
YuKIa: BBICTpaABaTh JJOTHUECKYIO LIETIOUKY PACCY>KICHHM ¢ OMOPON Ha M3YUYEHHBIE 3aKOHBI, 3aK0-
HOMEPHOCTHH (DU3UYCCKHE SIBIICHUS;

UCNnoIbL306aMb Mmeopemuyeckue 3Hanus 0Jis1 00bACHEHUs OCHOBHBIX NPUHYUNOE pabdombvl usme-
PUMENbHBIX NPUOOPOS, MEXHUUECKUX YCMPOUCME U MEXHOI02UYECKUX NPOYeCCOos;

MCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3HKE B TOBCEIHEBHOM JKU3HHU 1 oOecrieueHus 6e3-
OIIACHOCTH TMpPH OOpaIleHHH ¢ MPUOOpaMH U TEXHHUYSCKUMH YCTPOHCTBAMH, IUIsl COXPAaHCHUS
3I0POBBsI U COOJTIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpejie;

MIPUBOJIUTH MIPUMEPHI BKJIa/1a POCCUUCKUX H 3apyOCIKHBIX YIEHBIX-(PU3UKOB B Pa3BUTUE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHUE TEXHUKU U TEXHOJIOTHIA;
AHAUBUPOBAMb U OYEHUBAMb NOCIe0CMEUs ObIMOBOU U NPOU3BOOCTNEEHHOU 0eAmelbHOCMU Ye-
JI068eKA, C6A3AHHOU C (UIUYECKUMU NpOYeccamu, ¢ NO3UYUL IKOJI02UYecKol 0e30nacHocmu,
npeocmasieHuil 0 payuoHaIbHOM NPUPOOONONIL30BAHUU, A MAKHCE PAZYMHOM UCHONb308AHUU
00CMuUdICeHULl HAYKU U MexHOoN02Ull 071 0aTbHelue20 pa3eumus Yeloseuecko2o obuecmaa;
MPUMEHSTh Pa3IUyHbIe CIIOCOOBI pabOThI ¢ HHpOpPMAIHEH PU3UYECKOTO COAEPKAHUS C UCTIONb-
30BaHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHM: MPH 3TOM HCIOIb30BaTh COBPEMEH-
HbIe WH(GOPMAITMOHHBIC TEXHOJOTHH IS ITOWCKA, TIepepabOTKU W TPEIBSIBICHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(OpPMAIIHK, CTPYKTYPUPOBAHUS U MHTEPIPETAMU WH(OPMALIUHU, TIOTY-
YEHHON M3 Pa3MUYHBIX UCTOYHUKOB; KPUTUYECKU aHATM3UPOBATH MOTYYaeMyl0 HHPOPMAIUIO U
OYeHUBaAMb €€ 00CMOBEPHOCIb KAK HA OCHO8E UMEIOWUXCS 3HAHUL, MAK U HA OCHO8e aHanu3d
UcmouHuKa uHgopmayuu;

NPOSAGNAMb OP2AHUSAYUOHHBIE U NO3HABAMENbHbIE YMEHUS CAMOCMOAMENbHO20 NPUOOpemeHuUs
HOBbIX 3HAHULL 8 NPOYecce BbINOIHEHUS NPOEKMHBIX U Y4eOHO-UCCIe008ameNbCKUX pabom;
paboTaTh B TpyMIe C BBHIMOJHEHHEM Pa3IUYHBIX COIMAIBHBIX pOJIeH, TUIAaHUPOBAaTh PabOTy
TPYIIBI, PAMOHAILHO PACIPENCIATh JCSITEILHOCTh B HECTAHIAPTHBIX CHUTYAIUSIX, aJeKBATHO
OIICHUBATh BKJIA] KAXKIOTO U3 YUaCTHHKOB TPYIIIBI B PEIICHNE PACCMATPHBAEMON MTPOOIIEMBI;
NposIAMb MOMuUsayuro K 6yoyueti npogheccCuoHanbHoU 0esimebHOCMU N0 CReYUAIbHOCIAM u-
3UKO- MeXHUYecKo20 NpopuJil.

B npornecce nzyuenus kypca ¢pusuku yrmyonéHHOro u 6a3oBoro ypoBHs B 11 kiacce y4eHUK HaydUTCS:

MOHUMATh (JIEMOHCTPUPOBATH) POJb (U3UKH B SKOHOMUYECKOH, TEXHOJIOTMYECKOM, COIMalIbHOM

U 3TUYECKOHM cdepax AesTeNIbHOCTH YEeJIOBeKa; pojib M MECTO (M3UKU B COBPEMEHHON Hay4HOM
KapTUHE MHUPA; POJIb ACTPOHOMHUH B IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA U JAIBHEHMIIIEM HAayYHO-
TEXHUYECKOM Pa3BUTUH; 3HAYEHUE ONUCAMENbHOU, CUCeMamusupyiouel, 00bACHUMENbHOU
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U npocHOCMuUYeckou @yHKyull ¢husuueckol meopuu — 31eKMPOOUHAMUKY, CHEeYUATbHOU Meopuu
OMHOCUMENbHOCMU, — K8AHMOBoU  u3uky, poib (U3NYECKOW Teopuu B GOPMHUPOBAHUU
npeAcTaBiIeHu 0 PU3NYecKoil KapTHHE MHUpPA, MECTO (U3NYECKOM KapTHHBI MHpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHHI O PUPOJIE;

paznuyarh (YUUTHIBATH) YCIOBHUS MPUMEHUMOCTH MOJeNeld (U3NYEeCKUX TNl M MPOLECCOB (SBICHHA):
OHOPOAHOE  JJIEKTPUYECKOE U OJHOPOAHOE MAarHUTHOE IOJis, TapMOHHYECKHE KoiieOaHwUs,
MareMaTu4eCKUil MAasTHUK, WUICAIbHBIA IPYKUHHBIA MAasTHUK, TapMOHMYECKUE BOJIHBI, WICaIbHBIN
KosieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a; MOJIENIel aToMa, aTOMHOT0 S/jpa U KBAaHTOBOM MOZIEJIH CBETA;
pa3nuyath yclIoBUS (TPaHUIBI, OOJIACTH) TPUMEHUMOCTH (DH3UYECKUX 3aKOHOB, HOHUMAMb
gceobwutl xapakmep @GYHOAMEHMANbHBIX 3AKOHO8 U O2PAHUYEHHOCMb UCHOIb308AHUS YACHHBIX
3aKOHO8;

aHAJIM3UPOBATh U OOBACHATH DJIEKTPOMATHUTHBIE TMPOIECCHl U SIBICHHUS, MCIONb3Ysl OCHOBHBIE
MOJIOKEHUST Y 3aKOHBI JJIEKTPOJMHAMUKU U CIIEUUAIbHOW TEOPUM OTHOCHTEIBHOCTH (3aKOH
COXpaHEHHUs 3JIEKTPUYECKOrO 3apsia, cuia Ammepa, cuia JlopeHna, 3aKoH 3JIEKTPOMAarHUTHOM
UHAYKIMY, npaBuiao Jlenna, cBa3p JIC caMOMHAYKIMHM B 3JIEMEHTE 3JIEKTPUUYECKOM LENH CO
CKOPOCTBIO HW3MEHEHMS CHJIBI TOKA; TIOCTYJIAaThbl CIECHUATBHONM TEOPUHU OTHOCHTEIHHOCTH
DWHINTEHHA);

aHAM3UPOBATh U OOBSACHATH KBAHTOBBIE NPOLIECCHI U SBJICHUS, MCIIONB3YS TOJIOKEHHUS KBAHTOBOMN
¢usuku (ypaBHeHue DiHmTeHHA 111 hoTtodddekra, mepsoiii U BTOpoit mocTynarsl bopa, npuHIUT
COOTHOLIEHHs HeompenenéHHocte [eilzenOepra, 3akOHBI COXpaHEHUS 3apsIOBOTO U MacCOBOTO
YHCeN U DHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH PAJHOAKTHBHOTO pacaja);

ONMHCHIBaTh  (U3MUECKHE TMPOLECCHl U SBIEHUS, HCIONb3yd BEJIUYMHBLI:  HANPSHKEHHOCTh
AIIEKTPUYECKOTO  MOJsl, TMOTEHLHAT 3JEKTPOCTATUYECKOTOo TOJs, Pa3HOCTh MOTEHIUAJIOB,
SNIEKTPONBUKYIAs CHJIA, WHAYKIUS MAarHUTHOTO TIOJISA, MAarHUTHBI TIOTOK, CHia AMIepa,
WHIYKTUBHOCTD, SJMEKTPOJIBMKYIIAS CHUJIa CAMOMHAYKIIMU, SHEPTUS MArHUTHOTO TOJsl MPOBOJHUKA
C TOKOM, PEJIATUBUCTCKHIA MMITYJIbC, ITOJTHASI SHEPTHUsI, SHEPTHsI TIOKOSI CBOOOTHON YaCTHUIIBI, SHEPTHS
U UMIynbe (HOTOHA, MACCOBOE YHCIIO U 3apA[ SApa, SHEPTUS CBA3H sI/Ipa;

OOBSACHATH OCOOCHHOCTH TIPOTEKaHHs (U3WYECKUX SIBICHHWA: DICKTPOMAarHWTHAs WHIYKINS,
CaMOMHIYKIIHS, PE30HAHC, MHTEePPEepeHIHs BOJH, AUQPAKIUA, AUCHEPCHs, TOJHOE BHYTPEHHEE
orpaxeHnue, (oroanekrpuueckuii dpdext (horoaddexr), ampda- u Oera-pacnansl sAaEp, ramma-
U3Iy4YeHHUe siiep; pru3ndeckre MPUHIUITBI CIEKTPATBHOTO aHAIM3a U pabOTHI Jla3epa;

onpedensams HanpasieHue UHOYKYUU MACHUMHO20 NOJIsi NPOBOOHUKA C MOKOM, CUlbl Amnepa u cuivi
Jlopenya,

cmpoums uzoopadicerue, cozoagaemoe NIOCKUM 3€PKAIOM, MOHKOU JUH30U, U PACCHUMBIBAMb €20
Xapaxkmepucmuxu,

NPUMEHAMb OCHOBONONA2AIOWUE ACMPOHOMUYECKUe NOHAMUS, Meopuu U 3aKOHbl Ol aHAlu3a
U 00bsACHeHUsL  QU3UUECKUX NPOYeccos8, HNPOUCXOOAUWUX 6 36€30aX, 6 36E30HbIX  CUCMEMAX,
8 MedHC2AIaKMuU4ecKoll cpeoe; 08UNCEeHUS HeDeCHbIX mel, I80MI0YULU 36630 U BcenenHoll,

MPOBOAMNTH HCCIIEOBAaHNE 3aBUCHMOCTEH (H3UYECKUX BEJIWYHH C MCIIOJB30BAHUEM MPSIMBIX
W3MEPEHUil: TpPH OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATH PE3YJIbTATHl IONy4YECHHON
3aBUCUMOCTH (U3UYECKUX BEJIUYMH B BUAE TIpapUKOB C y4€TOM aOCOJIOTHBIX HOIPEHIHOCTEN
M3MEpPEHUHl, IeNaTh BEIBOIBI 110 PE3YNIbTaTaM HCCIIEIOBAHUS;

MIPOBOJIUTH KOCBEHHBIC U3MEpEHUs (PU3NUECKUX BEIWYMH; IPU 3TOM BBIOUPATh ONTHUMAIBHBIA METON
U3MEpEHUs, OLIEHMBaThb aOCOJIIOTHBIE U OTHOCUTENbHBbIE IOIPEIIHOCTH NPSMBIX M KOCBEHHBIX
U3MEpPEHNN;

MIPOBOAMTD OIBITHI MO MPOBEPKE MPEAJIOKEHHOW TUIIOTE3bl: MJIAHUPOBATh HKCIIEPHUMEHT, cOOMpaTh
OKCMEPUMEHTATbHYI0 YCTAHOBKY, aHAIM3WPOBaTh TOMYYCHHBIE pE3YyIbTaThl U JeNaTh BBIBOJ
0 CTaTyce NPeAIOKECHHON THITOTE3HI;

ONUCHIBAMb MEMOObL NOTYYEHUSI HAYUHBIX ACMPOHOMUYECKUX 3HAHUL,

cobmoath mnpaBmiia 0E30MaCHOTO Tpyla HpU IMPOBEAECHUM HCCIEOBAHUN B paMKax y4eOHOro
OKCTIEPUMEHTa,  TMPAKTHKyMa ¥ Y4eOHO-MCCIEeNOBATENIbCKOW ¥ MPOEKTHOW  JICATEIIbHOCTH
C UCIIOJIb30BAHMUEM U3MEPUTENBHBIX YCTPOMCTB U 1aO0OpaTOPHOro 060pyA0BaHMS;

pemarb pacy€THbIE 3a7aydl C SIBHO 3aJaHHON U HEsABHO 3a0aHHOU @QU3UYECKOU MOOenblo. Ha
OCHOBAHMHU aHaJM3a YCJIOBUS BBIOMpaTh (PU3UYECKHE MOJIENH, OTBEYAIOIIMe TPeOOBaHUAM 3a/1auH,
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MPUMEHITh (OPMYNBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNIaThl (DU3UYECKUX TEOpHd TpHU
WCTIOJIb30BAaHINH MAaTeMaTHYECKUX METOJOB PEUICHUs 3a1ad, MPOBOIUTH pPAcu€Thl Ha OCHOBAaHUH
UMEIOIIUXCSl TaHHBIX, aHAIM3UPOBATh PE3YJAbTaThl U KOPPEKTHPOBATH METONbI PEUICHUS C y4ETOM
MOJTYYCHHBIX PE3yJIbTaTOB;

peliaTh KaueCTBEHHBIE 3aJjauu, TPeOyromue MPUMEHEHHS 3HAHUN U3 Pa3HBIX Pa3JeioB MIKOJIHLHOTO
Kypca QU3UKH, a makace UHmezpayuu 3HaHUull U3 Opyeux npeomenos eCmeCmeeHHO-HayuH020 YUKIA:
8bLICMPAUBAMb  JIO2UYECKVIO  YENOUKY — PACCYHCOEHUNl € ONOpoll  HA  U3YYeHHble  3AKOHbI,
3aKOHOMEPHOCMU U (Pu3uUecKue s61eHUsl;

UCNONbL306aMb  meopemudeckue 3HAHUSA 0Nl OOBACHEHUs OCHOBHLIX NPUHYUNOE  padOmbl
uMepumenbHvlx NPUOOPO8, MEXHUUECKUX YCMPOUCME U MeXHOI02UYECKUX NPOYECcos;

MPHUBOIIUTh TIPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCIKHBIX YUEHBIX-(DU3MKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH,

aHanu3UpoBamsb U OYeHU8amsv MNOCLe0CmMEUs OblMOBOU U NPOU3BOOCMBEHHOU  OesIMeNbHOCIU
YenogeKd, CEA3AHHOU C QUUYECKUMU NPOYeccamu, C RO3UYULL IKOIO02UUECKOU 6e30nacHOCmu,
npeocmasieHull 0 payuoOHAIbHOM NPUPOOONONIb308AHUU, A MAKJCE PAZYMHOM  UCHOTb308AHUU
00CMUICEHUU HAYKU U MEXHON02ULL 0151 OANbHelue20 pa3eumus Yyei08eueckoeo oouecmsa,
MIPUMEHSTh pasnuyHble  cocoObl  paboThl ¢ MHpopManued  (QU3MYECKOTO  COAEpIKaHUs
C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(DOPMAMOHHBIX TEXHOJOTHH: TIPH O3TOM HCIIOJIB30BaTh
COBPEMEHHBIC WH(POPMAITMOHHBIC TEXHOJIOTUU JIJISl TIOMCKA, TIEPEPa0OTKU U MPEIbIBICHUS YIeOHON
Y HAYYHO-TIONMYJISIPHOW ~ WH(OpMAaIMu, CTPYKTYPUPOBAHHUS U WHTEpIpeTanuu  WHGOpMAIUH,
MOJYYCHHOM W3 Pa3jIMYHBIX MCTOYHUKOB;, KPUTUYCCKH aHAIM3UPOBATh MOIY4aeMyl WH(POPMAIUIO
Y OIICHMBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE WMCIOIIMXCSI 3HAHWM, TaK W HA OCHOBE aHAIIN3a
MCTOYHUKA HH(OPMALINH;

NposGIAMb  OP2AHUZAYUOHHbIE U NO3HABAMENbHbIE YMEHUsL CAMOCMOSIMENIbH020 NpUodpemeHus
HOBbIX 3HAHULL 8 Npoyecce GbINOIHEHUs. NPOEKMHbIX U YUeOHO-UCCIe008amenbCKux pabom, padoTaTh
B TPYIIE C MCIOJHCHHEM pPa3IMYHbIX COIUAIBHBIX POJICH, IUIAHUPOBATh paboTy TPYIIIHI,
paIMOHATILHO PACIPENEITh JCATCILHOCTh B HECTAHIAPTHBIX CHUTYallUsAX, aJCKBAaTHO OICHUBATH
BKJIQJI K&XJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM POOIIEMBL;

NposIANb MOMUBAYUIo K Oyoyuell npoghecCcuoOHaIbHOU 0esimelbHOCHU NO CREYUATbHOCTSIM PU3UKO-
MEXHUYECKO20 NPOGHUIIL.



COAEP) KAHUE YYEBHOI'O NIPEJMETA «®U3UKA»
10 kaace

ba3oBblil ypoBeHb (2 daca)

VriyOneHHbIi ypoBeHb (5 4acoB)

Tema 1. ®usnka U METO/IbI HAYYHOTO MMO3HaHMS (2 Yaca)

Tema 1. dusnka u MeTOIbI HAYYHOTO 1MO03HaHUs (6 yacoB)

duznka — Hayka o npupoze. Hayunbie MeTo1bI HO3HAHHUS OKPYIKAIOLIETO MH-
pa. Ponb skcriepuMenTa u TeopuH B IpoIiecce NO3HAHUS IPUPOIBI. DKCIIe-PH-
MeHT B ¢pu3uke. MonenupoBanue (pu3nyecKux sSBICHUHN U POIIECCOB.
Hayunsie runotessl. @u3ndeckne 3aK0OHbI U TEOpUH. | paHUIbI TPUMEHUMO-
cTu (pu3ndeckux 3akoHoB. [IpuHIMn cooTBeTCTBHA. PONb M MECTO (PHU3HMKH B
(bOopMHpPOBaHNY COBPEMEHHOIN HAyYHOU KapTHHBI MUPa, B TPAKTUYECKOMN JIesi-
TE€IBbHOCTH JIIOJIEH.

JlemoncTpanuu 1. AHaOroBbIe U IU(GPOBBIC H3MEPUTEIBHBIE PHOOPHI, KOM-
BIOTEPHBIE TaTYUKU

dusnka — (pyHIaMeHTaNbHas HayKa o mpupoje. HaydHbrii MeTo/ mo3Ha- Hus
1 METOJIbI MCCIICAOBAHUS (PU3MUECKUX SBJICHUN. DKCIICPUMEHT U TEOPHUSB
[Ipoliecce Mo3HaHus Npupoibl. Habmroienne u 3KCepuMeHT B (PU3HKE.
Cnocobwi uzmeperust pusuueckux euduHr (AHaN0208bie U Yupposwvle usme-
pumenvHvie npubopsvl, KoMnviomepHvle damuuxossie cucmemvl). [loepeuwino-
cmu uzmepenul huzuuecKux eerudun (A6CoIOMHAsL U OMHOCUMENbHASL).
MonenupoBaHue (HU3NYSCKHX SIBJICHUI U IPOIIECCOB (MaTepHaibHas TOUKa,
AOCOJIIOTHO TBEPOE TEJIO0, U/IeaTbHAs KUIKOCTh, UI€ATbHBIN T'a3, TOUCYHBIN
Rapsin). ['unore3a. @u3nueckuii 3aK0H, TPAHUIIBI €T0 IPUMEHUMOCTH. Du3n-
yeckas Teopust. Pons 1 MecTo ¢pu3uku B GOPMHPOBAHUU COBPEMEHHON Hayd-
HOI KapTUHBI MUPA, B IPAKTHYECKON JICATEIIBHOCTH JIFOJICH.
Yuenuueckuii s3xcnepumenm, 1ab6opamopHuvle pabomol, NPAKmuKym
1. Usmepernue cunvl moka u HAnpsdjiceHus 8 Yenu NOCMOsSIHHO20 MOKd

NPUNOMOWU AHATIO208bIX U YUPDPOBLIX USMEPUMETbHBIX NPUOOPOS.

2. 3uaxomemeo c yugposou nabopamopueti no guzuxe. Ilpumepul uz-

MepeHUst PUu3UYECKUX 8eTUUUH NPU NOMOUU KOMNLIOMEPHBIX OaMUYUKOS.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 yacoB)

2.1 Kunemaruka (5 gacoB)

2.1 Kunemaruka (10 gacoB)

Mexanunyeckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBHXKECHHUS.
Cucrema otcuéra. Tpaekropus.

[ lepemerieHne, CKOPOCTh (CPeAHss CKOPOCTh, MTHOBEHHAs: CKOPOCTh) U YCKO-
[pEHNE MaTepUalIbHON TOYKH, UX IMPOEKIUU HA OCH CHUCTEMBI KoopauHar. Cio-
PKEHUE IIEPEMELIEHUN U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEITHOE ABMKeHne. | 'paduku 3a-
BHCHUMOCTH KOOPAHHAT, CKOPOCTH, YCKOPEHUS, TyTH U NepEMELICHUsI MaTe- PU-
QIIBbHOM TOYKU OT BPEMEHH.

CBoOoaHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TaICHMS.

KpuBonuHeliHoe BHkeHNE. [[BH>KeHnEe MaTepHaIbHOM TOUKHU MO OKPYKHO-
CTH C IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TMHENHAs
ckopocTb. [lepron u yactora oOpamienus. LleHTpocTpemMuTensHOE yeKope-
Hue. Texnuueckue ycmpoucmea u npaKkmuideckoe npumeHeHue. CliuJOMeTp,

Mexannueckoe aBHkeHUE. OTHOCHUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[ Ipsimas u o6pamuasn 3a0a4u MexaHuKu.

Paouyc-6ekmop MamepuanbHol mo4Ky, e20 NpoeKyuu Ha OCU CUCmeMbl KO-
opounam. TpaexTopus.

[lepemerienue, CKOPOCTh (CpeiHss CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKO-
[pEHNE MaTepUAIbHONW TOYKH, UX IPOEKIMHN Ha OCU CUCTEMBI KoopauHat. Cio-
PKEHHE MTEPEMEILIEHUIN U CII0KEHUE CKOPOCTEM.

PaBHOMEpDHOE M PAaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKEHUE. 3aBUCHU-
MOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHHSI U IMYTH MaTepUaJIbHONH TOUYKH OT
BPEMEHU M UX IpadUKH.

CBoOoaHOE TajmeHue. YCKOpeHHe CBOOOIHOTO MaAeHWs. /[sudiceHue mena,

OpouLenHo20 noo yenom K 20pu3oHmy. 3a8ucumocms KOOpOUHAM, CKOPOCMU
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IBUKEHUE CHAPSIOB, LIETIHBIE U peMEHHBIE TIEPEeIayn.
/lemoncmpayuu
1.  Mopaenb cUCTEMBI OTCUETA, MIUTFOCTPAINS KHHEMAaTHUECKUX XapaK-
TEPU-CTUK JIBUIKECHUS.
2. IIpeoOpazoBaHue NBMKCHHH C UCITOIB30BAHUEM ITPOCTHIX MEXaHU3MOB.
3. [lagenne Ten B BO3yXe U B pa3pesKeHHOM ITPOCTPAHCTBE.
4.  HaOGmoneHue IBHXKECHUs TeJa, OPOIISHHOTO MO/ YIJIOM K TOPU30HTY U
rO-pU30HTAIIBHO.
5. 3mepenue yckopeHust CBOOOHOTO MaICHHUS.
6. HammpaBnienue ckopocTu mpu ABUKEHUU IO OKPYKHOCTH.
Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomaol

1.  U3yuyeHue HEpaBHOMEPHOTO JIBHKEHUS C IIENBIO OMPEIeNIeHUs MIHO-
BEH-HOM CKOPOCTH.
2.  HccnemoBaHue COOTHOLICHHS MEXKIY MyTAMH, TPOHICHHBIMU TEIOM

3a MOCJIEA0BATEIbHbBIEC PABHBIC TPOMEXKYTKH BPEMEHH IPH PABHOYCKOPEH-
HOMJIBUKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

3. zydyeHnne nBMKCHUS MIApUKa B BI3KOU KUIKOCTH.

4. N3yuyeHne IBUKEHHS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

U YCKOPEHUs. MAmepuanbHol mouky om epemenu u ux epaghuxu. KpuBonunei-
Hoe JBIbKeHHeE. J[BIKeHre MaTepraibHOM TOUKH 10 OKPY>KHOCTH. YTIIOBask U JIH-
HeiiHast ckopocTh. [lepros u yacrtora obpamenus. LleHTpocTpe-MuTenpHOe
(HOpMaJIbHOE), KacaTeNbHOE (TAaHTCHITHAIBHOE) U TIOJTHOE YCKOPEe-HUE MaTepH-
AJIbHOM TOYKH.

Texuuueckue ycmpoiicmea u mextHoio2uyecKue npoyeccwyl: CIUIOMETp, IBU-
PKCHHE CHApSIOB, IEMHBIC, IecTepéHYarbie U pPEeMEHHBIC Iepelayd, CKo-
pocmuvle 1ugmoi.

/lemoncmpayuu

Mosenb CUCTEMBI OTCUETA, MILTIOCTPAIH KUHEMATHYECKUX XapaKTePUCTHK
ITBUKCHISL.

Cnocobwi ucciedosanus 08UNCEHUIL.

U nntocmpayus npedenvho2o nepexooa u usmepeHue MCHO8EHHOU CKOPOCU.
[IpeoOpa3oBaHue ABUKEHHM ¢ UCTIOIB30BAHUEM MEXAHU3MOB.

[TageHwre Ten B BO3IyXe U B pa3peKCHHOM IPOCTPAHCTBE.

Haburoienne nBM>KeHus Tena, OpOIISeHHOTO O] YIJIOM K TOPU30HTY U TOPH-
3OHTAIBHO.

HamnpaiieHne CKOpOCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

/ Ipeobpazosanue y210801l CKOpOCmu 8 pedyKmope.

CpasHenue nymeiti, mpaekmopuii, CKOpoCmeti 08UNCEHUS 0OHO20 U MO20 Hce
mena 6 pazuvix cucmemax omcuéma.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut, npakmuxym N3yuqe-
HUE€ HEPAaBHOMEPHOTO JBIIKEHUS C IIENIbI0 ONpeAeNeHIs] MTHOBEHHONCKOPO-
CTH.

3 mepenue ycKopeHus npu NpAMOJIUHEUHOM PABHOYCKOPEHHOM O8UNCEHUU
10 HAKJIOHHOU NAOCKOCMIU.

Vccnedosanue 3a8UcuMoOCmuy nymu om 8pemeHu npu pasHoyCKOPEHHOM O8U-
DICeHUU.

/3mepenue yckopenus c80000H020 NAdeHusi (PeKOMEeHOO0BAHO UCHONIb306A-
Hue yugposoti 1abopamopuu).

