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l. MOSACHUTEJBHASA 3AIINCKA

®denepanbHas paboyas mporpamma Mo ydeOHOMY mpenMery «Duznkay
(6a30BBIN ypOBeHB) (MpeaMeTHas 001acTh «ECTeCTBEHHO-HAy4YHBIE MPEIMETHD)
(masee COOTBETCTBEHHO - TporpamMma 1o ¢u3uke, (U3MKa) BKIIOYAET
MOSICHUTENBHYIO 3alUCKY, COJEep)KaHHe OOYy4YeHUs, IUTAaHUPYEMBbIE pPe3ybTaThl
OCBOEHHSI POTPAMMBI IO (PU3HUKE.

[losicHuTenpHast 3amucka oOTpakaeT oOlue Leld U 3aJaud U3YYCHUs
Gu3MKKM, XapaKTEPUCTHKY TCUXOJOTUYECKUX TMPEANOCHIIOK K €ro HU3y4eHHUIO
00y4arolMMUCS, MECTO B CTPYKTYpE y4eOHOTO MJIaHa, a TAKXKE MOAXO0JIbI K 0TO0pY
COJIEp>KaHus, K ONPEAETICHHUIO TUIAHUPYEMBIX PE3yIbTaTOB.

CopnepxaHne OOydY€HHsI PACKpBIBAET COJEPKATENbHBIE JIMHUHM, KOTOPBIE
npeiaraloTcs s 0043aTeNIbHOTO HM3y4YeHHUS B KaXJAOM KJacce Ha YpOBHE
CpeaHero oo1ero oopa3oBaHusl.

[Tnanupyemble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl MO (PU3HUKE BKIHOYAOT
JUYHOCTHBIE, METAaPEIMETHBIE PE3YIbTAThI 3@ BECh NEPHO 0OyUYEeHUs Ha YPOBHE
cpenHero  oOmero o0pa3oBaHus, a TaKKe MPEAMETHbIE  JOCTUIKECHMS
oOyuJarolerocs 3a Kaxablii ToJ 00y4eHHUsl.

[IporpaMma 1o ¢u3uke 0a30BOr0 YpPOBHSI HAa YpPOBHE CpPEIHEro oOLIEeTo
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHUI K pe3yjbTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeIbHOM MporpamMmsbl, npeacTaBieHHbx B OI'OC
COQO, a Takxke c yué€roM ¢enepalbHON pabodyeil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpernofaBaHus ydeOHoro mpeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra’u3anusax Poccniickon depnepanun, peANU3YIOIIUX OCHOBHBIE
oOpa3oBaTebHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOydeHn” ux ¢u3nkKe Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. I[Iporpamma mo ¢usmke coorBerctByeT TpeboBanusm DPI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM M METANpeJIMETHBIM pe3yJibTaTam
oOyuyeHus, a TaKKe YUYUTHIBAET HEOOXOIMMOCTb DPEATU3aLUU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTeCTBEHHO-HAyYHBIMU Yy4E€OHBIMH TpeaMeTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YeHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIEero
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[TporpaMManopu3nKeBKIIOYACT:

® TUTAaHWPYEMBIC PE3yNIbTAaThl OCBOCHHS Kypca GU3UKH Ha 0a30BOM YpOBHE, B

TOM YHUCJIE TTPEIMETHBIC PE3yIbTaThl IO TOJIaM O0yUEHUS;

e cojepkaHue yueOHoro npeamera « u3uka» 1mo rogam o0ydeHus..

dusuka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPHUPOMbI, BHICTyMas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHWM 00 okpykaromiem mupe. [IkoapHBIN Kypc GU3NKN — cHCTEMOOOpa3yomuii
JUTSL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (GU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, M3yd4aeMbIX XUMHEH, OUOJIOTHUEH,



dbusnueckoir reorpadmeir u actpoHommen. lcmonp3oBaHWE W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenessieT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCaQ, TMOJIy4eHHUs! HOBBIX MAaTepHalOB C 3a/JlaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJl B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHBIA METO]I MO3HAHUS TIPY BHITIOJIHEHUU UMHU YUYE€OHBIX UCCIEI0OBaHUM.