3ydyeHune ABMXKEHUS Tella, OpPOIIEHHOTO TOpPH3OHTalIbHO. [Iposepka euno-
mesvl 0 NPAMOU NPONOPYUOHANLHOU 3A8UCUMOCIU MeHCOY OAIbHOCHbIO NO-

1éma u HAuaIbLHOU CKopocmbio meild.

2 o .
3pecb U ganee NPUBOAUTCA PaCLUMPEHHbIN nepeveHb N1abopaTopHbiX PABOT U OMbITOB, U3 KOTOPOTO YYUTE/b AeNaeT BbIGOP N0 CBOEMY YCMOTPEHMIO ¢ y4ETOM BbibpaHHoro YMK v umetowerocs o6opynosaHus.

13




/13yuenue 08udiCeHUss mena no OKPYHCHOCIU C NOCMOAHHOU HO MOOYIIO CKO-
pocmuio.

Vccnedosanue 3a8ucumocmu nepuooa 0opaujeHus KOHU4ecko2o0 MAasmHuKa
om e2o napamempos.

2.2 Jlunamuka (7 4yacoB)

2.2 lunamuka (10 gacoB)

[IpuHiun otHocuTensHOoCTH ["anunesd. Ilepoiii 3akon HetoTona. Muepuuans-
HbIC CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunuun cynepriosunuu cuil. Bropoit 3akon HeroToHa
JUIsl MaTepuaibHOM TOYKH. TpeTuil 3akoH HbroTOHA 11 MarepuanibHBIX TO-
YECK.
3akoH BcemupHoro taroreHus. Cuna tspkectu. IlepBas kocMuueckast cko-
[POCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl Tpenust (mokos, ckonbxeHus, kaueHus1). Cumna tpenus. Cyxoe
Tpenue. Cria TpeHUsI CKOJIBKEHUS U cuita TpeHus nokos. Koaddurment tpe-
Huys. Cuila CONPOTUBIICHUS NIPU ABUKEHUU TeJIa B AKUIKOCTH WIH rase.
[locTynarenbHoe U BpallaTeabHOE ABUKEHUE aOCOIIOTHO TBEPIOTO Tea.
MOMEHT CUJIbI OTHOCUTENIBHO OCH BpaleHus. [limeuo cuibl. Y cimoBus paBHO-
BecUs TBEPIOIO Tea.
Texnuueckue ycmpoiicmea u npakmuieckoe npumenerue: MOIIUITHUKY,IBU-
PKEHNE UCKYCCTBEHHBIX CITyTHHKOB.
/lemoncmpayuu
. SIBrieHne uHEepUUH.
. CpaBHEHUE Macc, B3aUMOJICHCTBYIOIINX TEN.
. Bropoii 3akoH HeroToHa.
. U3mepenue cuil.
. Croxenue cui.
. 3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT JIehopMaIinu.
. HeBecomocTth. Bec Tena npu yCKOpEeHHOM MOABEME WM MAJCHUMU.
. CpaBHEHUE CUII TPEHUS IOKOSI, KAUEHUS M CKOJIb)KEHUS.
. YcnoBus paBHOBecus TBEpAOTo Tena. Buabl paBHOBecusl.
Yuenuueckuit sxcnepumenm, nabopamopnwvie pabomot

1. M3y4eHue nBrkeHUs OpycKa 1Mo HAaKJIOHHOM MIOCKOCTH.

2. UccnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BOSHUKAIONIUX B MIPYKHHE

O©oOo~NOoO Ok WNBEF

[lepBriii 3akoH HproToHa. MHepimanbuble cucTeMbl oTcuéra. [IpuHuun oT-
HocutenbHOCTU ['anmunes. Heunepyuanvhvie cucmemvl omcuéma (onpede-
1enue, npumepol).

Macca tena. Cuina. [IpuHuun cynepno3uuuu cuil.

BTopoii 3akoH HeloTOHA /114 MaTepuaibHOM TOUYKH.

Tpernii 3akoH Hpl0TOHA 1J11 MaTepuaibHbIX TOYEK.

3aKOH  BCEMHUPHOTO TSTOTEHUS. IKEUBANEHMHOCMb 2PAGUMAYUOHHOU
U UHEPMHOU MACCHI.

Cuna TsDKEeCTH. 3a8UcUMOCmb YCKOpeHUus c80000H020 NAOEHUsL OM GblCOMbL
HAO nogepxHocmvlo NiaHemvl U om 2eozpaguieckou wupomsl. /leudxcenue
HeOecHblx men u ux cnymuukos. 3akonvl Kennepa. llepBas xocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec mena, osudicywezoca ¢ ycko-
peruem.

Cuina Tpenusi. Cyxoe TpeHue. Cuiia TpeHHUs! CKOJIbKEHUS U Cuila TPEHUs MOo-
kost. Koaddumument tpenusi. Cuna COnmpOTUBIEHUS TPH JIBMIKEHUU TeJa B
PKUJIKOCTU WM Ta3e, eé 3a8UcUMOChb Om CKOPOCHU OMHOCUMENbHO20 O8U-
biceHus.

/[asnenue. [ uopocmamuueckoe daenenue. Cuna Apxumeoa.

Texuuueckue ycmpoucmea u mMexHONO2UYecKue npoyeccovl: TOAINIHUKHY,
IIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

/lemoncmpayuu

Habnooenue 0sudicenus mei 6 UHEPYUATbHLIX U HEUHEPYUATbHBIX CUCTe-MAaX
omcuéma.

/ [punyun omHocumenbHOCmu.

[Kauenue 06yx yunuHopoe unu wapos pasHol Maccvl ¢ 0OUHAKOBbIM YCKO-
peruem omnocumenbHo HeUHepYUaIbHOU CUCeMbl OMCYeéma.

CpasHenue pasnooelicmayroujeli NPUIONCEHHbIX K Mmely CUll ¢ npouszsede-

HUEM MACCbl mea Ha e2o YCKOPpEeHUe 6 I/lHepLﬂztaﬂbHOI;i cucmeme omcuéma.
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1 pe3MHOBOM 00pasIie, OT Ux Je(opMaIuy.
3. MccnenoBanue ycaoBuii paBHOBECHS TBEPIOIO Tella, UMEIOIIEro OCh Bpa-Iile-
HIA.

[Pagerncmeo cul, 03HUKArOWUX 8 pe3yibmame e3aumooeticmeus mei. zmepenue
lwacc no ezaumooeticmeuio.

Hegecomocmep.

Bec Tena nmpu yCKOPEHHOM MOIBEME U TTaJICHHN.

[ [enmpobedicHble MexaHu3Mbl.

CpaBHEHHUE CHJI TPEHUS TIOKOSI, KAYCHUS U CKOJIbKCHHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npakmuxym Visme-
[PCHIE PAaBHOICHCTBYIOIIEH CHII ITPH IBHYKEHUU OpycKa 110 HAaKJIOHHOUIIIIOCKO-
CTH.

/Iposepka cunomesvl 0 HE3ABUCUMOCTIU BPEMEHU OBUMNCEHUsL OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOsIHUE 0N €20 MACCHL.
ccnenoBanie 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKHHEH
[PE3MHOBOM 00pasiie, oT uX JaehopManuu.

U3yuenue 08UdICeHUsL CUCTIEMbL e, C83AHHbIX HUMbIO, NEPEKUHYMOUL Ye-pe3
né2Kuti O10K.

H3mepenue koaghghuyuenma mpenus no eeiuyune y2no6020 kodghguyu-
enma sasucumocmu F,,,(N).

Vccnedosanue 0sudicenust OPYCKa no HAKIOHHOU NAOCKOCMU C NePeMeHHbIM
Koo huyuenmom mpenusi.

U3yuenue 0sudCeHUst 2py3a HA 84Ty C MPEHUEM.

2.3 Craruka TBepaoro tena (5 4acos)

AOcomoTHO TBEpmoe Teno. IloctymarenpbHoe W BpamiaTeIbHOE JBUKCHUE
TBEPAOrO Tena. MOMEHT CUiIbl OTHOCUTENIBHO OCH BpailieHus. [lnedo cuibl.
CnojxeHue Cwil, NPUJIOKEHHBIX K TBEpHOMY Teny. LleHTp TsbkecTtu Tena.
YcnoBus paBHOBecus! TBEPAOro Teia. Y CTouMBOE, HEycTounBOe, Oe3pas-
ITNYHOE PAaBHOBECHE.

Texnuueckue ycmpoticmea u mexHOIO02UYECKUe nNpoyeccovl. KPOHUITEHH,
CTPOMUTENBHBIM KpaH, pel€TuaThle KOHCTPYKIUH.

/lemoncmpayuu

Y cnoBus paBHOBecus. Bupl paBHOBeECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npakmuxym Vccne-
TOBaHME YCIIOBHI paBHOBECHs TBEPAOIO Tella, UMEIOIIEro OCh Bpa-IlEHUs.
KoHCTpyHpoBaHHE KPOHIITENHOB U PACYET CHJI YIPYTOCTH.
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3yueHre yCTOMUYMBOCTH TBEPIOTO TEJa, MMEIOIIETO TII0MIA b OTIOPHI.

2.3 3aKoHbI cOXpaHeHHs B MexaHuKe (6 yacoB)

2.4 3akoHbl coxpaneHust B MmexaHuke (10 yacos)

MIMIysibC MaTepuaibHOM TOUKH (T€a), CUCTEMbI MaTepHAIbHBIX TOUeK. M-
[1yJIC CHJIBI U U3MEHEHHE UMITYJIbCa TEIa.
3aKOH COXpaHEHMsI UMITYJIbca. PeakTUBHOE IBUYKEHUE.
Pabota cuibl. MOIHOCTD CHIIBL
KnHeTnueckas sHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHUU KU -
HETUYECKON SHEPIUU.
[TorennuansHas sHeprus. [loTeHnuanpHas sHeprus ynpyro 1eopMupoBaH-HON
npyxuHel. [loTeHnmanpHas sHeprus Tena Boimm3u nopepxuoctu 3emin. [loren-
[[1aJIbHbIE M HEMOTEHIMAIbHbIE CUIbl. CBsI3b PAaOOTHI HEMOTEHLIUANIb-HbIX CHUJI C
3MEHEHHEM MEXaHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MeXa-
HUYECKOW SHEPTUU.
Ypyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue. BOIOMET, KONEp,
[IPY>KUHHBIN TUCTOJIET, JBUKEHUE PAKET.
Vlemoncmpayuu
1. 3akoH coxpaHEeHUs UMITYJIbCA.
2. PeakTHBHOE JIBUXKEHUE.
3. Ilepexo mOTEHIMATBLHOM SHEPTHH B KWHETUYECKYIO 1 0OpaTHO.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomot
1.  H3yuyenue aOCOIIOTHO HEYNPYIOro yJaapa ¢ HOMOIIBIO IBYX OJUHA-
KOBBIXHUTSIHBIX MasiTHUKOB.
2.  HccnenoBaHue cBS3U pabOThI CHIIBI C U3MEHEHHEM MEXaHUUYECKON
SHEPI'MHM TeJla Ha IPUMEPE PACTSKEHUS PEZUHOBOIO KIyTa.

MIMITyibC MaTEpUAIBHONM TOUYKH, CUCTEMBI MATEpUAIbHBIX TOYEK. [[enmp
vacc cucmembl MamepuanbHulx moydek. Teopema o osudiceHuu yeHmpa
lmacc.

MIMITyJIbC CHIIBI M U3MEHEHHME UMITYJIbCA TEJIA. 3AKOH COXPAHEHUS UM-
[yJbca.

PeakTBHOE NBHIKEHUE.

(Momenm umnynvca mamepuanorot mouxu. Ilpedcmasnenue o coxpaneHuu
MOMeHmMa UMNYIbCA 8 YEHMPATbHBIX NOJIAX.

PaGoTa critbl Ha MaJIOM U Ha KOHEYHOM TiepeMerneHunn. [ paguueckoe
npeocmasienue pabomsi cuibl. MOITHOCTD CHIIBI.

Kunernueckast 3Heprusi MaTepuaabHOU TOUkU. Teopema 00 M3MEHEHUUKUHE-
TUYECKOM SHEPTUU MaTePUAIbHON TOUKHU.

[loTeHManbHbIE U HEMOTEHIMANIbHBIE CUIbl. [lomenyuanvras suepeus. 1lo-
meHyUaNbHas SHepeUs Ynpy2o 0eghopmupo8antou npyxcutnsl. Ilomen- yu-
anvHas sHepeuss mena 6 0OHOPOOHOM 2pasumayuorHnom noe. [lomenyu-ano-
Has SHepeus mena 8 2pasumayuOHHOM nojie 0OHOPOOHO20 WApa (6HYmMpu u
eHe wapa). Bmopas kocmuueckas ckopocmo. Tpembvsi kocmuueckas cKo-
pocmo.

CBs3b pabOTHI HEMOTEHIMATIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOM 3Hep-
TUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEpTUH. Ynpy-eue u
Heynpyaue cmoKHOBEeHUs.

Ypasnenue bepnynnu 015 udeanvbHou H#CUOKOCMU KAK Cle0CmEue 3aKOHACO-
xpaneHus MexanuyuecKkol IHepeuu.

Texuuueckue ycmpoticmea u mexHoio2udeckue npoyeccuvl: NBIKEHUE pa-
KeT, BOJOMET, KONEpP, MPYNKUHHBIM MUCTOJET, eupockon, guayproe kama-
HUe Ha KOHbKAX.

/lemoncmpayuu

3aKOH COXpaHEHUs UMIysibca. PeakTuBHOE nBMKeHUE. M3mepenue mouy-
HOCMU CUbL.

3 menenue snepauu mena npu cogepuienuu pabomeol.

B3anMHble npeBpalieHuss KUHETUUECKOW U MOTEHUUATbHON SHEPTUil mpu
NeiCTBUM Ha TENO CHJIbI TSDKECTH U CUilbl ynpyroctu. Coxpanenue sHep-
euy npu c60600HOM NAOEHUU.
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Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym
1. U3mepenue umnynvbca mena no mopmo3HOMY NYyniu.
2. Usmepenue cunvl mseu, ckopocmu Mooenu 1eKmpomoouis u MOuwHo-
cmu cuibl mseu.
3. CpasHeHue usmeHeHUs UMRYIbCA Mea ¢ UMNYIbCOM CUTHL.
4. Hccrnedosanue cOXpaneHust UMNYIbCa npu Ynpyeom 63aumoo0eiicmaull.
5. Usmepenue kunemuueckou sHepeul meia no mopmo3HoOMy nymu.
6. CpasneHnue usmeHeHUuss NOMEHYUANbHOU IHEPSUU NPYHCUHBL C PAOOMOU
CUbL MPEHUsL.
7. Onpeoenenue pabomvl cUbl MPeHUsi NPU O8UNHCEHUU MeJld NO HAKIOHHOU
NIOCKOCMU.

Tema 3. MonekyssipHas pusuka u TepMoanHaMuka (24 gaca)

Tema 3. MonekysisipHas ¢pusuka u TepMoauHamuka (49 gacos)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# TeoprH (9 yacoB)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# Teopuu (15 yacon)

OCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
ob6ocHoBaHue. bpoyHoBckoe nBuxenue. Juddysus. Xapakrep ABHKCHHUS U
B3alMOJCICTBHUS YacTHL BenlecTBa. MoJenn CTpOeHMsI ra3oB, KUAKOCTEN U
TBEPABIX T€T U 00BICHEHUE CBONCTB BEIIECTBA HA OCHOBE 3TUX MOJEIIEH.
Macca u pasmeps! Mosiekyil. Konndectso BemectBa. [loctosiHHas ABoraapo.
TerutoBoe paBHOBecue. Temneparypa u e€ nzmepenue. lllkana temneparyp
[lenbcust. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKOW TeOpuH HealbHOoro raza. AOCoIt0THas TeMIeparypa Kak mMe-
pa cpeHel KMHETUYECKOW SHEPTUH TEIJIOBOIO ABM)KEHNUS YaCTHULL rasa.
[[Ixana remneparyp KenbBuHa. ['a30BbIe 3akOHBI. Y paBHeHUE MeHemne-
eBa—Kuaneiipona. 3akoH /lansToHa. M30mpouecchl B HaeaIbHOM Tase ¢ Mo-
CTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpencraBieHue n30mnpo-
[1IeCCOB: M30TEpPMa, M30X0pa, H300apa.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHerue: TepMOMETp, 6apo-

MeTp.
/lemoncmpayuu
1. OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOSHUE BEIECTBa, GOTO-

rpaduUMOJIeKyJl OPraHUYECKUX COSAMHEHUM.
2. OnbITh! IO U QY3UH KUAKOCTEH U Ta30B.
3. Mozenb GpOyHOBCKOTO IBUKEHHUS.

4. Monens onbita lllTepHa.

OCHOBHBIE TIOJIOKEHUST MOJIEKYIIApHO-KHHeThuueckoil Teopun (MKT), nx
orbITHOE 0o0ocHOBaHue. [{uddys3us. bpoyHoBcKoe BIKeHHE. XapakTep
TBUKCHMS U B3aMOJICHCTBUS YacTHI] BellecTBa. MoJenu CTpOSHHS Ta30B,
PKUJIKOCTEN U TBEPABIX TeNl U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
bTHX Mojeneil. Macca u pazMepsl MoJiekyn (atomoB). KonudecTBo Bere-
ctBa. [locrosiHHas ABoraapo.

TerioBoe paBHOBecue. Temmneparypa u criocoOs! €€ n3mepenus. [lkana
remnepatryp Llenbcus.

Mogenb naeanbHoro raza B MKT: yacTuilbl raza ABUKYTCS XaOTHUECKUU

HE B3aUMOJICHCTBYIOT APYT C IPYTOM.

["a30BbIe 3aKOHBI. YpaBHeHne MeneneeBa—KianeiipoHa.

AOcomtoTHas TemnepaTypa (mkaia remneparyp Kenbsuna). 3akon Jlass-
TOHA.

30mporiecchl B U1€aTbHOM Ta3e ¢ MOCTOSTHHBIM KOJTMYECTBOM BEIIECTRA.
['pacduueckoe mpencTaBiIeHHE U30MPOIIECCOB: U30TEPMa, U30X0pa, U30-

Oapa.

CBs13b MEX]1y JaBJIEHUEM U CPEIHEN KHHETUYECKOM SHEprue mocTyna-Telb-
HOTO TEIJIOBOTO JBMXKCHHS MOJIEKYJI HICAIbHOTO ra3a (OCHOBHOE YpaBHEHHE
MKT uneanbHOrO rasa).

Ces13b abconromuot memnepamypvl mepMOOUHAMUYECKOU CUCTEMbL CO CPeO-Hell

KUHEMU4ecKol 3Hep2ueﬁ nocmynamelbHoco menjiloo2co osudiceHus eé
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S. OnbITHI, JOKA3BIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBHSI.
6. Mozenb, WILTIOCTPUPYIOIIAsk IPUPOAY AaBJICHUS ra3a Ha CTEHKU COCY/a.
7. OnbIThI, WUTIOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UJI€AbHOIO T'asa,
M30IPOLECCHI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomal
1. Omnpenenenre Macchbl BO3yXa B KJIACCHOM KOMHATe HA OCHOBE U3Me-
peHuiioObEMa KOMHATBI, JAaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.
2. VccnenoBanue 3aBUCHMOCTH MEXIY TTapaMeTpaMu COCTOSIHHSI pas3-
PEKEHHOTO Ta3a.

yacmuy.
Texuuueckue ycmpoticmea u mexHono2uyecKue npoyeccol:. TepMOMeTp, Oa-
[POMETP, noIyUeHue HaHOMamepuaos.

/lemoncmpayuu

Moenu IBUKEHHS YaCTHII BELIECTBA.

Moiens OpOYHOBCKOTO JBUKCHHS.

B110eoponuk ¢ 3anucsio peaibHo20 OpOYHOBCKO20 OBUINCEHUS.

Jlnddy3us sxuaKoCcTeN.

Monenb onbiTa LlTepHa.

[IpuTsykeHnEe MOJIEKYIL.

Mojenu KpUCTaIINYeCKUX PEMIETOK.

Habutoienue u uccieoBaHue U30MpOIECcCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut, npakmuxym Hcce-
Dosane npoyecca yCmaHo8/eHUss Menjio8020 pasHo8ecUs npu men-1000mexe
veorcoy eopsueti U X0100HOU 80001

U3yuenue uzomepmuiecko2o npoyecca (peKkomeHO008aHo UCNOIb308AHUE
yughposoil 1abopamopuu).

U3yuenue uzoxoprozo npoyecca. M3yyenue uzobapHozo npoyecca.

/Iposepka ypasHenus: COCMOsHUSL.

3.2 OcHoBBI TepMouHaMuKH (10 gacoB)

3.2 OcHoBbl TepMoauHamMuKH (20 yacos)

TepmonnHamMu4deckas cuctemMa. BHyTpeHHsIS SJHEprus TEPMOJUHAMUYECKON
CUCTEMBI U cr1oco0bl €€ n3MeHeHus. KonndecTBo TemnoTsl U pabora. BHyT-
[PEHHsI DHEPrUs OJHOATOMHOI'O MIEAIBHOIO ra3a. Buabl remionepenayuu:
TeIONPOBOIHOCTh, KOHBEKIUS, U3TyYEHHE. Y IeJIbHAsA TEIIOEMKOCTh Be-
iecTBa. KonuuecTBo TEMIOTHI IPH TEIJIONEpEAAYE.

[lonstre 06 agnabatHoM mpouecce. [lepBblif 3akoH TepMoauHamMuKu. [Ipu-
MEHEeHHEe MEePBOT0 3aKOHAa TEPMOAMHAMHUKHU K M3omporeccam. ['padudeckas
MHTEeprpeTalys paboThl rasa.

Bropoii 3akoH TepMoanHaMUKH. HeoOpaTuMocTh MpoLeccoB B MPUPOIE.
TernoBsie MamuHbl. [IpuHIIUATIBEI 1eCTBUS TETUIOBBIX MamuH. [Ipeodpazo-
BaHUs SHEpruM B TernoBbix MammHax. KII/] remmoBoii mammnsl. [ukn Kap-
HOo u ero KII/I. Dxonornyeckue npo0daemMbl TEMIOIHEPTETUKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue: IBUraTtenb BHyT-
[pPEHHETo cropaHusi, ObITOBOI XOJIOAUIBHUK, KOHIULIUOHED.

/lemoncmpayuu

Tepmoounamuuecxas (T/]) cucmema. 3aoanue enewnux ycnosuti ons T/] cu-
cmembl. Buewinue u snympennue napamempuni. Ilapamempor 1/] cucmemol
Kak cpeOHUe 3HaAYeHUsl BeUYUH, ONUCHIBAIOUUX e€ COCMOAHUE HA MUKDO-
CKONUYECKOM YpOGHe.

[Hynesoe nauano mepmoounamuxu. Camonpouseonvras peraxcayus T/] cu-
cmembl K Mmenio8oMy pagHo8ecuio.

Mopenp uaeaqTbHOTO ra3a B TEPMOJMHAMHUKE — CHUCTEMa ypaBHEHUH: ypaB-
HeHne MenneneeBa—KnanelipoHa v BbIpayK€HUE ISl BHYTPEHHEH SHEPTUH.
Y cnoBus MPUMEHUMOCTH 3TOM MOJIENIM: HU3Kash KOHIICHTPAIIUS YaCTHUII, BBI-
COKHE TeMmmeparypbl. BeipaxeHue 111 BHYTpEHHEH SHEPrUHM OJHOATOMHOTO
1ealIbHOTO Ta3a. Keazucmamuueckue u necma-
muyeckue npoyeccul.

DnemeHTapHas paboTa B TepMoAuHaMuKe. Boraucnenue paboTel o rpaduky
Mporiecca Ha pV-auarpamme.

Temnonepenaya kak cnoco0 U3MEHEHUs! BHYTpeHHeH sHeprun T/ cuctemsr
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1.  l3MeHeHue BHYTpEHHEH SHEpruU Tela MpH COBEPIICHUH paObOTHI:
BBUIET IPOOKH U3 OYTBUIKH 110/ AEHCTBUEM CKAaTOrO BO3yXa, HArpEeBaHUE
a¢upa BIaTyHHOU TpyOKe MyTEM TpeHuUs (BHICOIEMOHCTPALIHS).
2.  V3MeHeHMe BHYTpEHHEH sHEpruu (TeMIeparypsl) Tejaa pU TeI1o-
nepeaye.
3. OmnsIT N0 amabaTHOMY PACIIMPEHUIO BO3/yXa (OIBIT C BO3AYIIHBIM
OTHUBOM).
4. Mojenu napoBoil TypOMHBI, ABUraTelsi BHYTPEHHETO CTOPaHUs, peak-
TUBHOT'O IBUTaTEII.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomoi

1. I3mepeHue yeabHON TEIIOEMKOCTH.

0e3 coBepieHus: paboTsl. KoHBeKk1us, TEIIONPOBOIHOCTD, H3nydeHue. Ko-
TuecTBO TemIoThl. TermnoémMKocTs Tena. Yoenvnas u monsapnas menio- ém-
Kocmu eewjecmsa. Ypaeuenue Maiiepa. Y ienbHast TENI0TA CTOPAHUS TOI-JIU-
Ba. Pacuér kosnmyecTBa TenaoTel npu Temonepenaye. [Touarue 06 agua-
O0atHOM Tporiecce. [1epBrlil 3aKOH TEPMOJMHAMUKY. BHYTpeHHSS SHEprusl.
KosnnyecTBo TEIIOTH U paboTa Kak Mepbl U3MEHEHUs BHyTpeHHeH sHeprun T /]
CHUCTEMBI.
BTopoii 3aK0H TEpMOIMHAMUKH JI1 PABHOBECHBIX IIPOLIECCOB: Yepe3 3a/1aH-
HOe paBHOBecHOe cocTostHue T/I cucteMbl MPOXOAUT €AMHCTBEHHAS a/i1a-
0ara. AGCONIOTHAs TeMIieparypa. BTopoii 3aKk0H TepMOIMHAMHKH [T HEPaB-
HOBECHBIX IPOLIECCOB: HEBO3MOXKHO NepelaTh TEIUIOTY OT 0o0Jiee X0- JIOJAHOTO
rena kK 6osee HarperoMy 6e3 kommneHcanuu (Knaysnyc). HeoOparu-mocts
[IpUPOJHBIX IporieccoB. [IpuHIUMBI 1eHCTBUS TEMIOBBIX MAILIUH.
KII. Makcumansuoe 3nauenue KIIJI. [{ukn Kapno. Dxonoruueckue ac-
[IEKThI UCIIOJIb30BaHUS TEIUIOBBIX JiBUTarTeneil. TemnoBoe 3arps3HeHue OKpy-
pKarolen cpenbl. 7 exnuueckue ycmpoucmea u mexHoa02uiecKue npoyeccyl.
X 0JI0AUIIBHUK, KOHAULUOHED, AU3EIbHBIN U KapOopaTOpHBINA ABUraTeN!, na-
posas mypouna, nonyueHue CGepXHUIKUX meMnepamyp, Ymuiu3ayus. « menio-
BbIX)» OMX0008 C UCNONIL3OBAHUEM MENT08020 HACOCA, YMUNU3AYUL OUoopaa-
HUYecKko20 monauea 0isl 8bIpabOMKU «MENI080U» U INEKMPOIHEPLUL.
Ulemoncmpayuu

1. I3meHeHue Temneparypsl pH a1uadaTHYecKoM paclIMpeHHH.

2. Bo3aymiHoe orHUBO.

3. CpaBHEHUE Y/IETHHBIX TETIOEMKOCTEH BEIIIECTB.

4. CriocoObl U3MEHEHUS BHYTPEHHEN SHEPTUu.

5. UccnenoBanue aanabaTHOTO MIpoIiecca.

6. KomnwvromepHvie MoOdenu meniogulx ogueamernetl.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot, npakmukym

1. 3mMepeHue yAeIbHON TEIIIOEMKOCTH.

2. Uccneoosanue npoyecca ocmviéanus eeujecmsa.

3. Uccneoosanue aouabamnoeo npoyecca.

4. U3yueHue 83aumocsesa3u IHepUU MEHCMOTIEKVIAPHO20 83aUMOO0eUCEUs.
1 memnepamypol KUNEHUs: HCUOKOCME.

3.3 ArperaTHbie cocTostHus BerectBa. Pa3opbie mepexos! (5 yacos)

3.3 ArperartHbie cocTosiHus BemecTBa. Pa3oBbie nepexobl (14 yacos)

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCOIIOTHAS U

[TapooOpa3zoBanue u KoHAeHcanus. Micnapenue u kumnenue. Y nejabHas
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OTHOCHUTEIIbHAs BJIAKHOCTh BO3ayxa. HacwlllleHHBIM nap. YaeinbHas Tell-
mota mapooOpazoBaHus. 3aBUCHUMOCTh TEMIEpaTyphl KUIEHUS OT JlaBje-
HUS.
TBépnoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
KpucTaios. Kunakue kpucramuibl. CoBpeMeHHble MaTepuaisl. [TnaBienue u
KpucTayuM3anus. Y 1ebHas Teriora miasineHus. Cyonuma-1us.
YpaBHEHUE TemI0BOro OajiaHca.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue: TArpOMETP U MCU-
XPOMETP, KaJIOPUMETP, TEXHOJOTUH MOJTYyUEHHUS] COBPEMEHHBIX MAaTEPHU-aJIOB,
B TOM YKCJI€ HAHOMAaTEpPHUAJIOB, U HAHOTEXHOJIOTUH.
/lemoncmpayuu
1. CgoiicTBa HaCHIIIEHHBIX MTAPOB.
2. Kunenne npu MOHMWKEHHOM JIaBJICHUH.
3. CriocoObI M3MEpEHUs BIAKHOCTH.
4. HabmoneHre HarpeBaHus U IUIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
5. JleMoHCTpaLus KpUCTAILIIOB.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1. VI3mepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3/1yXa.

TEIUIOTa apooOpa3oBaHusI.

Haceimiennblie u HeHachIeHHbIE Taphl. KauecTBeHHAas 3aBUCUMOCTD TJIOT-
HOCTH U JIaBJICHUS HACBILIIEHHOTO Mapa OT TEMIIEpaTyphl, UX HE3aBUCHU-
MOCTb OT 00bEMa HACBILIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTyphl KHIIe-
HUSI OT JABJICHUS B KUJIKOCTH.

BnakxHocTs Bo3ayxa. AOCONIIOTHASA U OTHOCUTENbHAS BIKHOCTb. TBEpHOE
reno. Kpucranmueckue u aMmopHbIe Tena. AHU30TPOIHSI CBOMCTBKPHUCTAI-
moB. [11aBnenue u kpuctamm3anus. Y aenbHas Teriora riasienus. Cyonu-
Marus.

/[echopmayuu meépoozo mena. Pacmsoicenue u cocamue. Cosue. Mooynw
FOnea. Ilpeden ynpyeux degpopmayuii.

Tennosoe pacuwupenue scuokocmetl u meepovix mei, 00bEMHOE U TUHEll-
Hoe pacuiupenue. AH2apMOHU3M MEno8blX KOLEOAHUL Yacmuy euecmea
KaK npuyuHa mensio8o20 pacuiupenus mei (Ha KaieCmeeHHOM YPOBHe).

[ Ipeobpazosanue snepeuu 8 hazosvix nepexodax. Ypasnenue meniogozo
bananca.

/logepxnocmuoe nHamsicenue. Koagguyuenm nogepxnocmnozo namsoice-
Hus. Kanunnsapueie senenus. /lagneHue noo UCKPUBIEHHOU NOBEPXHOCMbIO
breuoxocmu. @opmyna Jlannaca.

Texuuueckue ycmpoticmea u mexHoaio2uyecKue npoyeccyl: KuaKue Kpu-
CTaJUIbI, COBPEMEHHbBIE MaTEPHAIIBI.

Ulemoncmpayuu

TermoBoe pacmupenue. CBOMCTBaA HACHIIIEHHBIX MapoB. Kunenne. Kune-
HU€ [TPU TOHWKEHHOM JIaBJICHUU.

/3 mepenue cunvl nogepxHocmuo2o Hamsxcenus. Onvimol ¢ MbLIbHbIMU
naénkamu.

Cmauueanue. Kanunnapuoie aenenus. Mooenu HenblomoHo8CKoU HUOKO-Cmu.
CriocoObl U3MepeHus BIaKHOCTH. McclienoBanne HarpeBaHus U TUIaBlie-
HUSI KPUCTALTNYECKOTO BEIIECTRA.

Buowvl dechopmayuil. Habnrooenue manvix oegpopmayuti. Yuenuueckuii
hKcnepumenm, 1ad6opamopnsle padomol, npakmukymlizyuenue 3axo-
HOMepHoCcmell ucnapenus HeuoKocmell.

3 mepenue yoenvHoli menaiomsl niasieHus abod.

/13yuenue ceoucme HacblWeHHbIX Napos.
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3MepeHue aOCOMOTHOM BIAYKHOCTH BO3/IyXa U OIIEHKA MacChl TApOBB
[TOMEIICHUH.

I 3mepenue Koaghpuyuenma nosepxHOCMHO20 HAMANCEHUS.

3mepenue mooynsa FOnea. Uccrnedosanue 3asucumocmu degpopmayuu pe-3u-
H06020 0OpA3Ya OM NPUTLOINCEHHOU K HEeMY CUTBL.

Tema 4. DnextponuHamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 vaca)

4.1 Dnexrpocraruka (10 gacoB)

4.1 Dnextpuyeckoe mose (24 yaca)

DnexTpu3anus Tea. DJIEKTPUUEeCKUi 3apsj. [IBa BUAA 2JIEKTpUYECKUX 3a-
psinoB. [IpoBOOHUKH, OUAIIEKTPUKH M IMOIYIPOBOAHMKH. 3aKOH COXpaHe-
HUS QJIEKTPUUYECKOrO 3apsja.
B3aumoneiictBue 3aps10B. 3akoH Kynona. ToueuHbli 35eKTprUUecKuii 3a-
psia. Dnexktpuueckoe noje. Hanpsok€HHOCTB anekTpudeckoro nods. [pun-
(U1 CYNIEPIIO3ULIMN NIEKTPUUECKUX ITOJIeH. JINHUY HANPpsKEHHOCTH dJIEK-
TPUYECKOTO MOJIS.
PaboTa cui anekrpoctaruyeckoro nosist. [lorennuan. Paznocts norenmua-
10B. [IpOBOHUKY M TUAIEKTPUKU B 3IEKTPOCTATUYECKOM Moiie. Juamex-
TpUYecKasi IPOHULIAEMOCTb.
nekTpoéMkocTb. KonneHcaTop. D1eKTpo€MKOCTb INIOCKOr0 KOH/IEHCa-TOpa.
DHEeprus 3apsHKEHHOI0 KOHAEHCATopa.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue. SIEKTPOCKOIL,
PIIEKTPOMETP, DJIEKTPOCTATHUECKas 3alllMTa, 3a3eMJIEHHE 3JEKTponpHOo-
[POB, KOHAECHCATOP, KOIMPOBAJIBHBIN aIlllapaT, CTPYWHBIA IIPUHTED.
/lemoncmpayuu

1. YcrpoiicTBO ¥ pUHIMI JEHCTBUS 3JIEKTPOMETPA.

2. BzaumopeiicTBre HadIeKTPU30BAHHBIX TeEJl.

3. DAeKTpuvecKoe MmoJie 3apsHKEHHBIX TeJ.

4. IIpOBOTHUKY B JIEKTPOCTATUYECKOM T0JIE.

5. DnekTpocTaTuyeckas 3amuTa.

6. JIMDIIEKTPHUKH B DJIEKTPOCTATHUECKOM TIOJIE.

7. 3aBUCUMOCTb JIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa OT IJIOLIa 1

ITIaCTUH, paCCTOAHHUA MEXKIY HUMU U }IHSHeKTqueCKOﬁ IIPOHUIIACMOCTH.

8. DHeprus 3apsHKEHHOTO KOHACHCATOPA.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1. lI3mepeHue 311eKTpoEMKOCTH KOHIEHCAaTOpa.

DNIeKTpU3alus Te U €€ MPOsIBICHUS. DJIEKTpUUecKuil 3apsa. JlBa Buaa
PIEKTPUYECKUX 3apsAoB. [[pOBOAHUKH, TUAIEKTPUKU U TOJTYIPOBOJHUKH.
DNIEMEHTAPHBIN ANEKTPUYECKUH 3apsil. 3aKOH COXPAHEHHUS JIEKTpUYe- CKO-
o 3apsija.

B3anmopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona. Dnexkrpuye-
ckoe nosie. Ero feiictBue Ha anekTpuieckue 3apsapl. Hanps:k€HHOCTD 3iiek-
Tpryeckoro noJst. [lpoOusiii 3apsn. JIMHUN HaPS-KEHHOCTH AIIEKTPUUECKOTO
rosi1. OJHOPOIHOE NEKTPUUECKOE MOJIE.

[loTeHIMATBHOCTD 3JIEKTPOCTATUUECKOI0 MoJjs. Pa3HOCTh MOTEHLIMATIOB U
HarnpsbkeHue. [loTennmanbHas 3Heprus 3apsaa B 3J1€KTPOCTATHUECKOMIIO-

ne. [loTenuuan anexTpocraTuueckoro nojst. CBs3b HaPSHKEHHOCTH

[10JIS ¥ Pa3HOCTH MOTEHITUAIOB AJIs DJIEKTPOCTATUYECKOTO MOos (KaK of-
HOPO/JHOI'0, TAK U HEOJHOPOJAHOTIO).

[IpyHIMI CYTIEPIO3UIIMH MIEKTPUIECKUX MOJIEH.

[/ lone moueunoeo 3apsioa. [lone pasnomepro 3apsixcennoti cghepwi. Ilone pas-ro-
lMepHo 3apsicenno2o no oo6vémy wapa. Ilone pasHomepHo 3apsaxicentoll 6ecko-
Heunou niockocmu. Kapmunvl aunuii nanpsisxcénnocmu omux noneu

U DKBUNOMEHYUATILHBIX NOBEPXHOCMELL.

[IpOBOAHMKHN B 3JEKTPOCTATHUECKOM I0J€. Y CIOBHUE paBHOBECHUS 3apsi/IOB.
JIUPIEeKTPUKU B 3JEKTPOCTATUUECKOM ToJie. [uanexrTpudeckas nmpoHuUIae-
MOCTbH BEILIECTBA.

KonzaeHcarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTb TNIOCKOTOKOH-
eHcaropa.

[/ lapannenvroe coedunenue konoencamopos. [lociedosamenvhoe coeoune-Hue
KoHOeHcamopos. JHEPrus 3apsHKEHHOr0 KOHIEGHCaTopa.

/[guoicenue 3apAHCeHHOl Yacmuybl 8 0OHOPOOHOM leKmpuyeckom nose. Tex-
HUYecKue yCmpoucmea u mexHoa02udecKue npoyeccsl: SIEKTPOCKOII, AIEKTPO-
METp, AJIEKTPOCTATHUECKAs 3aIMTA, 3a3EMJICHHE AIEKTPONIPHOOPOB,
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KOHICHCATOPHI, 2eHepamop Ban de I paaga.

/lemoncmpayuu

Y CTpOHCTBO M MPUHITUIT ACHCTBUS JIEKTPOMETPA. DIICKTPUUYECKOE TOJIE 3a-
[PSKCHHBIX [APUKOB. DIEKTPHUECKOE MOJIE ABYX 3apsSKCHHBIX IIJIACTHH.
IMooenv snekmpocmamuyeckozo eenepamopa (Bawn oe I paaga).
[IpOBOAHUKH B SJCKTPHUECKOM IOJIC. DICKTPOCTATHUSCKAS 3alUTA.
Yempoticmeo u Oeticmeue koHOencamopa NOCMOSIHHOU U NePeMEeHHOU éM-
Kocmu.

3aBHCUMOCTH 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPa OT IUIOIA/H IJia-
CTHH, PACCTOSTHUS MEKy HUMHU M TUAJICKTPUICCKON MTPOHUIIAEMOCTH.
DHEprus AJIEKTPUIECKOTr0 MOJIs 3apsHKEHHOT0 KOHIEHCATOPA.

3apsoka u pazpsoka KoHOeHcamopa uepe3 pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot, npaxmuKym
Oyenka cu 83auMo0eticmeus 3apsAHCeHHbIX mell.

[Habno0enue npespawjenus s3Hep2uu 3apsriCeHH020 KOHOeHCamopa 6 IHep-
U0 U3TYYeHUs

ceemoouooa. Mzyuenue npomexkanus moxa 6 yenu, cooeparcauyeti KOHOeHcamop.
[Pacnpeoenenue pasHocmu NOMeHYuanos (HanpsaiceHus) npu nociedosa-
menbHoM coeouHeHuu

Konoencamopos. Hccnedosanue paspsioa KoHoeHcamopa uepes pe3ucmop.

4.2 TlocTostHHBIHM 3ekTpruecKkuii ToK. TOKH B pa3HbIX cpeaax (12 yacos)

4.2 TToCTOSTHHBIIH dIIeKTpHUeCKHii TOK (24 yaca)

DIEKTPUYECKUM TOK. Y CIIOBHSI CYIIECTBOBAHUS IIEKTPUIECKOTO Toka. Mc-Tou-
Huky Toka. Cuna Toka. [locTosHHBI TOK.

Harmnpspxenue. 3akod Oma 1151 yyacTKa HEeTH.

DJIEKTPUUYECKOE CONPOTUBIICHUE. Y ACITBHOE COTPOTUBJIEHNE BEIIECTBA.
[TocnenoBarenbHOE, MApAIIIETBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHU-

KOB.

PaGora anektpudeckoro Toka. 3akoH J[xoyns—IJIennia. MomHocTh dJiek-
TPUYECKOTO TOKA.

/1C 1 BHyTpeHHEE CONPOTUBIECHUE UCTOUYHUKA TOKA. 3aKkoH OMa /17151 oJI-HOU
(3aMKHYTOMI) 25IeKTpuueckoi renu. KopoTkoe 3aMbIKaHue.

DNEKTPOHHAsE POBOJUMOCTh TBEPJBIX METAJIOB. 3aBUCUMOCTh COMPO-THB-
TeHrsT MEeTauIoB OT TemmepaTypsl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUECKUN TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

Cuna toka. [locTossHHBIN TOK. Y CI0BHSI CYILIECTBOBAHUS TOCTOSIHHOTO
biexkTpudeckoro Toka. Mcrounuku Toka. Hanpspkenne U u DJ1C E. 3akon
OMa 11 yyacTKa LIETIH.

DIIEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTh COITPOTHUBIIEHUS OJJTHOPOI-
HOTO MPOBOJIHUKA OT €0 JJIMHBI U TUIOIIAIU TIONIEPEUYHOT0 CEUEHUS.

Y nenbHOe COMPOTUBIICHNE BEIIECTBA.

[locnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COEIUHEHUE IPOBOJHU-
KoB. Pacu€r pasBeTBIEHHBIX 2ekTpuueckux nenei. [lpasuna Kupxeoga.
PaboTa snexkrpuyeckoro Toka. 3akoH Jxoyns—IleHna.

MOIIIHOCTD JIEKTPUUECKOTO TOKA. Tennogas mowjHocmy, vloensemas Ha
pesucmope.

OJIC u BHyTpeHHee CONPOTHUBIICHHE HMCTOYHMKAa TOKa. 3akoH Oma ist
[MOJTHOM (3aMKHYTOM) 3JIEKTpUUECKOU 1enu. MOIHOCTh UICTOYHUKA TOKA.
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[TomynpoBonuuku. CoOCTBEHHAs U TPUMECHAS TPOBOJIUMOCTD TOIYIIPOBOIHH-
koB. CBolicTBa p—N-niepexoaa. [1oynmpoBoIHUKOBBIE TPUOOPHI. DIEKTpHUYIEC-
CKUIi TOK B PACTBOPAX M pacIllaBax 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS AUCCO-
anyst. DIEKTPOIIU3.

DIEKTPUUECKUN TOK B razax. CaMOCTOATEIbHBINA U HECAMOCTOSTENIbHBIAPA3PSL.
Mounnus. [lnazma.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue . aMInepMeTp, BOJb-
TMETp, PEOCTaT, ICTOYHUKHU TOKA, 3JIEKTPOHArpEBATEIbHbIE IPUOOPHL,AJIEK-
TPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN AHO/,
TePMUCTOPBI U POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN U0, raIbBaHUKA.
/lemoncmpayuu

1. W3mepenue cuiibl TOKA U HAPSKEHUS.

2.  3aBUCHMOCTH CONPOTHBICHHS IUIHMHIPUYECKUX MPOBOJHHUKOB OT
JUIMHBI, IJIOIIAIM ITONIEPEYHOr0 CEYEHUs U MaTepuara.

3. CMenranHO€ COeIMHEHHUE TPOBOIHUKOB.

4. TIpsmoe uzmepenue DJIC. KopoTkoe 3amblkaHK€e TaTbBaHUYECKOTO JIe-
MEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

5. 3aBHCHUMOCTb CONPOTUBICHUS METAIIOB OT TEMIIEPATYpPHI.

6. IIpoBOAMMOCTB DIIEKTPOJIUTOB.
7. HckpoBoii pa3psii M MPOBOJUMOCTb BO3TyXa.
8.  OnHOCTOPOHHSASA MPOBOJMMOCTD JHOAA.

Yuenuueckuit 3xcnepumenm, nadopamopnsie pabomut
1. VI3y4eHune cMEeIIaHHOTO COSAMHEHUS PE3UCTOPOB.
2. N3mepenne D/1C uCTOYHMKA TOKA U €T0 BHYTPEHHETO COMPOTUBIICHHUSI.
3. HabOurotenue anexTposmsa.

KopoTkoe 3aMbIkaHue.

[Konoencamop 6 yenu nocmosiHHO20 MoKa.

Texnuueckue ycmpoucmeda u mexHoa02uuecKue npoyeccol. aMInepMeTp,
BOJIbTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

/lemoncmpayuu

3MepeHue CUiibl TOKa U HAIPSKEHUS.

Vccnedosanue 3a6ucumocmu cuibl moKa Om HaAnps*CeHus 0 pe3ucmopad,
1aMnbl HAKATUBAHUSL U C8EMOOUOOd.

3aBUCHMOCTB COMPOTUBIICHUS IMJIMHAPUYECKUX MPOBOJHUKOB OT JJINHBI,
1011211 MTOTIEPEYHOr0 CEUCHUS U MaTepuaa.

Vccnedosanue 3a8UCUMOCmU CUNbL MOKA OM CONPOMUBLEHUS NPU NOCMO=SH-
HOM HanpsdceHUU.

[Ipsimoe n3mepenue I/[C. KopoTkoe 3aMpIkaHuE raibBaHUUYECKOIO AJIe-
MEHTa U OIICHKa BHYTPEHHETO CONMPOTUBIeHUs. Cnocobsl coeouHenus uc-
mounuxos moka, /[C bamapeil.

Vccnedosanue pazHocmu nOMeHYUanio8 mexcoy noocamu UCMoYHUKA
moKka om cuibl MoKa 6 yenu.

Yuenuueckuii 3xcnepumenm, nabopamopnuie pabomut, npaKmuxKym

[ ccnedosanue cmeuanno2o coeouHenus pe3ucmopos.

U3 meperue yoenbHo2o conpomueieHus npo8oOHUKOS.

Vccnedosanue 3a8UCUMOCmuU CUlbl MOKA OM HANPANCEHUS 015 IAMNbIHAKAIU-
GamLsL.

Yeenuuenue npeoena usmepenus amnepmempa (6onrvmmempa). Usmepe-
Hue DJ1C u BHYTpEeHHETO COMPOTUBIICHUS UCTOYHUKA ToKa. HMccredosanue
zasucumocmu I/]C eanveanuuecko2o snemeHma om epe-meHu npu Kopom-
KOM 3aMbIKaHUU.

U ccnedosanue paznocmu nomeHyuano8 mexcoy noaocamu UCMoYHUKA
moka om cuibl MoKa 6 yenu.

[ ccnedosanue 3asucumocmu nOae3HOU MOWHOCMU UCMOYHUKA MOKA OM
ULl moxa.

HaluroieHune anekTponusa

4.3 Toxu B pa3HbIX cpenax (6 yacoB)

DIIEKTpUYECKasl MPOBOAUMOCTh PAa3JIMYHBIX BEIECTB. DJIEKTPOHHAs IPO-
BOAMMOCTB TBEPBIX METAJIOB. 3aBUCUMOCTh COITPOTHUBIIEHUSI METAIIIIOB OT
reMieparypbl. CBEpXIIPOBOAUMOCTD.
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(DIIEKTpUUECKUN TOK B BakyyMe. CBOIMCTBA 3JIEKTPOHHBIX ITyykoB. IToiy-
poBoAHUKU. COOCTBEHHAs U IPUMECHAsI IPOBOUMOCTD MOJIYIIPO- BOJ-
HuKoB. CBolicTBa p—N-mepexoza. [1oynpoBoIHUKOBEIE MPUOOPHL. DIIEK-
TPUYECKUI TOK B DJIEKTPOJIUTAX. DICKTPOIUTUYECKAS TUCCOIHALIHS. DIeK-
Tpoau3. 3akoHbl Dapajes A JIEKTPOIIN3a.

DJIEKTPUYECKUI TOK B ra3ax. CaMOCTOATENbHBIN U HECAMOCTOSATEIbHbII
paspsl. PasinuHble TUIIBI CAMOCTOATENBHOIO paspsaa. Monnus. [1nazma.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue: razopa3psaHble
TaMITBI, SJIEKTPOHHO-JIy4eBasi TPyOKa, MOTYIPOBOJAHUKOBBIE IPUOOPHI:
Mo, TpaH3ucTop, GOTOANO, CBETOAUO; ralbBaHNKa, padHUPOBAHKE
MeM, BBIIUIABKA AJIFOMUHUSA, DJIEKTPOHHAs MUKPOCKOIIHSL.
/lemoncmpayuu

3aBUCHUMOCTh COITPOTUBIICHUS] METAJNIOB OT TeMIieparypsl. [IpoBoiumMocTtsb
PIIEKTPOJIUTOB.

3axonvl anexmponuza @apaoes. Hckposou paspsao u nposoouMocms 603-
oyxa.

CpasHenue npogooumMocmu Memaiios u NOLYRPOBOOHUKOS.
OIHOCTOPOHHSIS TPOBOJUMOCTD AUOAA.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomol, npakmuxkym
HaGnronenue snextponusa. Mamepenue 3apada 00HO8anieHmMHO20 uona. Hc-
c1e008anue 3a8UCUMOCTU CONPOMUBTLEHUSI MEPMOPE3UCMOpA Om meM-nepa-

mypoi.
CHamue 6016m-amMnepHoll Xapaxmepucmuxu Ouood.

OU3NYECKUNM ITPAKTUKYM (16 gacos)

Cnocobvl usmepenus Qu3uyecKkux 6euduH ¢ UCHOIb308aAHUEM AHANO208bIX U
UUPDPOBLIX UBMEPUMETLHBIX NPUOOPOE U KOMNLIOMEPHLIX OAMYUKOBbIX CU-
cmem. Abconomuvie u OMHOCUMENbHbIE NOZPEUHOCIU USMEPEHUL (DUSUECKUX
senuuun. Qyenka epanuy nocpeutHocmel.

[IposedeHue KOCBEeHHbIX U3MepeHUll, UCCIe008aHUll 3asucumocmel Qusu-
YeCKUX BeUYUH, NPOBEPKA NPEONONCEHHBIX 2unomes (6blOop u3 pabom,
ONUCAHHBIX 8 MEMAMUYECKUX PaA30enax « Yuenuveckuil IKkcnepumenm, aa-
bopamopmbie pabomol, NPAKMUKYM»).

Pe3seps (2 gaca)

Pe3seps (10 gacos)
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11 kaacce

[ba3oBblii ypoBeHb (2 yaca)

YriyGseHHblii ypoBeHb (5 4acoB)

PA3JIEJ 4. DIEKTPOJUHAMUKA (11 u)

PA3JIEJT 4. DJIEKTPOJIMHAMMUKA (27 u)

Tema 4. Maznummnoe none. Inekmpomacnumnasn undykuyus (11 u)

Tema 4. Maznumnoe none (14 u)

[locTosiHHBIE MarHUTHL. B3anMopelicTBuE NOCTOSHHBIX MArHUTOB. MaruuTHoe
rosie. Bektop MaruuTHOM MHAYKUUHU. [IpUHIAI CyneprIo3UIIMU MarHUTHBIX
roseil. JInauyn MaruuTHOM MHAYKIWK. KapTuHa TMHUA MArHUTHON MHIYKIIMU
[10JISI TOCTOSTHHBIX MAarHUTOB.
MarnuTHoO€E 10Ji€ IPOBOAHUKA C TOKOM. KapTuHa TMHUN MHIYKIUU
MarHUTHOTO
[10JI IJIMHHOTO MPSAMOIO IPOBOAHMKA U 3AMKHYTOIO KOJIBLIEBOTO ITPOBOJHUKA,
KaTylku ¢ TokoM. OnbIT OpcTena. BzanmoneiicTBue mpoBOAHUKOB C TOKOM.
Cuita AMrepa, €€ MOy/Ib U HalpaBJICHUE.
Cuta Jlopenna, e€ MOAy/b U HarpapiieHue. JBUKeHHE 3apsKCHHON YaCTHUIIBI
B OJTHOPOJTHOM MarHUTHOM IoJie. PaboTa cuibl
Ulopenna. SIBiieHnEe 2EKTPOMarHUTHOM HHAYKIHMH. [I0TOK BEKTOpa MarHuTHOM
mHAyKIud. OJC nHAyKIMH. 3aKOH 3J€KTPOMAarHuTHON nHAYKINK Dapanes.
Buxpeoe snekrpuueckoe nose. JC HHAYKINN B TPOBOJAHUKE, IBIKYIIIEMCS
[TOCTYIATEIbHO B OAHOPOIHOM MarHuTHOM nose. [IpaBumno Jlenna.
MunykTuBHOCTD. SABIeHue camonnaykiuu. JIC caMOMHIyKITUH.
DHEprusi MArHUTHOTO TOJISI KAaTYIIKU C TOKOM.
DIIEKTPOMArHUTHOE TI0JIE.

Texnuueckue ycmpoiicmeéa u npaKkmuyeckoe npumeHenue: TOCTOSHHBIE
MarHUTBI, AJIEKTPOMArHUTHI, JIEKTPOJBUTATENb, YCKOPUTEIHN SIEMEHTAPHBIX
YacTHI], UHAYKIIMOHHAS T1E€Yb.

Hemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHUE HITEKTPOHHOTO MMyYKa MarHUTHBIM MOJIEM.
JInHUM MHYKIIMYM MarHUTHOTO TOJIS.
B3anMoneiicTBue 1ByX MPOBOHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIopeHIia Ha HOHBI AIEKTPOIIUTA.
SIBneHuE 3IIEKTPOMarHUTHON MHYKLIHAH.

[IpaBuio Jlenua.

© N o uvkwWwN R

B3anMoneiicTBUE IOCTOSHHBIX MATHUTOB U TPOBOAHUKOB C TOKOM. MarHuTHoe
rosie. Bektop MarHuTHOM MHAYKIMK. [IpUHIAI CynIeprIO3UIIMU MarHUTHBIX
rosiei. JImHum MarHuTHOM MHIYKUMHA. MarHuTHOE MOJIe IPOBOJIHHUKA C TOKOM
(IpsiMOTO MPOBOAHMKA, KAaTYIIKU U KpyroBoro Butka). OnsIT Opcreaa. Cuna
Amriepa, e€ HamnpaBiieHue u Moayib. Cuia Jlopenua, e€ HanpaBieHue U MOYJIb.
J[BrOKeHME 3apsHKEHHOM YacTUIIBI B OTHOPOAHOM MarHUTHOM moje. Pabora cuibl
UlopeHiia. MarHuTHOE moJie B BelecTBe. Deppomacnemuxu, napa- u
ouamacHemuxu

Texnuueckue ycmpoucmea u mMexHOLOSUYECKUe HNpoyeccyl. TPUMEHEHUE
[10CTOSTHHBIX MarHuToOB, AJIEKTPOMArHUTOB, TeCTep-MYJAbTUMETD,
BIIEKTPOABUTATENb SIKOOH, YCKOPUTENIU IEMEHTAPHBIX YaCTHIL.
Hemoncmpavyuu

1. Kapruna nMHMN MHIYKIIMY MarHUTHOTO T10JIS1 TIOJIOCOBOTO M MTOJIKOBO-
00pa3HOro MOCTOSSHHBIX MarHUTOB.

2. KapTuHa nuHMA MarHuTHOM HMHIYKUMH MOJIS JUIMHHOTO MPSMOTO
MIPOBOJIHUKA M 3aMKHYTOTO  KOJIBLIEBOTO IPOBOJHUKA, KaTYIIKH
C TOKOM.

3. BsammoneiicTBue ABYX POBOJAHUKOB C TOKOM.

4. Cuna Amrepa.

5. JleiicTBue cuibl JIopeHIia Ha MOHBI AIIEKTPOJIUTA.

6. HaOmroneHue ABMKEHHUS MydKa JIEKTPOHOB B MAarHUTHOM IIOJIE.

7. Tlpuan JIEUCTBUSA BIEKTPOUZMEPUTEIBHOTO puodopal

MarHUTORJIEKTPHUUECKON CUCTEMBI.
Yuenuueckuit sxkcnepumenm, nadbopamopnusie pabomul, npaxmuxKym
HccnenoBanre MarHUTHOTO MOJISI TIOCTOSHHBIX MarHUTOB.
HccnenoBanne cBOMCTB eppOMArHeTUKOB.
HccnenoBanue neiicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.
N3mepenue cunsl AMiepa.
W3ydeHne 3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa.
Onpenenenve MarHUTHOM WHAYKIIMM HAa OCHOBE H3MEPEHMS CHJIBI
Awmriepa.
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9. 3aBucuMoctb JJIC MHAYKLIUU OT CKOPOCTH U3MEHEHHUS] MarHUTHOIO
MIOTOKA.
10. SIBineHME CaMOMHAYKIWH.
Yuenuueckuii 3xcnepumenm, nabopamopuvie padomuot
1. W3ydeHue MarHUTHOTO IOJI KaTYLIIKH C TOKOM.
2. HccnenoBanue NeiCTBUS MOCTOSIHHOTO MArHUTA HA PAMKY C TOKOM.
3. HccnenoBanue siBI€HUS IEKTPOMAarHUTHON MHTYKIIUH.

Tema 5. Inexkmpomaznumnasn unoykyus (13 u)

SIBIIEHME STIEKTPOMArHUTHOM MHAYKIMU. II0TOK BEKTOpa MarHUTHOW MHIYKIIUN.
OJ1C nHayKIMK. 3aKOH 3J€KTPOMAarHuTHON nHAYKIMU Papanes. Buxpesoe
pbiiekTpudeckoe nojie. Toku @yko. I/]C nHAYKIMY B TPOBOAHUKE, TBUKYIIEMCS
[TOCTYIAaTEJIbHO B OTHOPOJAHOM MarHUTHOM noje. [Ipasuiio Jlenna.
MHykTHBHOCTH. KaryIika MHAYKTUBHOCTH B LIETIH ITIOCTOSIHHOTO TOKA. SBiieHne
camonHaykuuu. D{C caMOMHIYKIIMHU. DHEPTUs MAarHUTHOTO I10JIs1 KaTyLIKU
C TOKOM. DJIEKTPOMAarHUTHOE T0JIe

Texnuueckue ycmpoucmea u mexHonI0cUYecKue npoyeccvl: WHIYKIIMOHHAs
[e€4b, COJICHOW[, 3allUTa OT IEKTPU3AaLHUHU Tl IPU JIBHKEHHH B MATHUTHOM|
[1oJie 3eMIIu.

lemoncmpayuu

1. HaOmroneHue siBIEHUS YMEKTPOMArHUTHON MHTYKITUH.
Hccnenosanne 3aBucumoctd DJIC MHAYKIUU OT CKOPOCTH HW3MEHEHUS

MarHMTHOTO MOTOKA.

3. Tlpaswio Jlenna.

4. TlageHue MarHuTa B aTIOMUHUEBON (MEIHON) TpyOe.

5. SIBneHume caMOMHAYKIINH.

6. HWccnenoBanue 3aBucumoctd JJ[C CcaMOMHIYKIMH OT CKOPOCTH
M3MEHEHHS CHITBI TOKA B IICTIH.

N

Yuenuueckuit sxcnepumenm, nabopamopusie padomol, NPAKMUKYM
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UccnenoBanue siBIEHUS 3JEKTPOMAarHUTHOW MHIYKIUU.
Omnpenenenre MHAYKIUNA BUXPEBOIO MATHUTHOTO TOJIS.
UccnenoBanue sBieHUs] CAaMOUHTYKIIHH.

COopka MoJieNH JIEeKTPOMAarHUTHOTO TeHepaTopa.

PA3JIEJI 5. KOJIEBAHIMA 1 BOJIHBI (24 )

PA3/IEJI 5. KOJIEBAHMA 11 BOJIHBI (60 1)

Tema 1. Mexanuueckue Koiedanusn u 31eKmpomMazHumHvle KoJa1e0anus

(94

Tema 1. Mexanuueckue xoneoanusn (10 u)

KonebarenpHas cucrema. CBOOOIHBIE MEXaHHUECKUE KOJICOAHUSI.
["apmonnyeckue konedanus. [lepuon, yacrora, ammiuryna u ¢asza koaeOaHui.
[Ipy>KMHHBII MassTHUK. MareMaTH4eCKUi MassTHUK. YpaBHEHUE
rapMOHUYECKUX KosiebaHui. [IpeBpalienue sHepruy npu rapMOHUYECKUX
KOJICOQHMSIX.

KoneGarenbHblil KOHTYp. CBOOOIHBIE HIIEKTPOMAarHUTHBIE KOJleOaHUs B
MeaIbHOM KoJie0aTreIbHOM KOHTYpe. AHAJIOTUS MEX/ly MEXaHUUECKUMHU U
BIIeKTPOMAarHUTHEIMU KosebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs
bHEpPTUH B UICTBHOM KoJiebarebHOM KoHTYype. [Ipencrasienue o
BaTyXxarolux KonedaHusax. BeIHyXJeHHbIe MeXaHUYeCKHe KoeOaHusl.
Pe3onaHc. BeiHyX1€eHHBIE 2IEKTPOMAarHUTHBIE KOJIEOaHUSI.

[IepemeHHbI TOK. CHHYCOMAANBHBIN IEpEMEHHBIN TOK. MOIIHOCTB
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U AEHCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HanpspkeHus. Tpancdopmarop. [IpousBoacTBo, nepenada u norpedieHue
PIIEKTPUYECKON SHEPTHH. DKOJIOTUYECKHUE PUCKU MPU MPOU3BOJICTBE
DIIEKTpO3HEPIUU. KylbTypa HCIIOIb30BaHuUs IIEKTPOIHEPTUHU B TIOBCETHEBHOM
PKU3HU

Texnuueckue ycmpoucmea u npaxkmuyeckoe npumeHeHue. SIEKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, JIMHUH AIEKTPonepeaay.

Hemoncmpayuu
1. MHccnenoanue mapaMeTpoB KoleOaTenbHONW CHCTEMBI (TIPY>KUHHBIHA

WJIM MaTeMaTHIeCKUN MasTHUK).

HabGmronenue 3aryxaromux KojeOaHuii.

UccnenoBanne CBOWCTB BRIHYKICHHBIX KOJICOAHMI.

Habmonenue pe3onanca.

CBOOOIHBIE PJIEKTPOMArHUTHBIE KOJICOaHUSI.

uA W

KonebarenpHas cuctema. CBOOOIHbBIE KOIEOAHUS.

["apmoHMueckue konebanus. Kunemarnyeckoe U JUHAMUYECKOE OIMMCAHUE.
(DHEPreTU4eCKoe OMKCaHuE (3aKOH COXPaHEHUSI MEXaHUYECKON 3HEpTrun). Buisod
OUHaMUYeCKo20 ONUCAHUSA 2APMOHUYECKUX KOTeOAHUI U3 UX IHEPLeMUUECKO20

U KUHEMAMUYECKO20 ONUCAHUAL.

Amnaumyoa u ¢paza konebanuti. Cés3b amniumyovl KoieOanuti UCXOOHOU
GENUUUHBL C AMRAUMYOAMU KOEOAHUL € CKOPOCIU U YCKOPEHUSL.

[leprion u yactora koneb6anuil. [lepron MasbIx CBOOOJHBIX KoeOaHUM
MaremaTHyeckoro MasstTHukKa. [leprnosa cBOOOIHBIX KoieOaHUH IPY>KUHHOTO
MasTHUKA.

[TonsTHE O 3aTyXarLuUX KojeOaHusIX. BeiHyX1eHHbIe Konebanus. Pe3oHaHc.
PesonancHas kpuBas. BivsgHue 3aTyxaHus Ha BUJ PE30HAHCHOW KPUBOA.
ABTOKOJIE0AHUS

Texnuueckue ycmpoticmeéa u mexumoiocuieckue npoyeccvl: METPOHOM, Yachl,
KaueJl, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu

1. 3ammch konedaTENbHOTO IBHKEHUS.

2. HaOmoneHre HE3aBUCHMMOCTH TIEPHOJIa MaJIbIX KOJICOaHWH rpy3a Ha
HUTH OT aMILTUTYIBI.

3. HccnenoBanue 3aTyxarolIMX KOJCOAHWHA W 3aBUCHMOCTH IEPHOAA,
CBOOOJHBIX KOJIEOAHUN OT CONIPOTUBIICHHSL.

4. HccnenoBanue KoyieOaHWN Tpy3a HAa MACCHBHOM MPYXHHE C IEJIBIO
(dhopMupoBaHUs MPEACTaBICHUH 00 MAeaTbHOM MOAETH MPY>KUHHOTO
MasiTHUKA.

5. 3aKoH coXpaHEHHs SHEPTrUU MPH KOJICOAHUSIX TPy3a Ha TIPYKHUHE.

6. MccnenoBaHue BBIHYXICHHBIX KOJICOAHUH.




8.

OcmmorpaMMbl  (3aBUCUMOCTH CHJIBI TOKa W HANpPsDKEHUS OT
BPEMEHH) JUIS AIEKTPOMAarHUTHBIX KOJIeOaHHiA.

Pe3onaHc npu nocienoBareaIbHOM COEIMHEHUN PE3UCTOPA, KaTyILKH
MHIYKTUBHOCTHU M KOHJEHCATOpA.

Mozenb TMHUU IEKTPOIIEPEIAUH.

Yuenuueckuii 3xcnepumenm, nabopamopuvie padomuot

1.

HccnenoBanue 3aBUCUMOCTH II€pHOJa MajbIX KosleOaHHH rpys3a Hal
HUTH OT JJIMHBI HUTU U Macchl rpys3a.

HccnenoBaHue NEPEMEHHOIO TOKa B LENH M3 IOCIEAO0BATEIbHO
COEMHEHHBIX KOHJICHCATOPA, KaTyIIKU U Pe3UCTopa.

7. HaGmronenue pezoHaHca.
Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npAKMuUKym
1. Wsmepenue rnepuozaa CBOOOIHBIX KoJieOaHuit
U TIPY)KUHHOTO MasiTHUKOB.
N3ydeHre 3aKOHOB JBMKCHHS Tella B XOA€ KOJIEOAHWH Ha yNpyrom
IojBecCe.
N3yuyenue ABUKEHUS HUTIHOTO MasiTHUKA.
[IpeobpazoBanue SHEPTUH B IPY)KMHHOM MasTHHUKE.
HccnenoBanne yObIBaHHS aMILTUTYIIBI 3aTyXAIONINX KOJICOAHUH.
HccnenoBanue BEIHYXICHHBIX KOJICOAHUIHA.

HUTAHOTIO

no

s

Tema 2. dnekmpomacnummuole konevanus (15 u)

KonebarenbHbll KOHTYp. CBOOOIHBIE AIEKTPOMAarHUTHbIE KOJeOaHuUs
B ueaabHOM KojiebarenbHOM KoHType. Popmyna Tomcona. Ceaze amnaumyost
Bapsioa koHOencamopa ¢ amnaumyoou Cuibl MoKa 8 KoJebameibHOM KOHmype.
3aKOH COXpaHEHHUs PHEPTUU B HJI€aIbHOM KO0J1e0aTeIbHOM KOHTYpE.
3aryxaroniye 3IeKTPOMarHuTHbIE KojeOaHus. BbIHyX/1eHHbIE
HIIEKTPOMArHUTHBIE KOJIeOaHMs.
[IepeMeHHBIN TOK. MOITHOCTB EPEMEHHOTO TOKA. AMIUIUTY/IHOE
11 IefiCTBYIOIIIEeE 3HAYEHNE CUJIb TOKA M HANPSHKEHUS IPU pa3iIMuHON (opme
3aBUCHMOCTHU IEPEMEHHOTO TOKa OT BPEMEHHU.
Cunycoudanvhulii nepemennbill mox. Pezucmop, konoeHcamop u Kamyuika
UHOYKMUBHOCMU 8 YeNnU CUHYCOUOATbHO20 NepemMenHo20 moxa. Pezonanc mokos.
Pe30Hanc HanpaxiceHu.
M neanbHblit Tpanchopmatop. [IponsBoacTso, nepenaya u norpedieHne
PIIEKTPUYECKON SHEPTHH.
OKOJIOTUYECKHE PUCKH IIPU IPOU3BOACTBE AIEKTPOIHEPIHUU.
ICTIOJIb30BaHUS AJIEKTPOIHEPTUU B TIOBCETHEBHOM KHU3HHU.

Texnuueckue ycmpoucmea u mexHonI02UYecKue npoyeccyl: SIEKTPUUYECKUN
3BOHOK, T€HEPaTOp NEPEMEHHOT0 TOKa, TMHUH AJIEKTpornepeaad.

Hemoncmpayuu

1. CBoOonHble 2MEKTPOMAarHUTHBIE KOJIeOaHusI.
2. 3aBUCHUMOCTb 4YacCTOTHI CBOOOJHBIX KOJIEOAHUH OT WHIYKTUBHOCTH
1 EMKOCTH KOHTYpa.
OcuusorpaMMBl AMEKTPOMArHUTHBIX KOJICOAHUH.

Kynerypa)

P ow

['eHeparop He3aTyXaroOMIMX IEKTPOMArHUTHBIX KOJICOaHUH.
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Mojenb 31eKTpOMarHuTHOTO TeHepaTopa.

6. BbIHYXICHHBIC CHHYCOUIAIBHBIC KOJICOAHNSI.

7. Pesumcrop, KaTymka  WHIYKTUBHOCTH W KOHJCHCAaTOp B IIENH
IIEPEMEHHOTO TOKA.

8. Pe3onHaHCc mpu MOCIEIOBAaTEIHLHOM COCTUHEHHUU PE3UCTOPA, KATYIIKH
WHIYKTHBHOCTH U KOHJCHCATOPA.

9. YcrpoiicTBO M mpUHIUT AeHCTBUS TpaHcopmaropa.

10. Monenb JIMHUM AIEKTPOIIepEaadH.
Yuenuueckuit 3xkcnepumenm, nabopamopHvie padomasl, NPAKMUKYM

1. W3yuenwue Tpancdopmaropa.

2. HccnenoBaHue — MEPEeMEHHOTO  TOKAa  4Yepe3  IOCIIEAOBATEIbHO
COCMHEHHBIC KOHJICHCATOP, KATYIIKY M PE3UCTOP.

3. HaOmonenue 3MeKTpOMarHuTHOTO PE30HAaHca.

4. HccnemoBanue pabOThl HCTOYHHKOB CBETA B IIEMTH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKkmpomazHummusle 60wl (5 u)

Tema 3. Mexanuueckue u 3nekmpomaznumnsie 6oanwt (10 u)

MexaHudeckue BOJIHBI, yciaoBus pacupoctpanenus. [lepuoa. Cxkopocthb
pacripocTpaHeHus U JJIMHA BOJHBL. [lonepeunsle 1 MpoAoIbHbIE BOIHBI.
MuTepdepeniius u 1udpakiiusg MEXaHUYECKUX BOJIH. 3BYK. CKOpOCTh 3BYyKa.
[‘poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DIeKTpOMarHuTHBIE BOJIHBI.
YciioBus M3TyUYeHMs 3J1€KTPOMAarHuTHBIX BOJH. B3anuMHas opueHTanus
BekTOpOoB E, B, V B anekTpomarauTHO# BosiHe. CBOMCTBA MIEKTPOMArHUTHBIX
BOJIH: OTpakKeHUE, IPEJIOMIICHHE, OspU3alus, TudpaKuus, UHTepPEepeHLus.
(CKOpOCTB 2JIEKTPOMarHUTHBIX BOJIH. [IIkana aeKTpOMarHUTHBIX BOJIH.
[IpMeHeHMe AIeKTPOMarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIUIIBI
PanMOCBA3M U TeNEeBUICHUA. Paqnonokanus. JIeKTpOMarHUTHOE 3arpsA3HEHNE
OKPY)KAIOLIEH CPEebI.

Texnuueckue ycmpoucmea u npakmuuyeckoe npumeHeHue. MY3bIKalbHbIC
MHCTPYMEHTHI, YJIBTPa3ByKOBasi IMAarHOCTUKA B TEXHUKE W MEIMIIMHE, pajap,
paaoNpUEMHIK, TEIEBU30p, aHTeHHa, TenedoH, CBY-meun.

Jemoncmpayuu
1. OOpa3zoBaHWEe ¥ PACIPOCTPAHEHUE TMOMEPEUYHBIX H TMPOIOTHHBIX
BOJIH.
2. Komnebimromieecs Teno Kak HCTOYHHUK 3BYKA.
3. HaOmonenue oTpaskeHus U MPEIOMIICHHUSI MEXaHUYECKUX BOJTH.

HaGmronenue narepdepeniiny u audpakiini MEXaHUIECKUX BOJH.

MexaHudecKkue BOJIHbBI, YCIOBHSI UX pacripocTpaHeHus. [lonepeunsie
1 IPO/I0JIbHBIE BOJTHBL. [leprof, CKOpOCTh pacipOCTPaHEHUSI U JIITMHA BOJIHBI.
CBolicTBa MEXaHMYECKHUX BOJIH: OTPaXKEHUE, PEJIOMIIEHHE, HHTep(EepeHIIHS
1 A paKius.
3ByK. CkopocThb 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.
[1IymOBO€E 3arpsi3HEHUE OKPYKAIOILEN CPEBI.
(7IEeKTPOMAarHUTHBIE BOJIHBI. YCIIOBUS U3TYYEHHUSI SIEKTPOMArHUTHBIX BOJIH.
B3anmHasi opreHTalns BEKTOPOB B AIEKTPOMAarHUTHOM BOJIHE.
(CBOICTBA 371€KTPOMAarHUTHBIX BOJIH: OTPa’K€HUE, IPEIOMIICHUE, MTOJISpU3aLus,
mHTepdepenius u nudpakuus. [llkana snexTpoMarHuTHEIX BoJH. [IpumeHenHue
HIIEKTPOMArHUTHBIX BOJH B TEXHHUKE U OBITY. [IpUHITUIIBI pagrocBsI3u
1 TesieBUeHUS. Paninonokaius. DIeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKaroIen
Cpelbl

Texnuueckue ycmpoucmea U npaKmuyeckoe npumMeHeHue. MY3bIKaJIbHbIE
MHCTPYMEHTBI, pajnap, paJuoNpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-
[1e4b, yINBTPa3ByKOBas TUArHOCTHUKA B TEXHHUKE U MEAHUIIHHE.
Hemoncmpayuu

1. OOpa3oBaHue U PACHPOCTPAHEHHE MOMEPEUHBIX U MPOAOIBHBIX BOJIH.

Konebmromeecs Teno Kak HICTOUHUK 3BYKa.
3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHA.
Habmonenue orpakeHus U IpeJoMIICHHs] MEXaHMYECKHUX BOJIH.

2.
3.
4

29



5. 3BYKOBOW pe30HaHC.

6. HaOmroneHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYION
Y 9aCTOTOM KOJIcOaHMIA.

7. HccnenoBaHue CBOWCTB 3JIEKTPOMArHMTHBIX BOJIH: OTPaKCHHE,

MpeTIOMIICHUE, TIOSApU3aus, TUPPAKIHS, HHTEPPEPCHIIHS.

5. Habmonenue unrepdepeHny U 1uppakiuu MEXaHUYECKUX BOJTH.

6. AKyCTHYECKHIA pe30HAaHC.

7. CaoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHUE.

8. HabGmroneHue cBA3M IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYIOM
Y 9acTOTOM KoJIeOaHuH.

9. HccrnenoBaHue CBOWCTB 3JEKTPOMAarHUTHBIX BOJH: OTpPaXkKE€HUE,

MpesIoMIICHUE, TTOSAPU3AIUS, TUPpaKLus, UHTEPHEPEHITUS.
10. O6napykenue nHPPaKPACHOTO U YIBTPA()HOIETOBOTO U3ITYICHH.
Yuenuueckuit 5kcnepumenm, nabopamopmvie padomut, RPAKMUKYM
1. H3yyeHue mapameTpoB 3BYKOBOW BOJIHBI.
2. HM3yuenme  pacnpoCTpaHEHHsS  3BYKOBBIX
IPOCTPAHCTBE.

BOJIH B 3aMKHYTOM

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

[ecomerprueckas onruka. [IpsamonnHeliHoe pacipoCTpaHEHUE CBETA B
0JHOpOOHOMU cpene. Toueunslit HCTOUHUK cBeTa. JIyy cBeTa.

OTpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenue n3oopakeHuil B
[JIOCKOM 3€pKaJie.

[IpenoMnenue cBera. 3aKOHBI IPEIOMIICHHS CBETa. AOCOIIOTHBIN MTOKa3aTeshb
npenomieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHblil yromn nojHoro
BHYTPEHHETO OTPa’KEeHUSI.

Jlucniepcus ceeta. CioxxHbIi coctaB 6enoro ceera. Lser. CoOupatoiue u
[paccerBaroIINe JTUH3bI.

Tonkast muH3a. POKYCHOE PacCTOSIHUE U ONTHYECKAs! CHJIa TOHKOM JIMH3BI.
[locTpoenue n300pakeHui B COOUPAIOIINX U PACCEUBAIOIINX JIMH3AX.
DopMyia TOHKOU JIMH3BIL. YBEIUYECHHUE, 1aBAEMOE JINH30H.

[ [penenbl NpUMEHMMOCTH F€OMETPUYECKON ONTHKH.

Bonnoas ontuka. MHTepdepennus ceera. KorepeHTHbIE HCTOUHUKH.
YcroBust HaOIIOIEHUST MAKCUMYMOB U MUHUMYMOB B UHTEP(EpPEHIIMOHHOI
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Jludpakuus ceera. udpakunonnas pemerka.

'YcnoBue HaOMOIeHNS TIIAaBHBIX MAKCUMYMOB TIPH A IEHUN
MOHOXPOMAaTHUYECKOTO CBETa Ha JU(PPAKLMOHHYIO PEIIETKY.

[lonspuzanus ceeta

Texnuueckue yCﬁ’lpOﬁCWlG(l u npakmuieckoe npumeHeHue. O4YKH, IJIYyIIa,

[ [pssMONTMHEMHOE PaCIIPOCTPAHEHKE CBETA B OMHOPOAHOM cpeae. JIyy cBera.
ToueuHblil CTOUHUK cBeTa. OTpakeHUE CBETA. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenune n300paxkeHuii B miaockoM 3epkaie. Cehepuueckue 3epkana.
[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKa3areib
pesnomiieHust. OmuocumenvbHulil nokasamens npenomierus. Ilocmosncmeo
uacmomul céema u COOmHouleHue OJIUH 80JIH NPU nepexooe
MOHOXpOMAMUYecko20 ceema uepes 2panuyy pazoena 08yx onmuyecKux cpeo.
X00 nyueii 6 npusme. lucnepcus ceera. CiioxkHbIi cocTaB Oestoro cBeta. L{ger.
[TonHOE BHYTpEeHHEE OTpakeHHe. [IpenenbHblil yroi MoaIHOro BHYTPEHHETO
orpakenus. Codouparowue u pacceusarowjue 1un3ol. Toukas nuaza. DokycHoe
[PAaCCTOSIHME U ONTUYECKask CUJIa TOHKOM JIMH3HI.

Basucumocms oKycHo20 paccmosHus MOHKOU chepuyeckol TuH3bl om eé
ceomempuuy U OMHOCUMENbHO20 NOKA3AMENSL NPEOMLEHUSL.

DopMyna TOHKOU JIMH3bI. YBEIUYEHUE, JaBAEMOE JIMH30M.

X00 nyua, npowedwie2o 1un3y noo npou3BoNbHLIM Y2lloM K €€ 2lIa6HOl
onmuueckou ocu. Ilocmpoenue uzobpasiceHuii mouku u ompe3Ka npamou

6 COOUPAIOWUX U PACCEUBAIOWUX IUH3AX U UX CUCTNEMAX.

Onmuueckue npubopwi. Paspewarowas cnocoonocms. 1713 kak onmuyeckast
cucmema.

[ Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKHU.

Bonnosas ontuka. MaTepdepennus cera. KorepeHTHbIE HCTOUHUKH. YCIOBUS

HaOTI0ICHNUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT
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(doToanmapar, MPOEKIIMOHHBINA ammmapar, MHKPOCKOI, TEIEeCKOI, BOJOKOHHAas

OITHKA,

IU(pakMOHHAs PelIETKa, MOJISIPOU.

Jlemoncmpayuu

1.

© 0NV A WN

[IpssmonuHeiHOE pacpoCTpaHEHUE, OTPAKCHHE U IPETOMIICHHUE
cBeta. Onruyeckue npudopsl.