B ocHOBy Kkypca (usuku s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH PAJl HUJEH, KOTOphle MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIOYAET KAK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBMM € HEW MaTepual Kypca (pusuku
o0ObeMHEH BOKPYr (Qusnueckux Teopud. Bemgymum B Kypce sBISeTcCs
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUM, BEIIECTBE U
oJIE.

Hoes eymanumapuzayuu. EE peanuzanus MNpeanosiaracT HCIOIb30BaAHKE
T'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HayKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOTIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpegmnonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke OO0CYXICHUS
po0JIeM palMOHATIBFHOTO TMPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBISIOTCS (pusmveckue Teopur (GopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUH, POJIN (PYH/IaMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0J B Kypce (U3UKU Pean3yeTcs Mpexie
BCEro 3a CUET OpraHu3allid 3KCIEPUMEHTAIBHON AEATENbHOCTU OOYUYarOIIMXCA.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTABHBIX KPATKOBPEMEHHBIX JAKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHHUYECKUX
MpakTUYeCKux padoT. BeigeneHne B yka3aHHOM TepeyHe JabopaTOpHBIX padorT,
NPOBOAUMBIX JUISI KOHTPOJIE W OLEHKH, OCYIIECTBISICTCS y4aCTHUKaMU
0o0pa30BaTeNpHOrO IMpoliecca HCXOAd U3 OCOOCHHOCTEH MJIaHUPOBAaHUS WU
ocHameHuss kaOmHera Qusmku. Ilpm sToM  obOecrmeumBaeTcs  OBJIAJACHHUE



OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJUTh KOCBEHHBIC H3MEPEHHUS, WCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUITOTES.

bonbioe BHUMaHUE yIENsSETCA PEHICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM AJjig pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbBIX pa3ne’oB. /[ KauyeCTBEHHBIX 3a/1ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUECKUX SIBJICHWH M TMPOIECCOB B OKPYKAIOIIEH
KU3HH, TpeOyronue BBIOOpA (HU3UYECKOW MOACIHA IS CUTyallMd MPaKTUKO-
OpHUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOCCIEUYCHHIO ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CpEHEro 00I1Iero 00pa3oBaHus JIOJDKEH U3Y4YaThCs B YCIOBUSX
peIMETHOr0 KaOuHeTa (U3HKU WIA B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (Qu3MKU HOIKHO OBITH
HE00X0MMOe J1abopaTopHOE OO0OpYIOBAaHHME JJIA BBIMOJHEHUS YKa3aHHBIX B
nporpamMme mo (pU3NKe YUEHHUYECKHX MPAKTUUECKUX PaboT U JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JlemoHCTpanioHHoe o0opyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYCHUYECKUX TNPAKTUUECKUX padoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydammmxca. TeMaTH4ecKue KOMILIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMH TIEJIIMH U3y4eHUs] PUZUKHU B 001IeM 00pa30BaHUU SBIISFOTCS:

e (opmMupoBaHHE HHTEpPECa M CTPEMJICHHSI OOYYalOIIUXCS K HAydYHOMY
U3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

® pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (POpMUPOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBJIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3yJibTara H3yUYCHHUs
OCHOB CTPOCHHMS MaTepuu U (pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (dopmMupoBaHHE YMEHUH OOBSACHATH SBICHUS C HCIOJb30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opMupOBaHHE MPEACTABICHUN O POy (DU3UKH I PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.



JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEIyIOMNUX 3a7ad B
npoliecce u3yyeHus Kypca GU3NKy Ha YpOBHE CPEHEr0 00IIero o0pa3oBaHus:

® [MpUOOpPETEHHWE  CHCTEeMBbl  3HaHMK 00  oOmux  (Qu3NIEecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopmMupoBaHHE YMEHUW TPHUMEHATH TEOPETUYCCKUE 3HAHUS IS
OOBsICHEHHUS (PU3WYECKUX SBIEHUW B TPUPOAC H JUISl TMPHHITHSL
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

® OCBOCHHME CIOCOOOB pEIICHUS PA3MYHBIX 3aJad C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NIecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

® TOHUMaHUE (U3HUECKMX OCHOB W MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSIHUS HA OKPYKAIOUTYIO
cpeny;

® OBJIQJICHUE METOJIaMH CAaMOCTOSITEILHOTO TUIAHUPOBAHUS U TMPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu UHGOpMaINH,
OMpEICNICHNS] TOCTOBEPHOCTH MOJTYUYEHHOTO PE3YIIbTATA;

® CO3/laHUE YCIIOBUU ISl Pa3BUTUS YMEHUM MPOEKTHO-UCCIIEI0BATEIHCKOH,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro

oOpazoBaHus oTBoUTCS 136 4acos:
e B 10 kmacce — 68 yacoB (2 yaca B HEJIEIIO),
e B 11 kiacce — 68 yacos (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MPOBEJICHUSI J1a0OpPAaTOPHBIX PadOT U OMNBITOB C YYETOM HHIUBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCs.

Pabouas mporpamMma coctaBjieHa Mo yueOHUKaAM:

1. ®usuka, Mskume [.4., ByxoeueB b.b.,, Corckmit H.H. monm pemakmmeit

[TapdhenThEBOM HA. 10 «xmacc, OOmecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCThIO  «JIPODA»; AxkmmonepHoe o0mecTBo I3maTenbcTBO
«IIpocsemenue» 2020 r.;

2. ®uzuka, Mskume [.JI., Byxoeue b.b.,, Yapyrun B.M. mox penakiweit
[MapdentreBoii H.A. 11 xmacc, O61IECTBO ¢ OTPaHUYEHHON OTBETCTBEHHOCTHIO
«JPODAy»; AxumonepHoe oOmiectBo «M3matensctBo «IIpocBemieHue
2020 r.;

3. ®wuswmka, PerakeBnu A.Il., 3amaunnk 10-11 knacc.



I1. COILEPKXAHHUE OBYYEHUSA
10 KJTACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOTO MIO3HAHUS

®dusrka — Hayka o npupone. HaydHble METOABI NO3HAHUSA OKPY’KAOILETO
mupa. Ponp dKkcnepuMeHTa W TEOPUM B IIPOLECCE ITO3HAHUSA IIPUPOABL.
OKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusznveckre 3aKOHbI U TEOPHUH. | paHHIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUKH, UX MPOEKIMM HA OCH CHUCTEMbl KOOpPAHMHAT.
CoxeHune nepeMeleH U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOE IBrkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMelICHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonuHentHoe  aBHKEHHE. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE TPUMEHEHHUE: CIUIOMETP,
JBH>KCHUE CHAPSOB, LIECMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue T B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenue ABWKEHHMS Teja, OPOIICHHOTO TOJA YIioM K TOPU3OHTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpapienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul



N3ydyeHne HEpaBHOMEPHOTO ABHKEHHUS C LIEJIBbIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHHUS [IapUKa B BI3KOM KUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HbrotoHa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUI MaTEpUAIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokos. Koadduuent tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuJlbl OTHOCUTENBHO OcH BpamieHus. llnedo cunbl. VYcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE MPUMEHECHHUE: MOAIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUs TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuyenue aBmKeHUs: OpycKa 1Mo HAaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonbl coxpaneHus 6 MexaHuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.



Pabota cuibl. MOIIHOCTH CHUJTBIL.

Kunernyeckass sHeprus MarepuajqbHOM TOukH. Teopema 00 H3MEHEHUH
KMHETHYECKOW SHEPIHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas SHEpPrus yIpyro
neopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas dSHeprus Tena  BOJIU3H
IIOBEPXHOCTU 3EMIIU.

[ToreHunanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXpAaHEHUs] MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOIAOMET, KOMED,
NPYKUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBI>KEHHE.