[TonHoE BHYTpeHHEE oTpakeHHe. Moiesib CBETOBOA.
HccnenoBanue CBOWCTB M300pakeHUI B JTMH3AX.

Monenu MUKpOCKOIa, TeIeCKoIa.

HabGnronenne natepdepeHnnm crera.

HaGmronenue mudpakuum cBera.

Habmoenne aucrnepcun cBera.

[ToyueHue criekTpa ¢ IOMOMIBIO TPU3MBI.

[TomyueHue cekTpa ¢ HOMOILBIO TU(PAKIIUOHHON PEIIETKH.

10. HabmroneHue nonsipusaiiiy CBeTa.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut

1.
2.
3.

N3mepenue nokaszaress MpeJoMIICHUS CTEKIA.
HccnenoBanue cBoicTB M300paskeHU B JIMH3AX.
Habnronenue aucnepcuu cBeta.

[TBYX KOT€PEHTHBIX HCTOYHUKOB. [IprMephI Ki1accuuecKkux HHTep(HEepEeHITUNOHHBIX
CXEM.
JIndpakius ceera. Judpakunonnas pemérka. YcioBue HaOII0IeHNUS TITaBHBIX
MaKCUMYMOB IIpH MaJI€HUM MOHOXPOMAaTHUYECKOTIO CBETA HA JU(PPAKLIMOHHYIO
PELIETKY.
[lomsspuzanus ceeta

Texnuueckue ycmpolicmea u mexHolo2u4ecKue npoyeccvl: OYKH, IIyla,
epuckol, (oroamnmnapar, MUKPOCKOI, INPOEKIMOHHBIN amnmapar, pOCBETICHUE
OIITUKH, BOJIOKOHHASI ONTHKA, TU(GPAKIIMOHHAS PEHIETKA.

emoncmpayuu

1. 3akoHbl OTpa)keHUs CBETA.

2. HccnenoBaHue npenoMiIeHUs CBETA.

3. HaOmonenue mosHOro BHYTPEHHETO OTpaskeHus. Mosienb CBETOBOIA.

4. HccnenoBaHue XoJa CBETOBBIX IYYKOB 4Yepe3 IJIOCKONapauIeIbHYIO
IUTACTHHY U TIPU3MY.

5. MHccnenoBanue cBOMCTB H300pakeHU B JIMH3AX.

6. Mogenu MUKPOCKOTIA, TEIECKOIa.

7. Habmonenue uHTEp(EpEeHIINM CBETA.

8. HalmoneHnue BETOB TOHKUX TUIEHOK.

9. HaGmonenue nudpakiny cBera.

10. Uzyuenue nudpakinOHHOW PEMIETKH.

11. Habmronenue audpakiimoHHOTO CIIEKTpa.

12. HaOnronmeHue MUCTIEPCHA CBETA.

13. HabGnroneHue nosisipu3aiyu cBeTa.

14. TlpumeHeHne TONISIPOUIOB ISl H3YYCHUST MEXaHUYECKUX HalpsHKEHUH

Yuenuueckuii skcnepumenm, nabopamopnuvie paoomul, NPAKMUKYM

1. M3mepeHue noka3arens MPeJOMICHHS CTEKIIa.

2. HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO PAcCTOSIHHS OT BEIIECTBA
(Ha mpuMepe KHUJIKUX JTHH3).

3. U3mepenune GpoKyCHOTo pacCTOSHUS paCCEUBAIOIINX JINH3.

4. TlomydeHue M300pake€HHs B CHCTEME M3 TUIOCKOTO 3€pKaja M JIMH3bI.

5. Tomyuenue nzo0pa>keHUs B CUCTEME U3 JIBYX JIMH3.

6. KoHcTpyHnpoBaHUE TEIECKOMMUECKUX CUCTEM.

7. HaOmonenue audpakiuu, MHTEpYEpeHLINN U MONSPU3aLIUU CBETA.

8. W3yuenuwe mnosspu3zanuu CBETa, OTPAXKEHHOITO OT MOBEPXHOCTH

JUDIIEKTPHUKA.
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9. U3yuenue nHTEpHEPEHIINH JTA3EPHOTO U3TYUCHHUS HA IBYX IIEIISX.

10. HaGmronenue nucrepcu.

11. HabGmroeHue u uccieoBanue Tu(ppakiinoOHHOTO CIIEKTPA.

12. VIamepenue AJIMHBI CBETOBOM BOJIHBI.

13. Ilonydyenue crHekTpa HU3IY4YCHUs
TPPaKIUOHHONW PEIIETKH.

CBETOAMOAa  IIpHU IIOMOIIIH

PA3JIEJT 6. OCHOBBI CIIELITAJIbBHOM TEOPUU
OTHOCUTEJIbHOCTHU (4 u)

PA3JIEJT 6. OCHOBBI CITELTUAJIBHOM TEOPUM OTHOCUTEJIbHOCTH
CRY)

Tema 1. Ocnoevr CTO (4 u)

Tema 1. Ocnoevr CTO (5 u)

I'paHuIIBl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTymarsl
CIIEMAJILHON TEOPUU OTHOCHUTEIIBHOCTH: HHBAPUAHTHOCTH MOAYIISL CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH DWHINTEHA
OTHOCHUTENTBLHOCTh OIHOBPEMEHHOCTH. 3aMeJ[JIEHHE BPEMEHH U COKpaILlEeHUE
UUTMHBI.

DHEPIUs U UMIYIIbC PENSATUBUCTCKOM YaCTUILIBI.

CBs13b Macchl C JHEPruen U UMITYJIbCOM PEIITUBUCTCKOM YaCTHULIbI. DHEPTHUs
TOKOS

["‘paHuIBl MPUMEHUMOCTH KJIacCCUUECKOM MexaHUKHU. [locTynarsl cienuanbHOM

T€OPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBEeHHO-BpeMeHHOM nHTEepBall. [Ipeobpa3oBanus Jlopenna. Yemosue

MPUIMHHOCTH. OTHOCUTEIIBHOCTh OJITHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU

1 COKpaIleHUE JIMHBI.

(DHEPrusi U UMITYJIbC PEIATUBUCTCKOMN YaCTHUIIBI.

CBs13b MACChI C SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOM YaCTUIbl. DHEPrus

MOKOST

Texnuueckue ycmpoiuicmea U MexXHONOSUYECKUE NPOYECCHL:

MPUEMHUKH, YCKOPUTEIN 3apSAKEHHBIX YaCTHIL.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut, npakmuxkym
Ompenenenre UMMIYIbCAa W OHEPTHUU  PEISITUBUCTCKUX — YAaCTHI]
dororpadusM TPEKOB 3apsHKEHHBIX YaCTUIl B MATHUTHOM I10JIE).

CITYTHUKOBBIC|

(o

PA3/IEJI 7. KBAHTOBA S ®MN3UKA (15 u)

PA3JIEJI 7. KBAHTOBA I ®U3UKA (25 u)

Tema 1. Fnemenmol kKeanmoeoi onmuku (6 u)

Tema 1. Kopnyckynapno — eonnoeoui oyanuszm (15 u )

Dortonsl. Dopmyrna [Inanka cBsizu 3HEPrUU GOTOHA C €r0 YaCTOTONW. DHEprus
1 UMITYJIbC (POTOHA

OTtkpeiTue u uccienoBanue porodrdpdexra. OnbiTel A. I. CroneroBa. 3aKOHBI
doroadpdexra. YpaBHenue Diinmreiina i poroaddexra. «Kpacnas
rparuiay Gorodddekra. Jlapnenue ceera. Onbitel [1. H. Jlebenena.
XUMHUUECKOE NENCTBUE CBETA.

Texnuueckue ycmpoticmea u npakmuyeckoe npumenerue: (HOTOIIEMEHT,
doTonaruuk, comHeuHas 6arapesi, CBeTOHOI.
[emoncmpayuu

PaBHOBECHOE TETUIOBOE M3ITyUEHHE (M3TydeHHE a0COTIOTHO YEPHOTO TETa).
3akoH cMeleHus Buna. ['unore3a M. Ilnanka o kBaHTax.

®oTOHBI. DHEPrusi U UMIYNbC (POTOHA.

Dotorddext. OnbiThl A. I. CTonerosa. 3akonsl porodrddexra. YpaBHeHuE
Ditamreiina s pororddexra. «Kpacnas rpanunia» gororddexra.

JlaBneHue cBeTa (B YaCTHOCTH, AaBJICHHE CBETa Ha aOCOIIOTHO MOTIONIAIOIILYTO
1 aOCOJTIOTHO oTpaxaronryro moBepxHocthb). OneiTel [1. H. JIeGenena.
BonHoBeIe cBOlcTBa yactull. Bonnsl ne bpoiud. [{nvna BoaHsl e bpoins

1 pa3Mepbl 00JaCTH JIOKAIM3aluK JBUKYIIelca yacTulibl. KopmyckysipHo-
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®oTto3((pexT Ha ycTaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHEITHETO GoTodddeKTa.
Cseronuon.

ComHeuHast Oarapesi.

Sl R

BOJTHOBOH myanu3m. Judpakiust 31eKTpOHOB Ha KpUCTALIaX.
Cnenuduka usmepennii B Mukpomupe. COOTHOIICHUS HEOTIPEAeIEHHOCTEH
[eitzenOepra
TexHuueckue ycmpoticmeéa U mMexHONo2UYecKue Hnpoyeccovl: CIEKTPOMETP,
(orosneMeHT, (HOTONATYMK, TYHHENIBHBI MHKPOCKOI, COJHEYHas Oarapes,
CBETOAMOI.
Hemoncmpavyuu

1. ®otosddekt Ha ycTaHOBKE C IIMHKOBOM IJIACTHHOM.

2. HWccnemoBanue 3akOHOB BHEIIHETO (GoTodddexTa.

3. HccnemoBaHue 3aBUCUMOCTH COMPOTHUBICHHUS TMONYIPOBOJHUKOB OT

OCBEILIECHHOCTH.

4. Cseromuo.

5. Conneunas Garapes.
Yuenuueckuit skcnepumenm, nabopamopnusie pabomaul, nPAKMUKYM

1. HccnenoBanue goTopesucropa.

2. Usmepenue moctossHHOW [lmaHka Ha OCHOBE HCCIEIOBaHHS
dbotorddexkra.
3. HccrnenoBanue 3aBUCUMOCTH CHJIBI TOKa Yepe3 CBETOMHOA  OT|

HaIps>KCHUA.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. @u3zuxa amoma (5 u)

Monenb aroma Tomcona. OnbiTel Pezepdopa mo paccessHUIO 0-4acTHil.
[Inanerapnas moneinb aroma. Iloctynarer bopa.
M31ydeHue 1 noroieHrue (oToOHOB MpU NEPEXOE aToMa C OTHOTO YPOBHS
bHepruu Ha apyroil. Bunel cnextpoB. CriekTp ypOBHEW SHEPTUU aTroMa
BOIOPOAA.
BosiHOBBIE cBOiCTBA yacThll. BoiHbl ne bpoitnsa. KopmyckynsipHO-BOJIHOBOM
Tyanusm.
CHIOHTaHHOE U BBIHYKJEHHOE U3JIyYECHHE
Texnuueckue ycmpoucmea u npakmuyeckoe npumeneHue: ClieKTpaaIbHbIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIN KOMITBIOTED.
Jemoncmpayuu

1. Mognenb onbiTa Pezepdopna.

2. OmnpezneneHue AIMHBI BOJIHBI Ja3epa.

3. HaOmroneHnune MMHENYaThIX CIIEKTPOB U3TYICHHUS.

OnBITHI 110 UCCIIEAOBAaHUIO CTPOEHUs aroma. [TnanerapHas Mozaens aroma
Pesepdopna.
[TocTtynarsl bopa. 3nyuenue u normonienne (OTOHOB MpU Mepexoie aroMa
C OZTHOTO YPOBHS YHEPTUU Ha APYTOM.
Bubl criekTpoB. CIIEKTp ypOBHEHN 3HEPTUU aTOMa BOLOPO/A.
CrioHTaHHOE U BBIHY)XJIEHHOE U3iIydeHue cBeTa. Jlazep
Texnuueckue ycmpoticmea u mexHol02u4ecKue npoyeccovl. CIEKTPaIbHbBIN
AHaJIN3 (CIIEKTPOCKOMN ), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Hemoncmpayuu
1. Mopnens onsita Pesepdopra.
2. HaOmroneHue JIMHEHYaThIX CIIEKTPOB.
3. YcTpolcTBO 1 IeiCTBHE CUYETINKA HOHU3UPYIOIINX YaCTHII.
4. OnmnpeneneHue AIUHBI BOJIHBI JJa3€PHOTO U3TyYEHUS.
Yuenuueckuit 5xkcnepumenm, nabopamopnvie padbomut, nPAKMUKYM
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4. Jlazep.
Yuenuueckuii 3xcnepumenm, nabopamopuvie padomaot
1. HaOmoneHue TMHEWYATOTO CIIEKTpa.

1. HaGmroneHue THHEWYATOTO CIIEKTpa.
2. HccnenoBanue CHeKTpa pa3pekeHHOTO
U U3MepeHne nocrosHHon Punbepra.

dTOMAapHOIro  BOAOPOAA

Tema 3. Duzuxa amomno2o A0pa u 31emenmapuvlx wacmuy (5 4 )

Tema 3. Du3zuxka amomno2o a0pa u 3nemenmapuvlx wacmuy (5 4 )

DKCIIEPUMEHTBI, JOKA3bIBAOIINE CI0XKHOCTh CTPOCHHUS siapa. OTKpbITHE
panroakTuBHOCTH. ONBITE Pe3epdopaa mo onpeneneHuo coctaBa
panuoakTuBHOrO M3nydeHus. CBoiicTBa anb(a-, 6eTa-, raMMa-u3Iy4yeHusl.
Biusinue painoakTUBHOCTH HA KMBbIE OpraHu3Mbl. OTKpBITHE MPOTOHA U
HeliTpona. Hykinonnas monens spa [eitzen6epra—LlBanenko. 3apsia aapa.
MaccoBoe uncio aapa. M3ortomnsl. Anbga-pacnan. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydenue. 3akoH paMOaKTUBHOTO
pacmaa. DHEprus CBSA3U HYKJIOHOB B siipe. SnepHbie cuibl. JleekT macchr
siapa. A nepHeie peakunu. JleneHue u cUHTE3 aaep. SIepHbIi peakTop.
TepmosinepHblil cunTes. [IpobiieMbl U NEPCIEKTUBBI SAEPHON SHEPrEeTHKU.
(DKOJIOTMYECKHE ACTIEKTHI SAI€PHOM SHEPreTUKU. DJIEMEHTAPHbIE YACTHULIBI.
OTKpBITHE TO3UTPOHA. MeTO/bI HAOIIONEHUS U PETUCTPALIMU HIEMEHTAPHbIX
wactuil. @yHaaMeHTallbHbIe B3auMojeiicTBus. EquHCTBO (husnueckoit
KapTUHBI MUPa

Texnuueckue ycmpoticmea U NpaKmuieckoe npumeHeHue:
Kamepa BuiibcoHa, siiepHbIi peakTop, aToMHast bomOa.

Hemoncmpayuu

1. C4y€TuyMK MOHM3UPYIOIIUX YACTHII.
Yuenuueckuit sxcnepumenm, nadopamopnuie pabomut
1. MHccnenoBanue TpekoB 4acTull (10 TOTOBBIM oTorpadusim).

JO3UMETD,

Hyxonnas monens siapa [eiizenoepra—IlABanenko. 3apsy siapa. MaccoBoe
qucio sapa. M3oronsl.
PanrioakTiBHOCTE. AJbha-paciaj. DJIeKTPOHHBIN 1 O3UTPOHHBIN OeTa-pacma.
["amMMa-u3nydeHue. 3aKOH paJuoaKTUBHOIO pacnaja. PaguoakTuBHbIE U30TOIIBI B
pupoe. CBOCTBa HOHU3UPYIOLIETO U3JIydyeHUs. BiausHue paauoakTuBHOCTH
Ha >KMBBIE OpraHu3Mbl. EcTecTBeHHBIN (poH n3inydenus. Jlosumerpus.
(OHEeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuibl. Jledekt Macchl sapa.
SInepHble peakuuu. [lenenue u cunres saep. SAnepHsie peaktopsl. [Ipodaemsl
YIIPaBJIsIEMOrO TEPMOSIEPHOTO CUHTE3a. DKOJIOTMYECKHUE aCIIEKThl pa3BUTHS
51 1epHOI SHEPreTUKU. MeTo/bl perucTpau U UCCIeI0BaHMsI JIEMEHTAPHBIX
yacTull. OyHIaMEHTAIbHBIE B3aUMOACUCTBYS. bapruoHbI, ME30HBI U JIEITOHBI.
[IpencraBnenue o CtangapTHON Mojenu. KBapk-Imit0ooHHAst MOZIEb aJIpOHOB.
du3znka 3a npenenamu CranaaptHoit Mogenu. TéMHas MaTepust U TEMHas
bHeprus. EnuHCTBO (hr3nueckoil KapTUHBI MUPA.
Texnuueckue ycmpoucmea u mexHoai0cudecKue npoyeccuvl: J03UMETP, KaMepa)
Bunbcona, saepHBI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAs! TOMOTpadusl.
Yuenuueckuit sxkcnepumenm, nadopamopnusie padbomul, npakmuxKym

1. HccnenoBanue TpeKoOB 4acTHIL (II0 TOTOBBIM (oTorpadusim).

2. HccnenoBanue pagroakTHBHOTO ()OHA C UCTIONB30BAaHUEM JI03UMETPA.

3. V3yueHue morionieHus OeTa-4acTHI] ATFOMUHUEM.

PA3JIEJI 8. OQJIEMEHTBI ACTPOHOMUU 11 ACTPODU3UKMU (7 u)

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUWU 1 ACTPOOU3NKMU (12 v)

Tema 1. dnemenmut acmpoguzuku (7 u )

Tema 1. dnemenmut acmpoguzuku (12 4 )

JTansl pa3BUTHS acCTpOHOMMH. [IpHKiaHOE 1 MUPOBO33pEHYECKOE 3HAUCHUE
acTpoHoMuu. Bun 3Bé€31H0TO HeGa. Co3Be3us, spKue 3BE3/IbI, TUIaHETHI,

X BuguMoe naemxkenne. Comraeunas cuctema. Coaaite. ComHeuHas
AKTUBHOCTB. MlcTrounuk sHeprun ConHua U 3BE€37. 3BE3/bI, UX OCHOBHbBIE
XapaKTEPUCTUKU. J[MarpamMmma «CIeKTpalibHbIM KJIIACC — CBETUMOCTBY. 3BE3/1bI
[TIaBHOM ITOCJIEJOBATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB)

T 3BE3]] NIABHOM MOCIIEI0BATENbHOCTH. BHyTpeHHEe CTpOCHHE 3BE3 .
COBpeMCHHBIe MPCACTABJICHUSA O MPOUCXOXKICHNUN U 5BOJTFOITNN COJIHI_Ia n

(JTanbl pa3BUTHs acTpoHOMHH. [IpuKIiiagHOE M MUPOBO33PEHUECKOE 3HAUYEHUE
acTpoHOMUU. [IpMEHUMOCTD 3aKOHOB (DU3UKH JIJIs1 OOBSICHEHUS PUPOIBI
[KOCMHUYECKHX OOBEKTOB.

MeToabl ACTPOHOMUYECKHUX HUcclieIoBaHU. COBpEMEHHBIE ONTUYECKUE
TEJIECKOIBI, PaIUOTEIECKOIIbI, BHEATMOC(HEPHAS aCTPOHOMHSIL.

By 38é3nH0T0 HEOa. Co3Be3ausl, sIpKue 3BE3bI, TUTAHETHI, UX BUANMOE
[TBIOKEHHEC.
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3BE31. DTallbl )KU3HU 3BE3L.
Mneunslii [Tyt — Hamia ['anaktuka. [lonoxxenue u nuxenue ColHIa B
["asakTuke. Tunsl ramakTuk. PaguoranakTuku U KBasapbl. YEpHBIE IbIPHI B
siipax rajgakTtuk. Beenennas. Pacimpenne Beenennoii. 3akon Xab06ma.
Pazberanne ramaktuk. Teopust bonbioro B3peiBa. PenukroBoe u3nydeHue.
MacmrabHas cTpykTrypa Beenennoii. Meraranaktuka. Hepeménusie
pOOIEeMbI ACTPOHOMHH.
Yuenuueckue naonwoenun
1. HaOmromeHus HEBOOPYKEHHBIM IJa30M C  HCIIOJIb30BaHHEM
KOMIIBIOTEPHBIX ~NPWIOKEHUM Il ONPENENICHHUS  IOJOKEHUs
HEOCCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IHS
CeBepHOro noitymapus U spKue 3BE3/bl.
2. Hab6mronenus B reneckorn JIynsl, uianet, Mueanoro [TyTw.

ConHeuHas cucTema.
Connue. ConHeynast akTuBHOCTb. Mlcrounuk sHeprun CosHUa U 3BE3].
3BE3/bI, MX OCHOBHBIE XapaKTEPUCTUKU. J[narpaMMa «CIeKTpabHbIN Kilacc —
CBETUMOCTBY. 3BE3/Ibl [NIABHOM MOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY JJIs 3BE3]1 TJIaBHOM MOCIeI0BaTeIbHOCTU. BHYTpeHHee cTpoeHune
3BE3. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIAECHNUHU U 3BooIu CollHLa U
3BE3/. DTarlbl )KU3HU 3BE3.
Mieunbiii [1yte — Hama ["anaktuka. [Tonoxxenue u aukenue CosHIa B
["asakTyke. Tunsl ranakTuk. PaguoranakTuku v kBasapbl. YEpHbIE ObIPHI B
sipax ranakTuk. Beenennas. Pacimpenue Beenennoit. 3akon Xa60ma.
Pazberanme raaktuk. Teopust bonbioro B3peiBa. PenukToBoE H3mydeHHE.
MacmtabHas cTpykTypa Beenennoil. Meraranaktuka.
Hepeménnbie mpoOiieMbl aCTPOHOMHH
Yuenuueckue nabnwoenusa:
1. HaGmiomenust  3BE3AHOTO He0a  HEBOOPYKEHHBIM  IJIa30M
C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN JUIsl ONpEAEIICHHUS]
MOJIOXKCHHSI HEOSCHBIX OOBEKTOB HAa KOHKPETHYIO IaTy: OCHOBHBIC
co3Be3aus CeBepHOro NoJylapus U SpKUe 3BE3/BI.
2. HaGmonenust B Teneckon JIyHBI, IJIaHET, TYMAaHHOCTEH W 3BE3IHBIX
CKOIUIEHUU.

OU3UYECKNU ITPAKTUKYM (16 yacos)

Cnocobvl  uzmepenus QuU3UYECKUX —BeIUYUH  C UCNOTL30BAHUEM  AHATO20BbIX
U YUDPosbIX UMEPUMETLHBIX NPUOOPOE U KOMIBIOMEPHBIX OAMYUKOBbIX CUCHIEM.
Abcomommuvie u omHocumenbHble NOZPEUHOCHIU USMEPEHUT (DUBUUECKUX BETUUUH.
Oyenxa epanuy nocpeuHocmetl.

IIposedenue KoceeHHbIX UIMEPEHULL, UCCTE008AHULL 3A8UCUMOCTEL
QusuecKux eruyUH, NPoepKa NPedIoNHCeHHbIX 2unomes (8b100p u3 pabom,
ONUCAHHBIX 8 MEMAMUYECKUX PA30eNax « YueHuueckull IKcnepumenn,
JabopamopHvie pabomyl, NPAKMUKYMY).

OBOBIIAIOUIEE ITOBTOPEHUE (4 u)

OBOBIIAIOIIEE ITOBTOPEHUE (15 u)

Ponb pu3MKHM 1 aCTPOHOMUU B 3KOHOMHUYECKOH, TEXHOJIOTHUECKOH,
COLMAJIBHOW M 3TUYECKOM c(hepax IesTeIbHOCTU YeJI0BEKa; pOib U MECTO
(GU3MKN ¥ aCTPOHOMHH B COBPEMEHHOM HAayuYHOU KapTHHE MUPA; POJIb
¢buznyeckoil Teopuu B GOpMUPOBAHUH MPEACTABICHHUHN O GU3NYECKON
KapTUHE MUPa, MECTO (PU3NUECKON KapTHHBI MHpa B O0LIEM Psy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IPEJCTABICHUN O IPUPOJIE

O6001IeHNEe U cHCTeMaTH3aIs COAePKaHMsI pa3iesioB Kypca «MexaHuKay,
«MomnexymsipHas Gu3NKa U TEPMOAMHAMUKAY, «DIEKTPOTMHAMHUKAY,
«Konebanus u BOMHBI, «OCHOBBI CIIEIIUATBHON TEOPHUH OTHOCUTEIHHOCTHY,
«KBaHnToBas husnkay, « AIEMEHTH aCTPOHOMHUU U aCTPOPHUIUKIY.
Ponp  u3ukM ¥ acTpOHOMHHM B DKOHOMHUYECKOH,  TEXHOJOTHYECKOM,
COLIMANILHOM M ATHMYECKO cdepax NesTeNbHOCTH YEJOBEKa, pOJb U MECTO
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(GU3MKN W aCTPOHOMHHU B COBPEMEHHOM HAay4yHOM KapTUHE MHpa; 3HaAUYCHHUE
OIMCATENIbHOM, CHUCTEMAaTH3HUPYIOIIei, OOBSICHUTENBHOW ¥ MPOTHOCTUYECKON
byHKIuil pU3MUecKol TEopuH; poiib (PU3NYECKOM Teopuu B (POPMHPOBAHUU
NpEe/ICTaBICHNI O (U3MUECKOH KapTUHE MHUpPa, MeCTO (pu3ndeckoll KapTHHEI
MHUpa B OOLIEM psAY COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX MPEACTaBICHUIH
0 Ipupose

Peseps (3 u) Peseps (10 )
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pUPOIbL. DKCIIEpU-
MeHT B husuke. Moje-
TpoBaHue PU3NYECKUX
SIBJICHUI U IIPOLIECCOB.
/lemoHcTpanuu 1.
AHAJI0TOBBIE U U (-
[POBBIE H3ME-PUTENb-
HbIe TPUOOPHI, KOM-
[BIOTEPHBIE TATUHKU.

HOW W ITHYECKOH cde-
[pax JESATEIBHOCTH 4e-
ITOBEKA; pOJIb U MECTO
(U3MKH B COBpPEMEHHOI
Hay4HOU KapTUHE MHPA;
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COLMAIIBHOM M JTHYe-
CKOM cepax nesTenb-
HOCTH Y€JIOBEKA; POJIb
U MeCTO (PU3MKH B CO-
BPEMEHHOM HAay4YHOU
KapTUHE MHUpa; 3Haye-

Hue  ONUCAMenbHolU,
cucmemamusupyio-

weti,  o0vACHUMENb-
HOUU  mpocHOCmuHe-

cKou  pyHxyuti  uzu-
yecKol meopuu — Me-
XAHUKU, MONEKYIAPHOU
Qusuxu u mepmoou-
HaMuKu, ponb ¢usu-
yeckou — meopuu 8
¢opmuposanuu npeo-
cmasnenuti o Qusuue-
CKOU KapmuHe mupa,

TemaTH4ueckoe MmiaHupoBanue KypcalO Onextpo | CIHCOK UTOTOBBIX TUIAHUPYEMBIX PE3YJIBTaTOB C Cnoco0 oLeHKH
KJ1ace HHBIE yKa3aHHEM 3TaroB Ux (GopMUpOBaAHHS HUTOrOBBIX IIJIAHH-
[basoBbiii ypoBeHb (2 vaca) YryOneHHbIN (un¢pos | bazoseiii ypoBeHsb (2 YriyOneHHbIN PYCMBIX pe3ylIbTa-
yposenb (5 ble) yaca) ypoBeHb (5 yacoB) TOB
4acoB) o0Opa3oBa
Kon-B0 [Tema: ®u3nka U MeTOAbI HAYYHOro Mo3HaHus [KoJI-BO | tenpaple
4acoB  [2/54 4acoB pecypcsl
1 Hemess
1 Dusuka — Hayka o https:/less| _[Toumumars (nemon- | -Ilommmars  (semon- | -PelieHue yaeOHbIX
npupoje. Hayunbie me- on.academ crpupoBats) poab Gu- | crpuposats) poas ¢u- [A TPAKTHKO-
[TOZIbI IIO3HAHHUSA OKPY- Y- BUKA B DKOHOMHUYECKOM, | 3MKH B »KOHOMHUYe- [OPMECHTHPOBAHHBIX
pKaroIero Mupa. Poip CONtENL.M frexpomornueckoil, dKo0- | CKoM, TexHomoOrHye- [PAAAY;
OKCIICPUMCHTA HTCOPUH Mnomqecmﬁ, couManb- | CKOM, 3KOJIOTHMYECKOH, -YCTHBIN OIPOC
B IIpOLIECCe MO3HAHUS u.ru/03/07



https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07

ISENEIEISE TUIIOTE3BL.
Du3nueckue 3aKOHbl U
reopuu. ['panunsl npu-
MeHUMOCTH  (Qu3nye-
CKHMX 3aKOHOB.
[[pyHIIMIT  COOTBET-
cTBUs. Ponb 1 MecTo
bu3uku B GopMHUPO-
BaHUM COBPEMEHHOU
HAay4YHOM  KapTUHBI
MUpa, B IIpaKkTHye-
CKOW JIeATEIbHOCTH
J1r0 e .

Cnocobwbl uzmepenus
pusULecKux seIuduH
(ananozoevle u yugh-
posvle uzmepu- meib-
Hble npubopbl, KOM-
novromepHvle oamuu-
Kogble cucmembl).

[/ [ocpewnocmu u3-
lvepenul husuueckux
senuuun (abconomuas
1 OMHOCUMENbHAS).

IMooenuposanue hu-
Buyeckux aeneHull u
npoyeccos (mame-
puanvras mouka,
abcontomuo meép-
0oe meno, uoeaob-
HAs HICUOKOCTD,
UOeANbHBLU 2A3, MO-

ueunslil 3apsio).
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/labopamopHas pa-
Ooma: Hzmepenue
CcUbl MOKa U
Hanpsioicenus 6 yenu
nocmosanHo2o0 moxa
npu noMowU aHano-
o6bIx U YUpposbix

U3MEPUMETbHBIX
npubopos.

2 HexeJst

Tema: Mexanuka  18//35u

Kunematuka 4/10u

MexaHnnueckoe ABUxke-
Hye. OTHOCUTEIBHOCTD
Mexa-HUYECKOTO ABU-
breHus. Cucrema oTcué-
ra. Tpaekro- pus. Ile-
[peMeleHue, CKOpoCTh
(cpenHsist CKOPOCTb,
MIHOBEHHAsi CKOPOCTb )
1 YCKOPEHHE MaTepH-
QJIbHOWTOYKH, UX MPO-
EKIIMU Ha OCU CUCTEMBI
KOOpJIHAT.

https://less
on.academ
Y-
content.m

yschool.ed
u.ru/03/07

-paznuyath  (y4UTHI-
BaTh) YCJIOBHUS TIPH-
MEHHMOCTH MOJENEN
¢bu3nueckux Ten W
MPOIICCCOB (SIBICHUH):
WHEepIHaTbHAS cH-
creMa oTcuéra, abco-
JIFOTHO TBEpPIOE TEIIO,
MaTepHuagbHas TOYKa,
PaBHOYCKOPEHHOE
IBIKEHHE, CBOOOJ-
HOe majeHue, adco-
JIOTHO ympyras Jie-
¢dopmanus, abcooT-
HO ympyroe u abco-
JIIOTHO HEYTpyroe
CTOJIKHOBEHUSI, MOJIe-
TU Ta3a, XUIKOCTH U
TBEpIOTO  (KpHUCTa-
JIUYECKOTO) Tena,
UIeaNbHBI Ta3, TO-
YEYHBIN 3apsf, OIHO-
pOIlHOE  BIIEKTpUYE-
CKO€ TOJIE;

-onucvlgams  Qusuye-
CcKue npoyeccobl U s6ie-
HUs, UCNONB3YS BeNUYU-
Hbl: nepemewjeHue, CKo-
pocms, yckopenue, um-
nyiLe mena u cucmemvl
men/

-IIPOBOJIUTH UCCIEN0-
BaHME 3aBUCMOCTH O/1-
HOM (pr3MYecKol BeInIn-
HBI OT APYTOM C UCTOJIb-
30BAHUEMITPSIMBIX H3Me-
[PEHUI: IPU 3TOM KOH-
CTPYHUPOBATh YCTAHOBKY,
(bUKCUPOBATH PE3YIbTATHI
[MOJTy4YE€HHOUN 3aBUCUMOCTH|
(bU3UYECKUX BEIUYHH 8
6UOe epaghuros ¢ yuémom
AOCONOMHBIX NOZPEUHO-
cmeul uzmepeHull, 1e1aTh
BBIBOJIBI 110 pE3yJIbTaTaM
1 CCIICI0BAHMS ; IPOBOIUTD
KOCBEHHBIE U3MEPEHUS

-Pemienue yueOHbIX
1 TIPAKTHKO-
OPUEHTUPOBAHHBIX
3ajad;

-YCTHBIN OIIPOC
-CaMOCTOSITeNIbHAs
padota
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-00BACHATH  OCOOEH-
HOCTHU IPOTEKAHUS
(U3HYECKUX SIBICHU:
MEXaHUYECKOE  JIBH-
KEHHE.

- TMPOBOAMTH HCCIIe-
JIOBaHUE 3aBUCUMOCTH
ONMHOW  (U3HYECKOU
BEJIMYUHBI OT JAPYrou
C  HCHOJb30BAHUEM
MpSIMBIX U3MEpPEHUIL:
P 3TOM KOHCTPYH-
poBaTh  YCTAHOBKY,
(buKCUpOBaTh pe3yib-
TaThl TOJYyYEHHOU 3a-
BUCUMOCTH  (u3nde-
CKUX BEJIMYUH, JIeTIaTh
BBIBOJIBI TIO pe3yJbTa-
Tam uccle1oBa-
HUS;TIPOBOJUTH  KOC-
BEHHBIE  U3MEpEHUS
(du3NuecKux  Bemu-
YMH; IPU 3TOM BBIOU-
paTh  ONTHUMATbHBIN
METO U3MEepEeHMUs,
OLICHUBATh a0COJIOT-
HbIE W OTHOCHUTEIb-
Hble  TOTPENIHOCTH
MPSIMBIX W KOCBEHHBIX
U3MEPEHUI.

-IPOBOINTH KOCBEHHBIE
3MepeHust (rU3MUecKux
BETMYHMH, TIPH 3TOM BBI-
OMpaTh  ONTHMAJbHBIN

METOJ M3MCPCHHS, OIIC-

(bU3HYECKUX BEIIUYMH;
[pY 3TOM BBIOMPATH OI-
TUMaJIbHBIA METOU3ME-
[PEHUS, OLICHUBATh a0CO-
ITIOTHBIE M OTHOCHTEb-
HBIC TIOTPELTHOCTH MPS-
MBIX ¥ KOCBEHHBIX U3Me-
[PEHUIA.

-npo6oOUMb ONbBIMbL NO
nposepke npedsioHCeHHOU
eunomesvl: NIAHUPOBAMb
brcnepumenm, cooupamuo
bKCnepuMeHmanbHyo
ycmanosKy, ananuzupo-
6amv NoJyueHHbvle pe-
3y1bmamul U 0enams 6bi-
600 0 cma-myce npeoio-
DICEHHOU 2UNOmesbi.

- coOmroath TpaBUIIa
0e3omacHOro Tpyjaa npu
[IPOBE/IEHUH HCCIIE0Ba-
HUIl B paMKax y4yeOHOro
DKCIIE pUMEHTA, NPAKMU-
Kyma u yueOHO-
MICCIIEI0BATENbCKON U
[IPOCKTHOM  JI€ATENIBHO-
CTH C HCIIOJIb30Ba- HUEM
M3MEPUTENBHBIX
yCTpOMCTB W J1abopa-
TOPHOTO 000PYIOBAHHS;
- pemiaTb pacy€THBIC 3a-
maun ¢ SIBHO 3a/laHHOM U
HesgHo 3a0anHou (HU3H-
uecko MOJENBIO: Ha
OCHOBaHUH aHaIn3a

yCIIOBUsI 0OOCHOBBIBATH
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HUBaTh aOCOJIIOTHBIE U
OTHOCHUTEIIbHBIE 1o-
[PEIIHOCTH TPSMBIX U
KOCBEHHBIX U3MEPEHUN;
-co0II0aTh IpaBuiIa
Oe3omacHoro  Tpyaa
IpU TIPOBEJICHUU HC-
CIIEIOBAaHHUN B paMKax
y4e0HOro  JKCIEpH-
MEHTA, y4eOHO-
HCCIIEA0BATEIBCKON U
IIPOEKTHON  JeATelNb-
HOCTH C HUCIOJb30Ba-
HUEM H3MEPUTEIIbHBIX
YCTPOHCTB U J1abopa-
TOpPHOTO 00OpyAOBa-
HUS;
-pemaTth  pacuéTHbIe
3a/lauM C SBHO 3a/laH-
HOM (u3nueckoil Mo-
JIENIbI0: Ha OCHOBAaHUU
aHaJn3a YCIIOBUS
000CHOBBIBaTh BBHIOOD
¢usnyeckoit mopaenu,
oTBevaroleii  Tpebo-
BaHUSM 3aJ]aud, MpPH-
MEHSATh (HOpMYIIbI, 3a-
KOHBI, 3aKOHOMEPHO-
CTH TIPU UCHOJIb30Ba-
HUU MaTeMaTUYEeCKUX
METOJIOB PEUICHUS 3a-
Jad, MPOBOJAUTH pac-
4€Thl Ha OCHOBAaHWUH
UMEIOIINXCS JaHHBIX,
aHaJM3UpPOBAaTh  pe-
3yJIbTaTbl U KOPPEK-
TUPOBATh METObl

BHIOOp (PHU3MUECKOH MO-
nenu, oTBedaroulel Tpe-
OOBaHMSM 3aJaud, NpU-
MEHSTH (HOPMYIIBI, 3aKO-
HbI, 3aKOHOMEPHOCTU U
nocmynamol usuueckux
meoputi TIPU KCTOJIB30-
BaHUM MaTEMAaTHYECKUX
METOZOB pElLIeHus 3a-
1ay, IPOBOJUTD PacdEThI
HAa OCHOBAaHUHM HMEIO-
[IMXCSl JTAHHBIX, aHaJIU-
BUPOBaTh PE3yJIbTaTbl U
KOPPEKTHPOBATH METOIBI
peleHust ¢ y4€ToM Io-
Ty4EeHHBIX Pe3yJIbTaTOB;
- pelaTh KaueCTBEHHbIE

3ajayu, mpebyrowue
npumenenus 3HaHuu U3
pasmvix pazoenos

LUKOTIbHO20 Kypca (hu3u-
Ku, a makdce unmezpa-
Yuu 3HaHUU U3 Opy2ux
npeomemos ecmecmeen-
HO-HAYYHO20 YUKAA: BBI-
CTpauBaTh JIOTMYECKYIO
LIENI0YKY PACCYKICHUH C
OIOpON Ha W3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHO-
CTH U (U3HUYECKUE SIBIIE-
HUS;

-UCNONIb308AMb Meope-
muueckue 3Hanus 0
00BACHEHUSL OCHOBHBIX
npuHyUno8 pabomul us-
lMepumenvubix npubopos,
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peuieHuss € y4€TOM
MOJIYYEHHBIX pEe3Yilb-
TaTOB;

-pelmaTh KaueCTBEH-
HBIE 3a/1a4U: BBICTPAU-
BaTh JIOTUYECKYIO lie-
MOYKY PacCyXJICHHI C
OIIOpPOM HAa U3YYCHHBIE
3aKOHBI, 3aKOHOMEp-
HOCTH U (U3NYECKUE
SIBJICHMUS;
-MCIO0JI30BaTh TE€OpE-
TUYECKHE 3HAHUS IO
¢u3nKe B MOBCETHEB-
HOM >ku3HM 1715 olec-
neyeHus: 0e30macHo-
CTH IpU 0OpaIleHNu ¢
npubopamMu U TEXHU-
YECKUMU YCTpOH-
CTBaMH, JJs coXpa-
HEHUsl 3/I0pOBbI U
coONIOACHUSI  HOPM
9KOJIOTHYECKOIo  I0-
BEJICHUSI B OKpYXKalo-
LIEen cpene;
-IPUBOJIUTH MPUMEPHI
BKJIaJ]la POCCUMCKHUX U
3apyOeKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE
HayKH, B OOBsICHCHHE
IIPOLIECCOB  OKpYIKa-
IOLIEro Mupa, B pas-
BUTHE TEXHUKH H©
TEXHOJIOTHIA;

IMEeXHUYeCKUx yCl’l’lpOﬁCWlG
U mexnosiocu4ecKux npo-
ueccos,

-aHAIU3UPOBAMb u
oyenusamv  Nocaeo-
cmeus  Oblmosou U
npouU3600CMEEHHOU
oesamenbHoCmu.  4eino-
6eKa, CA3AHHOU C hu-
3UYECKUMU npoyecca-
MU, ¢ NO3UYULL DKOJLO-
2uyeckol bezonacHo-
cmu, npeocmasieHull
0 PAyUOHANLHOM NPU-
POOONONL308aHUY, A
Makoice pasymMHoOM UC-
NONbL306aAHUU  OOCMU-
JHCEHULl HAYKU U mex-
Hono2Ull Ol OQlb-
Heliwe20  pazeumus
yenoseuecko2o oouye-
cmea,
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CroxxeHue nepemMertie-
HUW U CII0’KEHHUE CKOPO-
creil. PaBHOMEpHOE U
[PAaBHOYCKOPEHHOE Mpsi-
MOJIMHEHHOCIBIKCHHE.
[ padriku 3aBUCUMOCTH
KOOpPJIUHAT, CKOPOCTH,
YCKOpEHHUSI, TyTH U Tie-
[pEMeIeHUsI MaTepu-
QJILHOU TOYKU OT BpeEMe-
Hu. CBoOOIHOE
[ajcHHUE.

Y ckopeHre cBoOOTHOTO
[1aICHMS.

/[suoicenue mena,
OpoueHH020 noo ye-
l10M K 20pU30HMY..

3asucumocms Ko-
opouHam, cKopo-
cmu U yCcKOpeHus
lMamepuanoHot
mouku omepemeru
U ux epaguxu

Pewenue 3a0a4 no
meme «/[suoicenue
mena, 6pouweHH020
o0 yenom K eopu-
3OHmMY. »

3 "Henensa
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KpuBonuHeliHoe BUXe-
Hue. [[Brmkenne matepu-
QJIbHOW TOYKH I10
OKPY’KHOCTH C TIOCTOSIH-
HOM 110 MOJIYJIFOCKOPO-
CTBIO. YTJIOBas CKO-
[POCTB, TUHEWHAs CKO-
pocts. [lepuon u yacrora
oOparenus. Llentpo-
CTPEMUTEIBHOE YCKOpE-
HUC

JlaboparopHas pabora: JlaGoparopnas pado-
3y4ueHue HEpaBHOMEP- Ta
HOTO JIBUKEHHSI C IEJIBIO
OTIpe/icIICHUs] MTHOBCH-
HO
CKOPOCTH.
. [[enmpocmpemu-
menibHoe (HopMaTib-
Hoe), kacamenvhoe
(marneenyuanvHoe) u
nonHoe ycKopeHue
lMamepuanvHou
mouxu
Pewtenue 3aoau
/labopamopHas pa- JlaGoparopras pado-
boma: Uccnedosanue Ta
zasucumocmu nepu-
00a obpaweHus Ko-
HUYeCK020 MasmHU-
Ka om e2o napamem-
pos
4 Hemenst

Tlunamuka 7/104+
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[ [pUHIMIT OTHOCUTEIb-
Hoctu ["amunes. [lep-
BBII 3aKOH HproToHA.
HepuanbHbIe CUCTE-
MBI OTCUETA.

https://less

-aHAJIM3UPOBATH n

on.acade
my-
content.m
yschool.e
du.ru/03/0
U

OOBSACHATH MEXaHU4e-
CKHE TMPOIECChl U SIB-
IIeHUs, WCIOJIB3YS OC-
HOBHBIC MOJIOKEHUS U
BaKOHBI MEXaHUKH (OT-
HOCUTEJIbHOCTh MeXa-

Macca tena. Cuina.

[ [pyHIIMT cCynepno3u-
UK cuil. Bropoii 3akoH
HrbroToHa niis matepu-
anbHOM TOukH. Tperuit
3akoH HproToHa mist
MaTepUaIbHBIX TOUEK

HIUCCKOTO JIBHYKCHHS,
(bOpMyIIbI KUHEMATHKHU
[PABHOYCKOPEHHOTO

TBYDKCHUS, 3aKOHbI
[HproToHa, 3aKOH BCe-
MUPHOTO  TATOTCHHS,
3aKOHBI  COXpaHEHHUsI

Heunepyuanvhvie
cucmemvl omcyé-
ma (onpedenenue,
npumepwt). Bec
mena, ogudicyuje-
ocs ¢ yckopenuem

MMITYJIbCa U MEXaHUYe-
CKOM DSHeprum); Ipu
BTOM UCIIOJIb30BaTh
MaTeMaTHYeCKOE  BBI-
[pa)kKeHHE 3aKOHOB.
-IIPOBOJUTH UCCIIEN0-
BaHUE 3aBUCUMOCTH OJI-
HOM (pu3HUYEeCcKOil Beu-
[YUUHBI OT APYTOM C HC-
[10J1b30BAHUEMITPSIMBIX
M3MEPEHMI: P TOM
KOHCTPYMPOBaTh yCTa-
HOBKY, (PUKCHUPOBATh
[PE3YJIBTAThI MTOJIYYEH-
HOI1 3aBUCUMOCTH (U3U-
UEeCKUX BEJIUYUH 8 sude
epaghurkos ¢ yuémom ab-
CONIOMHBIX NOZPEUHO-
cmetl uzmepeHull, NenaTh
BBIBOJIBI 110 PE3YJIbTaTaM
picclie10Ba-
HIST;IPOBOJUTH KOCBEH-

-aHAIM3UPOBaTh U 00B-
SICHATH MEXaHHYECKUe Ipo-
[[ECChl U SIBJICHHUSI, UCIIOJb-
3Yysl OCHOBHBIE MTOJIOKEHUS U
3aKOHBI MEXaHUKU (OTHO-
CUTEIIBHOCTh MEXaHUYECKO-
ro JBIKEHUS, (HOPMYIIbI
KMHEMaTUKU  PaBHOYCKO-
[PEHHOTO JIBU)KEHUS, Npeod-
pazosanus  Ianunes  Ons
CKOpocmu U nepemeujeHus,
3akoHbl HploTOHA, npuHyun
omnocumenvnocmu  1anu-
1es, 3aKOH BCEMUPHOTO TS-
TOTEHUs, 3aKOHBI COXpaHe-
HUS AMITYJIbCA 1 MEXaHUYe-
CKOW DHEPTUH, C813b pabo-
Mol cuibl ¢ U3MeHeHUem
lMexanuyeckou 9Hepaul,
yciosus pasnogecuss meép-
0020 mena); MPU STOM HC-
MOJIb30BaTh ~ MaTreMaTHye-
CKOE BBIPAKEHHE 3aKOHOB,
yKa3vleams yciosus npume-
HuMocmu  Qusuyeckux 3a-
KOHOB: npeoopazosanull
[ ‘anunes, emopozo u mpe-
mveco 3axonoe Hviomomna,
3aKOHO8 CcoxpaneHus: um-
nyrbca U MeXamuueckou
bHepeuu, 3aKOHA 8CEMUPHO-
o msacomenusi;

- onucvieamv ¢husuue-
CcKue npoyeccvl U SA61EHUS,
UCNONL3YS BEIUYUHDBL: | UM-
nyibc mena U cucmemul

-Pemenne yueOHbIX
1 ITPAKTUKO-
OPHEHTHPOBAHHBIX
Ramad;

-YCTHBIH OIIPOC
-CaMOCTOSITEIbHAs
pabota
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HbIC H3MepeHus (pr3n-
UECKHUX BEJIMYMH; IIPU
HTOM BBIOMpATh ONTHU-
MaJIbHBIA METOAU3MEpE-
HI1s1, OLICHUBATH a0CO-
ITFOTHBIE M OTHOCUTENb-
HbIE TOTPELUTHOCTH TPS-
MBIX U KOCBEHHBIX U3-
MEpEHU;

-MCII0NIb30BaTh TEO-
[peThdecKkue 3HaHUA 110
(bu3uKe B IOBCEIHEB-
HOW >KM3HM a1 obec-
eueHus: 6€30MacHOCTH
pu  OOpalieHUuH  C
puOopaMu U TEXHU-
UECKMMM YCTpPOMCTBA-
MU, JUISI COXpaHEHHS
3I0pOBBST U COOMIOZIE-
HUS HOPM DKOJIOTHYe-
CKOrO TIOBEJEHUS B
OKPYXaroILEeH Cpee;

-IPUBOJUTH TIPUMeE-
PBI BKJIa/1a POCCUICKUX
1 3apyOexHbIX yué-
HbIX-(U3UKOB B pa3BU-
THe HayKH, B OOBsICHE-
HUE IPOLIECCOB OKPY-
PKAIOLIEr0 MHUpa, B pas-
BUTHE TEXHUKH U TEX-
HOJIOTHIA;

men, cuna, MOMEHm Cu-
161, NOMEHYUAIbHASL  dHep-
CUusl, KUHemu4eckas — dHep-
oust, Mexanuyeckas sHepeusl,
paboma  cunvl,  yeumpo-
cmpemumenvHoe  ycKope-
Hue, cuna msxcecmu, Cuid
ynpyeocmu, cuia mperus,
lMowHOCMb, dHepeus 63au-
lwooeticmeus mena ¢ 3em-
€1l 601U3U €€ NOBEePXHO-
cmu, SHepeus ynpyeou oe-
hopmayuu npyscumul.
-TIPOBOJIUTH ~ MCCJIEIOBA-
HHC 3aBHCHMOCTH OJHOM
(DU3UYECKON BEIMYHUHBI OT
Ipyroil ¢ HCIOJIb30BAHUEM
MPSIMBIX M3MEPEHUI: MpHU

DTOM KOHCTPYHUPOBAaTh
YCTaHOBKY,  (pUKCHpOBaTh
[pE3yJbTaThl  MOJY4YEHHOH

3aBUCUMOCTH  (DU3HUECKUX
BEIIUYUH 6 8UOe 2pAPUKO8 C
yuémom abCconOmMHbIX No-
epewinocmelt  U3MepeHull,
enaTh BBIBOJABI 110 PE3YIlb-
TaTam UCCIIeI0Ba-
HUS;IPOBOJUTH KOCBEHHBIC
M3MEPEHUS buznyecKux
BEJIMYMH; TPU TOM BBHIOU-
[paTh ONTHMAJIBHBIA METOJ
M3MEpEeHUs, OIICHUBATh a0-
COJIFOTHbIE W OTHOCHUTEIb-
HbIE MTOTPELTHOCTH MPSIMBIX
1 KOCBEHHBIX H3MEPECHUIA.

-Ucnonibzoednsv meopemu-
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ueckue 3HaAHUs OISl 00bsC-
HeHUs: OCHOBHLIX NPUHYUNOS
pabomvl  uzmepumenv mnvix
npubopos, MEXHUYECKUX
ycmpoticmé 1 mexHono2u-
UeCKUX NPOYeccos;

-aHaIU3UPOBAMs U OYeHU-
eambv nocireocmeust Ovimo-
60U U NPOU3BOOCHBEHHOU
OesimenbHOCMU  4ellogeKa,
CEA3AHHOU ¢ PU3ULECKUMU
npoyeccamu, ¢ no3uyull
bronocuueckoil H6ezonacto-
cmu, npedcmasienuil 0 pa-
YUOHATILHOM NPUPOOONOIb-
306anuUL, a makdice pazym-
oM ucnonvzoéanuu  0o-
CMudICeHull HayKu u mexHo-
nocuti 0 OanbHeluue2o
pazeumusi  uenoseueckoeo

oOwecmsa,
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Cratuka (1 u3 4)
Crnooicenue cun, npu-
1001CEHHbIX K MBED-
Oomy meny.

Cratuka (2 u3 4)
[/ [enmp msadcecmu
mena.

KonTponbHas paboTa

S Heaes

3aKOH BCEMUPHOI'O TS~

rorenns. Cria TSHKECTH.

[IepBast kocMu4eckas
CKOPOCTh

Cuita ynpyroctu. 3aKoH
['yka. Bec Tena.

DK6UBANEHMHOCD
eDasUMAYUOHHOLL U
LUHEePMHOU MACCHL.
3asucumocms ycro-
perus c60000H020
nadenus om 6vicomol
HAO NOBEPXHOCMbIO
nianemol u om 2eo-
epaguueckoll wupo-
mbl. /[eusicenue
HeOecHbIX men U ux
CIYMHUKOS. 3aKOHbL
Kennepa.

/[asnenue. [uopo-
cmamuueckoe daeJe-
Hue. Cuna Apxumeoa

Pewenue 3a0a4 o
meme «/Junamuxay

6 Heneas
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Tpenue. Buasl Tpenus
(MOKOS1, CKOJIbKECHHUSI,
kauenust). Cuiia Tpe-
Husi. Cyxoe TpeHue.
Cuiia TpeHUs CKOJIbXKe-
HUSl U CUJIa TPEHUS T10-
Kos1. Ko pumment
Tpenust. Cuina conpo-
TUBJICHUS [IPU JIBUKE-
HUU Tela

B YKHMJIKOCTH HJIU Ta3e.

[locTynarensHoe U
BpallaTeIbHOE JBUXKE-
HUEe a0COIIOTHO TBEP-
oro Tena.

MOMEHT CUJIbI OTHOCH-
TEJIbHO OCH BpalICHUSI.
[L1euo cuibl. YcmoBus
[paBHOBECHs TBEPIOTO
Tena.

(Cratuka 3 u3
4)Vemoiituusoe, ne-
ycmotiuugoe, 6e3-
paznuunoe pagro-
eecue. Jlabopa-
mopnas paboma:
/3 mepenue koagh-
puyuenma mpenus
1o genuuune yaio-
6020 KO3 Puyuen-
ma zasucumocmu

Fmp(N).