[lepexon moTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIBI C U3MEHEHHEM MEXaHUYECKOW 3HEPIruu
TeJIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paszgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMUMOJECUCTBUS YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XUIKOCTEU H
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojeliei. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. Illkama temmneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpeIHEN KWHETHYECKOM HSHEpPruu TEIUIOBOIO IBM)KEHMS dacTtul] rasa. lllkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe Menneneesa—Knanenpona.
3akoH /lanbToHa. M30mponeccsl B UAECANBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpelncTaBlieHHEe M3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME TUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.



OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Monaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOILINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHUS.

Monaenb, WuTIoCTpUpyoIias IpUupoay AaBICHUS T'a3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHMS HJI€aJBbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OnpeneneHne Macchl BO3AyXa B KJIACCHONM KOMHATE HAa OCHOBE WM3MEPEHHI
00BEMa KOMHATHI, TaBJICHUS U TEMITepaTyphl BO3AyXa B HEH.

HccnenoBanrie 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocroebl mepmoounHamuxu

TepMoanHaMuueckass cucremMa. BHYTpeHHS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. KomnuecTBo TemnoTsl u pabora. BuyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3TyYCHHUE. Y IeNbHAS TEIIOEMKOCTh BELIECTBA.
KosruecTBo TEIIOTH pH TEIIONEPEaAYE.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpuMeHeHue TMEepBOro 3aKOHA TEPMOJMHAMHUKM K u3omponeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B MIPUPOIE.

TeroBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosduiuueHT mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT mMOe3HOTro
JENUCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIUIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruu Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOKku U3 OyTBUIKM TIOJ JEUCTBHEM CXKATOTO BO3JyXa, HarpeBanue >pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH Terionepeaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO3ayXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoil TypOHHBI, JBUTATEIIsSI BHYTPEHHETO CTOPaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnsie cocmosanus eewyecmea. Dazosvie nepexoovl



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHASI BIAXHOCTh BO3AyXa. HachlmieHHBbIA mmap. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPOINHMS CBOWCTB
kpucrtamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUcTayuM3anus. Y aefbHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUe TerIoBoro OagaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpUajioB, B
TOM YHCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBA HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM JIaBJICHUHU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBanus U MiaBJIeHUsT KPUCTAUIMYECKOTO BEIleCTBA.

JleMoHcTpanus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHrne OTHOCUTENBbHOM BIAXKHOCTH BO3yXa.

Pasznea 4. JiaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

OJNeKTpU3alms TeN. OJEKTPUYECKUM 3apsia. JlBa Buaa DIEKTPUYECKUX
3apsnoB. [IpOBOMHHKM, OUANEKTPUKH W IOJYNPOBOAHUKHU. 3aKOH COXPAaHECHMS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kymona. ToueyHbI 3IEKTpUYECKUI 3aps.
Onekrpudeckoe mnone. Hanpsok€HHOCTe  dnmekTpuueckoro moia.  [IpuHuumn
CYNEPHO3ULIUNA DIEKTPUYECKUX Iosier. JIMHUKM HaNpsHyKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabora cmnm  anmekrpocratmdeckoro  mousis.  Ilorennuman.  Pa3HocTh
NOTEHUUAJIOB. IIpOBOOHUMKM W JUDIJIEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
Juanexrpruyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJEKTPOCTAaTHUYECKash 3allUTa, 3a3€eMJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOP, KOIMUPOBAJIBHBIN allIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3aumopencTBre HaIEKTPU30BaHHBIX TEJ.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTHyecKas 3amuTa.

JIMBIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.



3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IJJACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBICHUE BEIIECTBA.
[locnenoBarenpHOE, TApALIEIBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamekTpmueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CUJIA U BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3akon Oma /i1 OJTHOM (3aMKHYTOM) 3lieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIEeKTpUYECKUU TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

IlonynpoBOJHUKMY. CoOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

OJIEKTPUYECKMM TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DIEKTPOIUTHYECKAs JUCCOUUALNS. DIEKTPOIIH3.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MNPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYIIPOBOAHUKOBBIN TNO/, TATbBAHUKA.

Jlemoncmpayuu

N3mepenue Cuiibl TOKa U HANPSIKEHUS.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLAM TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CMelnaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTPOABIKYIIEH cuiibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTS BO3/1yXa.