 Ipakmukym «H3me-
penue pasrooeti-
cmeyrowel cun npu
08uUdICeHUU OpYCKa no

a5




HAKIOHHOU NIIOCKO-
cmuy

[ Ipakmukym
«H3mepenue
pasrooeticmey-
foweti cun npu
O8udICeHuU Opyc-
Ka NOHAKIOHHOU
niockocmuy

7 Heaes

JlaboparopHast pabora
«HccnenoBanue ycio-
BHI1 paBHOBECHUs TBEP-
TOro Tea, UMEHOIIEro
0CH BPALLICHUS.

(Cratuka 4 u3 4)
JTaGopaTopnast pabo-
ra «/3yueHune
YCTONYMBOCTU TBEP-
IIOroTeNa, UMEIOIIETO

[JIOIIa/Ib OIIOPEI.»

JlaGoparopnas pado-
Ta

3aKoHbI cOXpaHeHus1 B Mexanuke 6/10
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MIMIybC MaTepUaIbHOU
TOYKH (TeJ1a), CACTEMBI
Ma- TepUAIbHBIX TOYEK.
IMITyIbC CHITBI U U3ME-
HEHHUE M-

myJbca Teja. 3aKOH Co-
XpaHEHUS UMITYJIbCA.
PeakTrB-HOE IBIYKEHUE

https://les
son.acade
my-
content.m
yschool.e
du.ru/03/
07

IMomenm umnynvca
lMamepuanbHou mou-
ku. [Ipeocmasnenue o
COXpaHeHUU MOMEH-
ma umMnyibca 6 yeH-
IMpanbHbIX NOJIAX.

[ [enmp macc. Teope-
Ma 0 08UdICeHUU YeH-
mpa macc.

Pewienue 3a0ay no
meme «3axomn coxpa-
Henus umMnyibeay

8 Hexenn

[PaGoTa cribl. MOIIHOCTE
CHIIBL.

Kunetnueckas sHep-
CUsi MaTEpUATIBHON
Touku. Teopema 00
M3MEHEHUU KMHETHYe-
CKOW SHEPTHH.

[Paboma cunvl Ha
lvaniom u Ha Koneu-
HOM nepemewyeHul.
I paghuueckoe npeo-
cmaeieHue pabomol

CUJIbL.

-Pemenne yueOHbIX
1 TPAKTUKO-
OPHEHTHPOBAHHBIX
Ramad;

-YCTHBIH OIIPOC
-CaMOCTOSITEIbHAs
pabota
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[ Ipakmukym «H3zme-
penue umnynosca me-
10 N0 MOPMO3HOMY
nymu. »

[/ Ipakmukym «H3zme-
penue umnynosca me-
10 N0 MOPMO3HOMY
nymu. »

0 Hegest

[loTeHuManbHas SHEP-
rus. [loTeHnmanbpHas
PHEPTHUs yIpyro nedop-
MHPOBAaHHOM MPY>KUHBI.
[loTeHmane- Has 3HEP-
rHs Tea BOJIU3M I10-
BepxHoCcTH 3emnu. [1o-
TCHIUAIBHBIC U HETIO-
TCHIMATLHBIC CHIIBL.
CBs13b pabOTHI HEMOTEH-
[[MAJTBHBIX CHJI C U3ME-
HEHUEM MEXaHH-4eCKOU
PHEPrUM CUCTEMBI TEJl

3aKOH COXpaHEHUs Me-
XaHUYECKON SHEPTHUH.
Yrpyrue u Heynpyrue
cTosnkHOBeHus. Jlabopa-
TOpHAsI

pabota «3yuenue abd-
COJTFOTHO HEYTPYTOTo
yJlapa CIOMOIIBIO IBYX
0JTMHAKOBBIX HUTSHBIX
MasiTHUKOB)»

-CaMOCTOSATENbHAs
pabota

- CAMOCTOSATEJIbHAS
pabota

-nabopatopHast pabo-
Ta

[ lomenyuanvras
bHepaus mena 6 00-
HOpOOHOM 2pasu-
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mayuonnom noie.
[ lomen- yuanvuas
bHepeus mena 6
CpasumayuoHHOM
nose 00HOpPOoOHO20
wapa (6Hympu ugHe
wapa). Bmopas
KocMmuueckas
ckopocmb. Tpemws
Kocmuueckas
cKopocmb.
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Ypasenenue beprynnu
0151 UOEAIbHOLL HCUO-
Kocmu Kax cieo-
cmeue 3aKoHa co-
xpanenus mexanuye-
CKOU SHepaulL.

labopamophas
paboma «Onpe-
Oenenue pabomuol
CUIbL MpenUs npu
OsudiceHuumena
10 HAKIOHHOU

njiockocmu. )

UlaGopaTopHas pabora

-naboparopHas pabo-
Ta

Hamuka 24/49

Tema: MousekyasipHasi GU3UKa U TePpMOJHU-

9/15+3 (mpakTUKyM)

(OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOpUU

https://les

-aHaJIM3UPOBAThb U

son.acade

0OBIACHITEH TEIJIOBBIE

my-
content.
myschool

[IpOIIECCHI U SABJICHUA,
MCTIOJIb3YSsl OCHOBHBIE
mooxxeHmsIMKT u 3a-

.edu.ru/0
3/07

KOHBI MOJIEKYJIIPHOU
(bU3UKN U TePMOINHA-

10 negean

MUK (CB${3B JaBJICHUS

(OCHOBHBIC TTOJI0KEHHS
MOJIEKYJISIPHO-
KHETUYECKOUTEOpUHU 1
X ONBITHOE 000CHOBA-
Hue. bpoyHOBCKOE
nBiokenue. uddysus.

X apakTep JBUKEHUS U
B3aMOJICHCTBUS YaCTHUII
BelecTBa. Mozenu cTpo-
CHIS Ta30B, JKUJIKOCTEH 1
TBEPABIX TEN U OOBSCHE-
HIE CBOMCTB BeIllECTBA Ha

M1€aJIbHOTO Ta3a co
CpeIHEel KHHETHYECKOM
DHEpPrUen TEIIOBOro
ITBI>KEHUS U KOHIICH-
TpaLKer ero MOJIEKYJI,
CBSI3b TEMIIEPATYPHI BE-
[1IECTBA CO CPEIHEN KU-
HETUYECKOW SHEPruen
TEIUIOBOTO JABHKEHUS
ero 4acTull, CBS3b JIaB-
IIEHUSL UIEAIBHOTO Ta3a
C KOHIIEHTpalueun mo-

54

-aHAJTU3UPOBATh U OOBACHATH
TEIJIOBbIE MPOLIECCHI U SIBJIE-
HUs1, UCII0JIb3Ysl OCHOBHBIE I10-
mokeHus MKT 1 3ak0HBI MO-
nexynsipHOi pu3ukM U TEpMO-
MMHAMUKH (CBSI3b JaBJIECHUS
M7CAJIBLHOTO ra3a co CpeIHen
KUHETHYECKON dHEPrueH Ter-
ITOBOTO JBMKEHMSI U KOHIICH-
Tpanuen ero MoJeKyJl, CBS3b
TeMIIepaTypbl BEIIECTBA CO
CpeIHE KNHETHYECKOM SHEPTU-
el TEIUIOBOTO JIBMKEHNUS €r0 Ya-
CTUII, CBS3b JIaBJICHUS HJI€alb-
HOT'O ra3a ¢ KOHIIEHTpauuen
MOJIEKYJ U €r0 TEMIIepaTypoil,
ypaBHeHHE MenneneeBa—
Kitaneiipona, nepBslii 3aKOH
TEpMOJMHAMUKH, 3aKOH CO-
XpaHEHUs] SHEPTUU B TEIIJIOBBIX

-Pemenue yueOHbIX
U TIPAKTHKO-
OPHEHTHPOBAHHBIX
Bamad;

-YCTHBIH OIIPOC
-CaMOCTOSITEIIbHAs
pabota
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OCHOBE DTHUX MOJIEJIEN.

leKys v ero Temmepa-
TYpOil, ypaBHEHUE
MenneneeBa— Kina-
reiipoHa, MepBbIi 3a-
KOH TEPMOJIMHAMUKH,
3AKOH COXPaHEHUS

Macca u pazmepsl MoJie-
Kyn. KonnuectBo Benie-
ctBa. [locTostHHas ABora-
ipo. TemnaoBoe paBHOBE-
cue. TemnepaTtypa u eé
n3mepenue. [kama
reMriepatyp Llenscus

PHEPTUU B TETLIOBBIX
[Iporeccax ); IpHu TOM
ICIIOJIL30BATH MaTeMa-
THYCCKOE BBIPAKECHUE
3aKOHOB.

-00BICHATh OCOOEHHO-
CTH TpOTeKaHus (u-

Pewienue za0au 3TYECKUX SIBJICHUU:
TEIUIOBOE  IBUIKCHHE
Pewenue sadau UaCTHUIl BEIIECTBA, TEII-
T0BOE paBHOBECHE,
Tabopamopras pa- OpPOYHOBCKOE  JIBHIKE-
HUe, U 3Usl, UCIIA-
boma: Hccneoosarue » Anysus,
peHUe, KWIeHHe W
npoyecca ycmanos-

1eH st Mensi08020
pasnosecus npu
meniooomene medc-
0y copsauell u Xo100-
Ol 600011

KOHJACHCallA, IJIaBJIC-
HUC W KpUCTAJUIM3a-
151, HaIlpaBJICHHOCTb
[TCIUIONICpEAaYH.
~IIPOBOANUTE UCCIICIO-
BaAHHC 3aBICUMOCTHU

11 Heneas

0JIHO (hM3UUYECKOI Be-

[Moieb neaJbHOTO Ta-
3a. OCHOBHOE ypaBHEHHE
MO-JIEKYJISIPHO-
KUHETHUUYECKON TEOpUH
MIeaJIbHOTO rasa.

ITMYMHBI OT IPYTOM C
VICII0JIb30BaHUEMITPSI-
MBIX U3MEPEHUN: TTPU
PTOM KOHCTPYHPOBAaTh
CTaHOBKY, (hUKCHpo-

AGcoutoTHas TeMnepa-
Typa Kak Mepa cpeHen
KMHE-TUYECKOU DHEPIUU
TEIJIOBOTO IBHKEHUS

BaTh PE3yJIbTAThI MOJTY-
UEeHHOM 3aBUCHMOCTH

(bU3UYECKUX BEITUYHH ,
1e1aTh BEIBOJIBI 11O pe-

55

[poleccax); Ipu 3TOM HUCIOJIb-
30BaTh MAaTEMAaTHYECKOE BEI-
[paXXEHUE 3aKOHOB, YKA3bI8AMb
yCI08USL NPUMEHUMOCUYPAG-
nenus Menoeneesa—
(Knaneupona,

-OnuCvLIBams QuzuyecKue npo-
Yeccol U A6NEHUs, UCNONIb3Y5
GEIUYUHDL: Oaslienue; Koaude-
CcmMeo meniomul, AOCONIOMHAS
memnepamypa mena.

--IIPOBOJIUTH UCCIIEIOBAHUE
3aBUCHUMOCTH OJIHOH (hu3uye-
CKO BEJIMYUHBI OT APYTOi €
MCII0JIb30BaHUEMITPSIMBIX H3-
MEpPEHUI: ITPU ITOM KOHCTPYH-
[pOBaTh YCTaHOBKY, (GUKCHUPO-
BaTh PE3yJIbTaThl OJY4YEHHOU
3aBUCHUMOCTH (PU3UYECKUX Be-
ITUYUH 6 gude epaguxos ¢
yuémom abconommsix no-
epewnocmell uzmepeHu, ne-
TaTh BBIBOBI 10 PE3YJIbTATAM
MICCIIETOBAHMSI;IIPOBOIUTE
KOCBEHHBIE U3MepeHus (HU3H-
YECKUX BEITUYWH; TIPH 3TOM
BEIOMPATH ONITUMATBHBIN Me-
TOIM3MEpEHHUs, OLICHUBATh a0-
COJIFOTHBIE 1 OTHOCUTENIbHbBIE
[MOTPEUTHOCTH MPSMBIX U KOC-
BEHHBIX U3MEPEHUM.

-npoeodumb onvlnvl NO NpPo-

-CaMOCTOSITEIbHAS
[pabota
-nmabopaTopHas pabo-
Ta




4acTHIL
rasa. [lIxana remneparyp
KenbBuHa.

ByJbTaTaM UCCIlIe0Ba-
H s ; TIPOBOJIUTH KOC-
BEHHBIC U3MEpeHUs (Hu-

(Mooenv uoeans-
Hoco caza 6 MKT:
uacmuybsl 2a3a
osudICymces xao-
muyecku u Hee3a-
UMOOelCMBYIOMm
Opye ¢ Opy2om

BUYECKUX BEJIMYMH; IIPU
HTOM BBIOMpATh ONTHU-
MaJIbHBII METOIH3ME-
[PEHMUs, OLICHUBATh a0-
COJIFOTHBIE M OTHOCH-
TeJIbHBIE TOTPELITHOCTH
MPSIMBIX 1 KOCBEHHBIX

Ces13b abcontomHo
memnepamypolr mep-
MoOuHaMUYECKOU
cucmemul co cpeonell
KuHemuueckou sHep-
uell nocmynameib-
HO20 mennoeo2o
OsuoIcenus eé ua-

cmuy

M3MEPEHUM.

6epKe NpedsodHCeHHOU 2unome-
361 NIAHUPOBAMb IKCHEPU-
lMenm, cobupamvxkcnepumen-
MmanbHy0 YCMAanosKy, anaiu-
3uposame nonyyennvle pe-

3y 16mamsl u 0enams 61800 O
cmamyce npeoyloAHCEeHHOU 2U-
nomeswl
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Pewenue 3a0ay
no meme «Oc-
Ho6HOE ypasHe-
Hue MOneKyap-
Ho-
KuUHemu4eckou
meopuu»

-coOII0IaTh MIpaBUIIa
Oe3omacHoro  Tpyzaa
[Py TPOBEICHUM MHC-
CIICIOBAaHUH B paMKax
y4eOHOTrO  JKCIIepH-
MEHTA, NPAKMUKyma u
yaeOHO-

12 Heneas

1CCIIENOBATEILCKOM U

["a30BbI€ 3aKOHBI.
'YpaBHeHue Menpene-
eBa—Kanelipona.
3akon /lambToHA

[POEKTHOW  JI€STENb-
HOCTH C MCIIOJIb30Ba-
HUEM U3MEPUTEIbHBIX
yCTpOiicTB U nabopa-
TOpHOTO 000pYyHOBa-

I130mponeccel B ue-
QJIbHOM I'a3e ¢ IOCTO-
STHHBIM KOJINYECTBOM
BEIIeCTBA

HU,

-peuars pacy€THbIe
3a7a4d C SBHO 3aJaH-
HOM (hu3HUecKol Mo-

[/ Ipakmuxym «H3yue-
Hue uzomepmuyecKo-
o npoyecca (pexo-
MeH008AHO UCNOIb-
zosanue yugposoii
lnabopamopuu). »

TeNTbI0: Ha OCHOBAHHUM
AHaATM3a yCIOBHS
00OCHOBBIBAaTh BBIOOP
(br3HYecKol MoJeNH,
oTBeuaroleii  Tpedo-
BaHUSM 3aJa4d, TPHU-

[/ Ipakmuxym «HU3yue-
Hue uzomepmuyecKo-
o npoyecca (pexo-
MeHO06aHO UCNONIL30
sanue yugposoii aa-
bopamopuu).»

MEHSATH (bopMyIbL,
3aKOHBI, 3aKOHOMEp-
HOCTH TP HCIIOJIb-
30BaHUM MaTeMaTuye-
CKUX METOJIOB pellle-
HUs 3a/1a4, IPOBOJIUTH

Pewieniue 3a0ay no
meme «l azoevie 3a-
KOHBLY

paC‘-IéTBI Ha OCHOBa-
HITH HMCIOIIHUXCA
JIAHHBIX, aHaJIU3UupoO-

13 Hemens

BaThb pe3yJbTaThl U
KOpPpEeKTUpPOBaTh Me-

['paduueckoe npen-
CTaBJICHUE U30IIPO-
[IECCOB: H30TEPMa,

TOJbI PELICHUS C yUE-
TOM IIOJIy4YE€HHBIX pe-

BYJIbTATOB;

Y/

-coOyoaTe mpaBuia  0e3-
OIIACHOTO TpyJa MpH IpOBe-
[TeHUHM HCCIEOBaHUN B pam-
KaxX y4eOHOIro KCHEepHUMEHTa,
npakmukyma A y4eOHoO-
MICCIIEJIOBATENILCKOM U MpO-
EKTHOM JEATEIbHOCTH C HC-
[TOJIb30BAHUEM U3MEPUTEIIb-
HBIX YCTPOWCTB M JabopaTop-
HOTO 00OPYIOBaHMUS;

-pemiath pacuéTHbIC 3a7aun
C SIBHO 3aJaHHOW U HesA8HO
zadannou pu3nIecKon moje-
[1b10: HA OCHOBAaHWMW aHajM3a
YCIIOBUSI OOOCHOBBLIBATh BBI-
0op (hu3MYecKO Momeu, OT-
Beyaroliel TpeOOBaHUSIM 3a-
a4y, TPUMEHSATH (HOPMYIIEI,
3aKOHBI, 3aKOHOMEPHOCTH U
nocmynamol Qusuueckux
meopuil TIPU WMCTIOTH30BAaHUHU
MaTeMaTHIEeCKHIX METOJIOB
pelieHuss 3a7ad, MPOBOJIUTH
pacuéThl Ha OCHOBAHUU HMeE-
FOIUXCS TAHHBIX, aHATU3UPO-
BaTh PE3yabTaThl U KOPPEKTHU-
POBAaTh METONBI  PEIEHUs C
YIETOM TTOJIYYCHHBIX Pe3yiib-
TaTOB;

-penaTh KauyecTBEHHBIC 3a-
nadu, mpeodyowue npumeHe-
HUs 3HAHULL U3 PA3HbIX pa3de-
7106 WKONbHO20 Kypca pusu-
KU, a makdxce uUHmMezpayuu
SHAHULL U3 OpYeUX Npeomemos
ecmecmeeHHO-HAYUHO20 YUK-

1a. BBICTpanBaTh JIOTHYCCKYHO

-CaMOCTOSITEIIbHAS
pabota

-CaMOCTOATCIIbHA
pabota




n30x0pa, n3obapa.

-p€liaTb Ka4YCCTBCH-

UlaGopaTopHnast pabora:
OnpeneneHne Macchl

BO3/1yXaB KJIACCHOW KOM-
HaTe Ha OCHOBE U3Mepe-

HUH 00bEMa KOMHATEI,

JTABJICHUS 1 TEMIIECPATYPhI

BO3/1yXa B HEH.

UlaGoparopnas pabo-
ra «M3ydyeHue uzo-
OapHOTO MpoIIeccay

HBIC 3a]]a4YM, BEICTPAH-
BaThb JIOTHYECKYIO Iie-
MOYKY pacCy>KAEeHUH ¢
OIIOPOM HA U3yYEHHBIE
3aKOHBI, 3aKOHOMEp-
HOCTH U (U3NYECKUE
SIBIICHMS,

Pewenue 3a0ay no
meme «HM3zonpoyeccol
6 UOeaIbHOM 2a3e ¢
10CMOSIHHBIM KOU-
uecmeom eeuecmad.
I paghuueckoe npeo-
cmaenenue uzonpo-
yeccos: uzomepma,
Lz0x0pa, uz00apay

-HCIOJIB30BATh TEO-
PETHYSCKHE  3HAHUS
no ¢u3uke B MOBCe-
THEBHOW KM3HU IS
oOecIieyeHus 0e3-
OIIACHOCTH TpHU 00-
paiieHuu ¢ mpubopa-
MH M TEXHUYECKUMU
yCTpOMCTBAMH, ISt

[Pewenue 3a0au no
meme «Hzonpoyeccol
6 UoeabHOM 2aze ¢
nOCMOSIHHBIM KOJIU-
uecmeom ewecmed.
I pagpuueckoe
npeocmasneHue
L30npoYeccos:
L30mepMa, u3oxopa,
1300apay

COXpaHEHHUs 370POBbSI
1 COOJIOJIEHUS HOPM
HKOJIOTMYECKOTO  T10-
BEJCHUS B OKpYXkaro-
[en cpene;
-IIPUBOJAUTH MpPUME-
pPbl BKJaJa POCCHUM-
CKUX M 3apyOexHBbIX
yUE€HBIX-(DU3UKOB B
pa3BUTHE HAyKH, B

Obo6warowutl ypox
no meme «OcHoBbI
1 101eKYIAPHO-
KuHemu4eckou meo-
puuy

O0O0BSICHEHHE TIPOIIEC-
COB  OKPYIKAroIlero
MHpa, B  Pa3BHTHE
TEXHUKA W TEXHOJIO-
THI;

2

KonTponpHas pabota

LENOYKY  PacCCyKICHHH C
OTIOPO# Ha M3Yy4YEHHBIE 3aKO-
HbI, 3aKOHOMEPHOCTH U (HU3H-
YECKHUE SBJICHUS,
-UCNONIL308AMb Meopemuye-
CcKue 3HAHUA OJ151 00bACHEeHUS.
OCHOBHBIX NPUHYUNOB PAOOMbL
U3MEPUMeENbHbIX NPUOOPOS,
mexHuyeckux ycmpoucms u
mexHo0cUYecKUx npoyeccos;

-aQHAIU3UPOBAMb U OYEHU-
8amvb NoCie0cmeus. ObIMosol
U  npouzsBOOCMEEeHHOU  Oesi-
MeNbHOCMU  YeNoeeKd, C6s-
3aHHOU ¢ PU3ULECKUMU NPO-
yeccamu, ¢ NO3UYULL IKOJIOU-
yeckoll OezonacHocmu, npeo-
cmaenenuti 0 payuoHAILHOM
npUpPOOONONIL306aAHUU, a
makoice pasyMHOM UCNONb30-
BAHUU OOCMUNCEHUN HAYKU U
mexHono2ull 0isi OdibHellule-
20 pazsumus 4en08eyecKoco
obwecmaa,

-nmaboparopHas pa-
OoTa

-CaMOCTOSITEITbHAS
pabota

-KOHTpOJIbHAs pado-

ra

58




OcHoBbI TepmoanHamuku 10/20

BHyTpeHHss1 SHeprus
OJIHOATOMHOTO HJIE-
QJIbHOIOrasa.

3a0anue enewnux
ycrnosuti ons T/ cu-
cmemvl. Bnewnue u
6HYmMpeHHUue napa-
lwempuol. I[lapamempoi
T/ cucmembl kKak
CpeOHuUe 3HaueHUs]
GEUYUH, ONUCHIBAIO-
wux eé cocmosiHue Ha
MUKDOCKORUYECKOM
yposHe.

menvHas GNANCHOCMb 6030)-
xa, KII/] uoeanvnoco meno-
6020 Osucamensi.

-npPoBOOUMb ONBIMbL NO NPO-
BepKe NPediodCeHHOl 2unome-
361 NIAHUPOBAMb IKCNEPU-
wenm, cooupamvaxcnepumen-
manbHY0 YCMAHOBKY, AHAIU3U-
posamv noyuennvie pesyiv-
mamul u desiamou 661600 0 cma-
myce npednodicenHoll cunome-
361

-UCNONIL306AMb Meopemuye-
CcKUe 3HAHUA OJ151 00bACHEHUS.
OCHOBHBIX NPUHYUNOG PAOOMIbL
UzMepumenbHvlx npubopos,
mexHuyueckux ycmpoucmes u

IMEXHO102UYEeCKUX npoyueccos

14 nenens

TepMmoauHaMuyecKast https://les -onucvisamev  Quszuyeckue | -Penienne yueOHBIX
crctema. BHyTpeHHs s son.acade npoyeccyl u s6IeHUsL, UCNONb- |A TIPAKTUKO-
BHEPTrUATEPMOIUHAMU- my- By eenudunvl:  paboma 6 |OPUCHTHPOBAHHBIX
[UECKOM CUCTEMBI U CIIO- content.m mepmoounamuke, — 6Hympen- [3anad,

coObI e€ nu3menenwus. Ko- yschool.e Has oHepeus udeanbHo2o 00- | -YCTHBIH OIpoC
UIINYCCTBO TCILIOTHI U pa- du.ru/03/ Hoamomnozo eaza, paboma |-CAaMOCTOSTCIbHASA
poTa. 07 udeanvno2o easa, omuocu- [pabora

59
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[Hynesoe nauano
mepMoOUHAMUKUL.
Camonpoussonvhas
benaxcayus T/[ cu-
CmeMblK Menio8omy
pasrosecuio.

IVMoodenb uoeanvro2o
aza 6 mepmoouHa-
ke — cucmema
ypasHenuil: ypasHe-
HueMenoeneesa—
[Knanetipona u 6vi-
pasicenue ons eHym-
pennetl snepeuu.
Venosus npumenu-
lMocmu smotl Mooe-
iU HU3KASA KOHYeH-
mpayus wacmuy, 6vl-
coxue memne-pamy-
bl

15 Hemens

Buasl Teronepenaun:

TETJIONPOBOIHOCTD, KOH-

BEKIMs1, U3TyYEHUE.

Y nenpHAs TenI0éMKOCTh

BerrecTsa. KommuecTso

TETJIOTHI TIPH TETUIONE-
eaue.

[Tonsitue 06 aguadar-
HOM Ipouecce. IlepBalii
3AKOHTCPMOANHAMHUKN

[Keazucmamuuecxue u
HecmamuuecKkue npo-
yeccol.

Dnemenmaphas
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paboma 6 mepmo-
Ounamuxke. Bvruuc-
nenue pabomul no
epagurynpoyecca
na pV-ouacpavme

Yoenvuas u monapnas
menioémKocmu ge-
wecmea. YpaeHnenue
Mauepa

Yoenvnas mennoma
ceopanus monausa.
Pacuém xoauvecmaeda
menjiomsi npumenio-
nepeoaue

16 Henean

[IprmMeHeHue nepBoro

n3onpoieccam. [ pa-
(uueckas UHTEpIIpe-
raiusi paboThI Tasa.

3aKOHA TCPMOJHWMHAMUKHU K

BTopoii 3ak0H Tep-
MoguHaMuKu. HeoO-
PaTHUMOCTBITPOIIEC-
COB B IPUPOJIC.

Peuierie 3a0a4 no
meme «IIpumenenue
nepeoco 3axona
mepmMoOuUHaMuKU K
uz0onpoyeccamy

[Konuuecmeo menio-
mol u paboma Kax
lvepbl uzmenenus
GHYymMpeHHell FHepeul

T/ cucmemul
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[Bmopoti 3aKkoH mep-
MoOuHaMuKy 05
HepasHOBeCHbIX NPO-
1ecco8: He8O3MONCHO
nepeoams meniomy
om 60.1ee X0100H020
mena k bonee Hacpe-
momy 6e3 komnenca-
yuu (Knaysuyc).

17 uenean

TernaoBbIe MAITUHEI.

[ [pyHIMIIBI 1EUCTBUS
reruioBbIxMatuH. [pe-
00pa3oBaHMs YPHEPTUU B
TCIIOBLIX Ma- IIMHAX.

[ {nxn Kapro n eroKII/I.

KII/] TenioBoi MalluHbI.
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JKoJIorHYecKue mpooie-
MBI TEIUIOPHEPTeTUKH.
JlaboparopHast pabora
«3mepenue yuenbHoOi
TEII0-EMKOCTI)

UlaGopaTopHas pabo-
ra: ViccnenoBanue
[Ipolecca OCTHIBAHUS
BEILlECTBA.

-mabopaTopHas pa-
0oTa

Y nenbHas TemioTa na-
pooOpa3oBaHus. 3aBHU-
CUMOCTBbTEMIIEPATYPHI
KUIICHUS OT JABJICHHUS.

/Ipakmuxym «. -CaMOCTOSTEIbHS
Hccneoosanue paboTa
aouabamnozo
npoyecca»
[/ Ipakxmuxym « -CaMOCTOSATEIbHAs
Hccnedosanue pabota
aouabammuozco
npoyecca»
Obodwarowutl ypox
no meme « Ochosbl
mepmoouHamMuxuy
ArperaTHbie COCTOSIHUSI BemiecTBa. @a3oBbie
nepexoan! 5/14
[TapooOpazoBanue u -Pemenue
KoHAeHcanus. Mcnape- [y4eOHBIX U
HUE U KU-TieHne. AOco- [IPaKTHUKO-
ITIOTHAS! ¥ OTHOCUTEb- OpUEHTHUPOBAHHBIX
Hasl BJIAKHOCTH BO3JIyXa. Baay;
Haceiennsiit nap -YCTHBIN OIIPOC
-CaMOCTOSTEITbHAS
abota

18 Hemens

HaCblweHHble u He-
HACblLUWEHHbLE napbl.
|Kauecmeennas 3a6u-
CUMOCb NJIOMHOCMU
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U 0a6IeHUs HACDL-
WeHHO20 napa om
memnepamypul, ux
He3a6UCUMOCb OM
00 bhéma nacvluyenHo-
o napa.
3asucumocmo
memnepamypol
Kunenus om 0asneHus
6 orcuoKoCcmi.

Peuenue 3a0a4 no
meme «Abconomuas
1 OMHOCUMEIbHAS
GILANCHOCHIbY

/labopamopHas pa-
ooma «H3yuenue
CBOUICTNG HACLIUYEH-
HbLX Napos. »

TBEpnoe Teno. Kpu-
CTaJNIMYeCKHe U aMmopd-
HbIE Tena. AHU30TPOIIHS
CBOWCTB KPUCTAJLIOB.
PKunkue kpu- cTamibl.
CoBpeMeHHbIE
MaTepHalIbl.

[ [naBneHue U Kpucrai-
m3anus. Y aenabHas Tel-
ToTarIaBIeHuUs.
CyOaumarnusi.

'Y paBHEHHE TEIJIOBOTO
ObasiaHca.

19 Henens

/[echopmayuu meép-
0020 mena. Pacms-
bicenue u cocamiue.

-1abopaTopHasi pa-
0ora
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Cogue. Mooynw FOu-
ea.Ilpeden ynpyeux
Oechopmayuil.

Tennosoe pacuiupe-
Hue oicuokocmeni u
mecpovix mei, 00b-
EMHOe U TuHelinoe
pacuwupenue.
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AHeapMOHUZM mMenio-
suIX KoNleOanull ya-
cmuy eeujecmea Kax
npuuUHa Menioo2o
pacuupenus men (Ha
Kauecmeennom

yposne).

Ulaboparopast pabora
«3mepeHne oTHOCH-
TEJIbHOMBIIAXKHOCTH
BO3/1yXa.»

TaGopaTopas pabora
«3MepeHne MOmyIist
tOnra»

O600maromuit YpoK 1mo
TeMe «ArperaTHble co-
CTOSAHUA BCIICCTBA»

/ Ipeobpaszosa-
Hue snepauu 6
hazosvix nepe-
xooax.
Ypasnenue
mensio602o
bananca.

/ loeepxnocmmoe
Hamsocenue. Koag-
duyuenm nogepx-
HOCMHO20 Hamsice-
Hus. Ka-nunnspuule
s161eHU.

/[asnenue noo uc-
KPUBIEHHOU NOBEPX-
HOCMbIO JHCUOKOCU.

Dopmyna Jlannaca.

-mabopaTtopHas pa-
O0oTa

Tema: DiaexTpogunamuka 22/54

JaexkTpocraTuka 10/ DinexTpuyeckoe noJie 24

20 Hexeas
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DJIEKTpU3aLUs TE.
DJICKTPUUYECKUM 3apsi.
/[Ba BUa sekTpuye-
CKMX 3apsnoB. [IpoBon-
HUKH, U~ JJIEKTPUKU U
[TOJIyIPOBOJHUKH. 3a-
KOH COXpPaHEHUS dJIEK-
TPUYECKOTO0 3apsija.
B3anmonencreue 3apsi-
noB.3akoH KyioHa.
ToueuHblii
IIEKTPUYECKUI 3aps .

https://les |-ananu3upoBaTh u
son.acade [0OBICHATE

(omuceI-
BATb) JJIEKTPUUECKHUE
SIBJICHUSI,  WCIIOJIb3YS

tent.mySC [OCHOBHBIC ITOJIOKCHUSA
hool.edu.rju 3akoHBI 3IIEKTPOIH-

HaMUKH (3aKOH COXpa-
HEHUS DJIEKTPUUECKOTO
Bapsina, 3akoH Kymnona,
, a TaKKe IMPAKTUYCCKU
Ba)KHBIE  COOTHOIIIE-
HUs: 3aKOHBI OMa 1t

(DIIEKTPUYECKOE TOJIE.
Hanpsk€HHOCTB 2IIeK-
Tpu4ecKoro nois. [Ipun-
LIMII CYTIEPIIO3ULIMH JJIEK-
TpUYeCKUXIoe. JInnun
HaNPsKEHHOCTH DIIEK-
TPUYECKOTO MOJIA.

ydacTKa Lenu U Ui
3AMKHYTOM  DJIEKTpHU-
UECKOM LIENHU, 3aKOH
xoyns—IJlenua.

-00BICHATE OCOOEH-
HOCTU MpPOTEKaHUs Pu-

21 Heneas

BUYCCKHUX SABJIC-

/lone moueunoeo 3a-
psioa. Ilone pasro-
lMepHo 3apsdceHHoll
cpepul. Ilone pasro-
MepHO 3apsAiceHH020
no 06véMmy wapa

HU: QJICKTpU3alU TCII.

--IIPOBOJMTH HCCIIEN0-
BAHME 3aBUCUMOCTH OJI-
HOW (hu3HMYecKOl Beu-
YUHBI OT JIPYroMl ¢ HC-
[TOJIB30BAHUEM TIPSIMBIX

/lonie pasHomepto
zapsoicennol becko-
HeuHoll niockocmu

M3MEPEHUI: TpPU 3ITOM
KOHCTPYMpPOBaTh  yCTa-
HOBKY, ¢bukcupoBarb

Pewieniue 3a0ay

[pE3yJIbTAaThl  MOJYYEH-
HOIl 3aBUCHMOCTH (PH-

PaGoTa cun snekTpocTa-
Tudeckoro nois. [loren-
uai.PasHocThb
I[IOTCHIM1AJIOB

BUYCCKUX BCIWYHH, OC-
UIaTb BBIBOJBI II0 PEC-
ByJIbTaTaM  HUCCJICA0BaAA

-aHATTU3UPOBATH M OOBSICHSITH
(OTIMCHIBATE) DJICKTPHUYECKUE
SIBJICHUS, MCIOJB3Yysl OCHOB-
HBIC TI0JIOXKCHHUS M 3aKOHBI
PIIEKTPOIMHAMUKHI (3akoH
COXPAHEHHUS SJIEKTPUUYECKOTO
Bapsiga, 3akoH Kyiona, no-
meH- YUaIbHOCMb I1eKMpo-
cmamuuecko2o nonsd, NpUuH-
yun cynepnosuyuu d1eKmpu-
uecKux noJet, npu 3MoM yKa-
3616051 YCN0BUS NPUMEHUMO-
cmu 3axona Kynouna, a Takxe
MPAKTUYECKH BaXKHBIE COOT-
HOILLIEHUS: 3aKOHBI Oma Jyis
yqacTKa Ieny U I 3aMKHY-
TOW DJIEKTPUYECKOW IIENH,
3aKOH Jxoyns—IJlenua,
npasunra Kupxeogha, 3axoHwvl
Dapaoest 015 INeKMPOIU3QA);

--onucvieams  usuyeckue
npoyeccol U A6IEHUA, UC-
1nob3YsL  GENUYUHBL:  DJIeK-
mpuueckoe  noie, Hamps-
DICCHHOCMb  2JIeKMPULECKO20
1015, HANPANCEHHOCMb NOJIA
moueunoco 3apsoa unu 3a-
pAdICEHH020 wapa 6 eaKyyme
U 8 OudNeKmpuKe, NOMeHYuU-
an  21eKmpocmamuiecKo2o
nons, pasHocms nomeHyua-
108, 31EKMPOOBUNCYUYAsL CU-
ia, cuna moka, Hanpsxcenue,
MOWHOCMb MOKA, 31eKmpu-
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-Pemenne yueOHBIX
1 IPaKTHKO-
OpPHEHTHPOBAHHBIX
Banad;

-YCTHBIH OIIpOC
-CaMOCTOSITEIbHAS
pabota
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[ [pOBOIHHMKHY U JUAIEK-
TPUKU B DJICKTPOCTATH-
qe-CKOM MOJIe.
/{vsnekTpudeckast
[MPOHULIAEMOCTb.

HYS;[IPOBOIUTH KOC-
BEHHBIC U3MEpeHUs (-
BUYECKUX BEIMYWH; TIPH
PTOM BBIOMpATh OITH-
MaJbHBEIM METOJ HU3Me-
[PEHUS, OIICHUBATH a0CO-
ITFOTHBIE Y OTHOCHTENb-
HbIC TTOTPEIIHOCTH TIPsi-
MBIX M KOCBEHHBIX H3-
MEpEHUM.

-coOJito1aTh  MpaBuia
0e30MmacHoro  Tpyaa
[py TPOBEACHUU WC-
CIICIOBAHMI B paMKax
y4eOHOTO 3KCIT pUMEH-
Ta u yueOHO-
MCCIIeIOBAaTENIbCKON 1
[IPOEKTHOM  JeATeNb-
HOCTU C HCIOJIb30Ba-
HUEM H3MEPHUTEIbHBIX
YCTPOWCTB W Jlabopa-
TOpHOTO  000pyI0Ba-
HIST,

-pematb  pacyETHbBIE
3ajlau C SBHO 3aJIaH-
HOW u Hes6HO 3a0aH-
Hoti pu3udeckor Mo-
[IeNbl0: Ha OCHOBAHHMHU
aHaM3a YCIIOBUS
00OCHOBBIBATh BBIOOP
(duznueckoil Mozenwu,
OTBEHaroIen  Tpebo-
BaHUSM 3aj7ayd, TMPH-
MEHATH (HOpMYJIBI, 3a-

yeckass EMKOCmb NI0CKO20
KOHOeHcamopa, — conpomue-
leHue yyacmka yenu ¢ no-
C1e008aMelbHbIM U napa-
1e1bHbIM COeOUHEHUEM pe3u-
cmopos, oHepeus dleKmpu-
yecKo20 NoJisl KOHOEeHCamo-

pa;

-00BSACHATL  OCOOEHHOCTH
NpOTeKaHUs (PU3UYECKHUX SIB-
ITeHMIA: 9K8UNOMEHYUATb-
HOCMb  nosepxHocmu  3apsi-
DICEHHO20 NPOBOOHUKA,

-IPOBOJIUTH  UCCIICZIOBAHUE
3aBHCUMOCTH OJTHOM (pr3mue-
CKOM BEJIMYMHBI OT JIPYroil c
MICTIOJIB30BAHUEM  IPSMBIX
M3MEpEeHUil: pu 3TOM KOH-
CTpYHPOBATh YCTaHOBKY,
(uKCUpOBaTH  PE3yIBTATHI
MOJYyYeHHOM  3aBUCHUMOCTH
(bU3MUECKUX BEIUYUH 8 8ude
epaguxos ¢ yuémom abco-
IIOMHBIX nozpewHocmert u3-
lMepeHuti, 1e1aTh BBIBOABI 110
[pe3yabTaTamMm UCcle10Ba-
HUs;TIPOBOJUTh  KOCBEHHBIE
3MepeHus: (U3UYECKuX Be-
ITMYWH; TP 3TOM BBIOMPATH
ONTHUMAJILHBEII METON H3ME-
[PEHMS, OIIEHMBATh a0CONIOT-
HbIE W OTHOCHTEJBHBIE TIO-
[PEIIHOCTU TPSIMBIX M KOC-
BEHHBIX U3MEPEHUM.




KOHBI, 3aKOHOMEPHO-
CTU IIPU HCIIOJIb30BA-
HHUHW MaTCMaTU4YCCKUX
METOIOB PEIICHUs 3a-
a4, IIPOBOJUTHL pac-
4ETBl HA OCHOBAHUU
MMEIOIIUXCA OaHHBIX,
AHAIU3UPOBAThH pe-
3yJIbTaTbl U KOPPEKTHU-
[pOBAaTh MCTOJBI PECIIIC-
HUSL C YYETOM IIOJNY-
YUCHHBIX PE3YJIbTATOB;

-pelmiatb  KadyeCTBEH-
HbIC 33[1a4M, BBICTpAH-
BaTb JIOTMYECKYIO IIE-
[T0YKY PACCyKICHUHU C
OIIOPO Ha U3Y4YCHHbIE
3aKOHBI, 3aKOHOMED-
HOCTH M (U3HYECKUE
SIBJICHUS;

-HCIIONIb30BaTh TEO-
[pETHYECKHUE 3HAHUS 110
(hu3uKe B TOBCEIHEB-
HOM >kM3HM a5 o0ec-
eyeHust  0e30macHo-
CTH TIpU OOpaIeHUH C
MpudopaMu W TEXHU-
UECKUMHU YCTPOMCTBa-
MU, IS COXpaHEHUS
3I0pOBbsI U COOJIIO/IE-
HUsT HOPM DJKOJIOTM4e-
CKOTO TIOBEJCHHUS B
OKpY>Karolleu cperne;
-IPUBOJIUTH TpUMe-
[Pl BKJIaJa pPOCCUM-

-npo8ooOUMs ONbIMsl NO NPO-
6epKe NPeoslOHCEHHOU 2Uno-
mesvl: naanuposamv Kche-
pumenm, cobupams sxcnepu-
MeHMAbHYIO VCMAHOBKY,
AHATU3UPOBAML  NOTYYEHHbLE
pesynvmamovl u Oenramo 6bi-
600 0 cmamyce npeonodiceH-
HOU cunomesoi.

-co0mo1aTh TpaBmia 0e3-
aCHOTO TpyJAa IpU TpoBere-
[1 KCCIICIOBAaHUH B paMKax
€OHOro 3KCIl pUMEHTA, NPaK-
IKyMa u y4eOHO-
CIICZIOBATEIILCKOM M TIPOCKT-
1 IeATEIBHOCTU C HUCIIONIb30-
HUEM U3MEPUTEITbHBIX
TPOMCTB U JaOOPATOPHOTO
OpYyJOBaHUS;

-pemaTh pacuéTHbIE 3aja-
UM C SIBHO 33J]aHHOM U HesA8HO
3a0annou  (PuU3nUecKor Mo-
NIeJIbl0: Ha OCHOBAaHUHU aHa-
T13a ycIoBUSL 00OCHOBBIBATh
BHIOOP (QHU3MUYECKO MOenH,
oTBevarouleil  TpeGoBaHUIM
3ajaun, MPUMEHATh (GopMy-
ITbI, 3aKOHBI, 3aKOHOMEPHO-
CTH u nocmynamvl Qusuie-
CKUX meoputi P UCIOIb30-
BaHUM MaTEeMaTHYeCKHX Me-
TO/JOB pElIeHMs 3ajad, Mpo-
BOJUTH PAacy€Thl Ha OCHOBA-
HUM UMEIOIIUXCS  JTaHHBIX,

QHAJIM3UPOBATH PE3YIbTATHl U




CKUX U 3apyOeKHBIX
yu4€HBIX-(PU3HKOB B
pa3BUTHE HAyKH, B
00BsSICHEHHE  TIPOIIEC-
COB OKPY’KaIoLIero
Mupa, B pa3BUTHE TEX-
HUKJ M TEXHOJIOTHIA;

KOpPEKTUPOBATH METO/IbI
[pEIICHUS C YYETOM IOTYYEH-
HBIX PE3Yy/IbTaTOB;

-pemiatb ~ KadeCTBEHHBIC

Bamauu, mpebyowue npume-
Henus 3HaMUNL U3 PA3HBIX
pazoenos wKonvbHORO Kypca
puzuku, a maxdice unmezpa-
yuu 3HAHUL U3 Opyeux npeo-
lMemos ecmecmeeHHo-
HayuHO20 YUKIA: BHICTPAH-
BaTh JIOTHYECKYIO IEMOYKY
[PacCyKJICHUIl C ONOpOM Ha
M3yUCHHBIC 3aKOHBI, 3aKOHO-
MEPHOCTU U (PU3UYCCKHUE SIB-
eHMS;
-UCNONIL306AMb  Meopemuye-
CcKue 3Hauusi OJis1 0ObACHEHUs
OCHOBHBIX NPUHYUNOE pPAbOO-
mol uzMepumenbuvix npubo-
pos, MEXHUYECKUX
ycmpoticmé u mexHonocuye-
CKUX npoyeccos
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21 Henenst

[ lomenyuanvrocmos
rekmpocmamuye-
ckoeo noas. Ilomen-
YUAIbHASL DHEPRUsL 3a
psi0a 6 snekmpocma-
muueckom noe.

[Kapmunwl 1unul
HanpsiceHHocmu
>mux noneu u IKeu-
nOmMeHYUaIbHbIX NOo-
sepxHocmell.

OonopooHoe sex-
mpuueckoe nore.
Ce5136 HANPAHCEHHO-
cmu noJis u pazHocmu
no-menyuanos os
briexmpocmamuye-
cK020 noss (kak 00-
HOpPOOHO20, MaK u

Heo0HopoOHO020).

DIEKTPOEMKOCTb.

Konnencarop.

(DIIEKTPOEMKOCTB IIJI0C-

KOT0 KOHJICHCaTOopa.

(DHEpTUs3apsHLKEeHHOTO

KOHJICHCATOPA

22 Hemeas
[ lapannenvroe
coeounenue
KoHOeHcamopog
/locnedosamenvroe
coeounenue
KOHOeHCcamopos

/1




/labopamopHas pa-
boma: Pacnpeoene-
Hue pazHocmu no-
menyuanoe (Hanps-
biceHUs1)npu nocieoo-
6amenbHOM coeouHe-
HULU KOHOEHCamopos.

JlaboparopHast pabora
«3MepeHue 3JeKTPOEM-
KOCTHKOHICHCATOPA.»

O6001amuil YpoK 1o
reme «DJIEKTPOCTaTUKA»

O6o01maromuit ypok
o Teme «DJIEeKTpU-
yeckoe 1oJiey

23 nemenas

/]6uicenue 3apsicen-
HOU wacmuywl 8 00-
HOpPOOHOM 2NIeKmpu-
yuecKoM noie.

/labopamopHas pa-
ooma « Habnrooenue
npespauyenus sHep-
UL 3aPAHCEHHOO
KOH-OeHcamopa 6
bHepauto uznyyeHus
c6emoou0oa. »

Pewenue 3a0au

TexHu4ecKkue yCTpoicTBa
1 TIPaKTHUYECKOE MPH-
MEHE-

HUE: YIEKTPOCKOII,
PIIEKTPOMETP, DJIEK-
TpOCTaTHYEe-CKas 3a-
[I1Ta, 3a36MJICHUE
PIIeKTpOTPHOOPOB,

-1adopatopHas pa-
0oTa

-mabopaTtopHas pa-
O0oTa

-nabopaTtopHas pa-
0oTa
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TexHudyeckue  ycTpou-
CTBAa U IPAKTUYECKOE
[IpUMEHE- HHUE: KOHJIEH-
caTop, KOUPOBal

bHBIM ammapar, CTrpyu-
HbII IPUHTEP

TexHuueckue yCcTpou-
CTBa U MPAKTUYECKOE
[IpPUMEHEHHE: KOH/EH-
caTop, KOMHUPO-BaJlb-
HBII annapar, CTpy-
HbII IPUHTED, 2eHe-
pamop Ban oe I'paa-

da.
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24 nemens

Peluenue 3a0ay no 1
meme « Dnekmpuue-
ckoe noney

Pewienue 3a0a4 no 1
meme « nekmpuue-
croe noney

O6oowarowuil ypox no |l
meme «nexmpuyeckoe

rnosney
IlocTossHHBIH dJ1eKTpUYecKUil TOK. Toku B
[pasHbIX cpenax 12/30
DIEKTPUUECKUM TOK. https://less
Y citoBHs CymiecTBOBA- on.academ
HUS 3JIEK-TPUUECKOTO V-
ToKa. VICTOYHUKH TOKa. con-
tent.mysch
ool.edu.ru/
03/07
25 Hemeast
Cuuta Toka. [loctosiHHBIN
Tok. Harnpsoxenue.
Hanpsiowcenue U u 1
D/{C E
[ [pakmukym «Hc- 1 -CaMOCTOSITEIIbHAs
c1edosanue 3a8u- pabota

cumocmu cunol
moxa om Hanpsi-
bicenust OnsAnamnol
Hakanueanust. »

[ [pakmuxym «Hccne- (1
006aHUe 3a6UCUMOCTU
cunbl moxa om
Hanpscenus OnanNam-
nvl Hakanusanus. »

74



https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07

3akon Oma 1J1s1 yyacTka
[CTIH.

DJIEKTPUUYECKOE CO-
[IPOTUBJICHUE. Y [I€IIb-
HOE CONPO-THUBIICHUE
BEIIECTBA.

26 Hexeast

[TocnemoBarennHOE, TIa-
paJIeTIbHOE COCTMHECHHE
HpO-BOILHI/IKOB.
CMelnIaHHOE COeTMHEHNE
HpOBO[[HI/IKOB

Konoencamop 6 yenu
nocmosinno2co moxa

Pewenue 3a0au no
meme «3axon Oma 0l
yuacmka yenuy

|Pewenue 3a0au no
meme «3axon Oma Ol
yuacmka yenuy

PaGoTa anekTpuue-
CKOT'0 TOKa. 3aKOH
Ixoyns—IJlenna.
MOIIIHOCTh
PIEKTPUIECKOTO
TOKA.

27 Heneas

O/1C u BHyTpEeHHEE
COTIPOTUBIIEHUE HC-
TOYHUKA TOKAa. 3aKOH
OMa 1151 TOJTHOM
(3aMKHYTOM) 2JIeK-
TPUYECKOM 1IETH.
Kopotkoe
3aMBbIKaHUE.
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Pacuém pazeemenén-
HbIX DJIeKMPUYECcKUX
yeneti. Ilpasuna
[Kupxeogha

Pacuém pazeemenén-
HbIX DJIeKMPUYECKUX
yeneti. Ilpasuna
[Kupxeogha

Pacuém pazeemenén-
HbIX D/IeKMPUYeCcKUX
yeneti. Ilpasuna
[Kupxeogha

(DJIEKTPOHHAsl MPOBO-
ITUMOCTb TBEPJBIX Me-
TaJIJI0B.3aBUCUMOCTD
CONPOTHBIICHUS METaJI-
[TOB OT TeMITepaTypBhl.
CBEepXIpPOBOJIUMOCTb.

28 Hemens

DIIEKTPUUECKHI TOK
B Bakyyme. CBoMi-
CTBa DJIEK-TPOHHBIX
yYKOB.

/labopamopHas pa-
boma « Yeenuuernue
npedena usmeperus
amnepmempa (601m-
lempa)»

Pewieniue 3a0ay

-maboparopHas pa-
0oTa

|Pewieniue 3a0ay

[TomynpoBonuuku. Cob-
CTBEHHAsl M IpUMECHas
POBOANMOCTb MOJTY-

76




MpOBOIHUKOB. CBOIi-
CTBa P—N-mepexona.
[[oTynnpOBOAHUKOBBIE
MPUOOPHI.

29 nemeas

(DIIEKTPUUECKHI TOK B
pacTBOpax M pacruiaBax

PIIEKTPOJIUTOB.

DIIEKTPOTUTHYECKAS

rccoranusl.

DJICKTPOJIH3.
3axonsr @apaodes O
bieKkmpoausa.
/labopamopHhas pa-

ooma: Hccreoosanue
zasucumocmu I/C
anbeanuyecKko209e-
lvenma om epemeHu
npu KOPOMKOM 3AMbi-
Kanuu

-maboparopHas pa-
0oTa

Pewenue 3a0a4

(DIIEKTPUUYECKHI TOK B
razax. CaMOCTOSTEIIb-
HBIH MHECAMOCTOSI-
TEJIbHBIN pa3psi.
Momnnus. [1ma3ma.

[PCHHCTO COITPOTUBJICHUA
MCTOYHHUKA TOKaA.

30 Hemenst
UlaGopaTopnas pabora: [laGopaTopHas pa-
M3mepenue DJIC u BHyT [00Ta: MccnenoBanue

[Pa3HOCTHU MTOTEHIIN-
AJI0B MEXKY OO
CaMH MCTOYHHKA TO-
Ka OT CHJIBI TOKA B
LICTIH.

-mabopatropHas pa-
0oTa
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Paznuunble munsi
camocmosmenbHoco
paspsoa

[ Ipakmuxym « Cuamue
601bM-AMNEPHOU Xa-
pakmepucmuxu ouo-
0a.»

[ Ipakmuxym « Cuamue
601bM-AMNEPHOU Xa-
pakmepucmuku ouo-
0a.»

31 Hemeis

-CaMOCTOSITEIIbHASI
pabota

[loBTOpEHUE TEMBI
«MexaHukay

[loBTOpEHME TEMBI
«MexaHukay

/ Ipakmuxym «H3-
lwepenue pagno-
Oeticmeyiowell cui
npu 08udCeHUU
OpycKa NoHAKIOH-
HoU niockocmu. »

I Ipaxmukym «H3mepe-
Hue Koaghuyuenma
nogepxHOCMHO020
Hamsocenusy

I Ipaxmukym «H3mepe-
Hue Koaghhuyuenma
1no8epxHOCMHO020
Hamsocenusy

32 Hemess

-CaMOCTOSITEITbHAs
pabota

[loBTOpEHUE TEMBI
«ATperaTHbie COCTOS-
HUs BEILIECTBA




[loBTOpEHME TEMBI
«ATrperatHbie COCTOs-
HUS BEIIECTBA

33 Hemens

I 3mepenue ko3 pu-
YUEHMA NOBEPXHOCT-
Ho20 Hamsiicenus M3-
lwepenue abcontomuoll
GIIAXNCHOCIU 8030VXA U
oyeHnka maccvl napos 8
nomewenuu

I 3mepenue koagppu-
YUEHMA NOBEPXHOCTI-
Hoco namsidicenus M3-
lwepenue abco-1omHou
GIIAXCHOCIU 8030VXA U
oyeHnka maccvl napos 8

nomewenuu
Oboowarowuit ypox |1
KonTposibHas pabora 1
34 nenenst
68 Peseps 2/10 170

79




80



		2023-08-30T15:33:52+0400
	00ccf5c80ab3ba9cf8
	Сорокина Марина Александровна