OnHOCTOPOHHSISE TPOBOJAMMOCTD AUO/A.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEemaHHOro COeIMHEHUS PEZUCTOPOB.

N3mepenue 3meKTpOABUKYIIEH CUIIbl MCTOYHHMKA TOKA U €r0 BHYTPEHHEIO
CONPOTHUBIICHUS.



HaOmronenue snexkTpoiusa.

MexnpeaMeTHbIe CBI3H

Nzyuenne kypca ¢usuku 6a30Boro ypoHs B 10 kjacce OCyIIECTBISIETCS C
y4€TOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€d € KypcaMM MAaTeMaTUKH,
OMOJIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (DakT, rumoresa, (pU3MYecKas BEIUYMHA, 3aKOH,
TEOpHsl, HAOMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUW, JUHEHHas (QyHKIu,
napaboia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO,
BEKTOPBI U X NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KUBOW mpupojae, Auddysusi, ocMoc,
TEIUI0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEPENayH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBa, MOJISIpPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KUIKOCTEH W
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJIMTUYECKAS IUCCOLUALM,
rajJbBaHUKA.

l'eoepaghus: BaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEeHUs B TEXHHUKE, MOJIIUIHUKHA, HMCIOJb30BAaHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJMUIBHUK, KOHIULIUOHEDP, TEXHOJIOTHH
MOJIyYEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTPYMHBIN IIPUHTED, 3JIEKTPOHArpeBaTEIbHbIC npuOopHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC
Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

ITocTtosuaple  MarHuThl.  B3amMojeiicTBHE  NOCTOSHHBIX ~ MarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JIMHUKA MAarHUTHOU
WHYKIINH TO0JISI TOCTOSSHHBIX MarHUTOB.

MarautHOoe T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWH
MAarHMTHOTO TOJISI JJIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT Opcrena. B3anmoaeiicTBre NpOBOIHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.



Cuia Jlopenua, €€ MOlyJib M HarpaBlieHHe. J[BuxkeHre 3apsSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

SIBneHne BIEKTPOMAarHUTHOM WHAYKUUHM. [IOTOK BEKTOpa MAarHUTHOU
MHAYKIAHW. OJIEKTPOABIKYIAS CWia HWHAYKIUM. 3aKOH AJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe nsnekTpuyeckoe IMoje. IDICKTPOABWKYIIAs CHIAa HHAYKIAH B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATEIBLHO B OJJHOPOJHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIEGHHME CAMOMHIYKUHMH. OJIEKTPOABMXKYINAS CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTApPHBIX
YaCTHUL], UHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIMHMY MHIYKIMU MarHUTHOTO TMOJIS.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[TpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanue AeCTBUS IOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbIE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue koneGanus. [lepuon, vacrora, amrumryaa u (asza kosieOaHUI.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHUE TapMOHHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJ€OaHUS B
UJCATHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXKIy MEXaHHYEeCKUMH U
AIIEKTPOMAarHUTHbIMU KoneObanusimu. dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrUM B UJICATHHOM KOJIE0ATEIbHOM KOHTYpE.



[IpencraBnenne o 3aTyXxaronux KojieOaHUSX. BBIHYKIEHHbIE MEXaHUYECKHE
Kojiebanus. Pezonanc. BeIiHyKeHHBIE 3JIEKTPOMArHUTHBIE KOJeOaHuUsl.

[lepemennblii TOK. CHUHYCOMAQJIbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHMUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUIECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU TPU MPOU3BOJCTBE IEKTpo3Hepruu. Kynbrypa
WCIOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, IUHHUU JICKTPOIIEpEaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOATeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

Hab6mrogenue 3aTyxarmmmx KojaeOaHuid.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJICOAHU.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumnorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1OCIEIOBATEIBHOM COCAMHEHUU PE3UCTOPA, KATYIIKU
MHIYKTUBHOCTH U KOHJICHCATOPA.

Mojenb JTUHUY 3JEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HUccnenoBanne TmEpeMEHHOT0 TOKa B LEMA HU3  MOCJIEA0BATEIIBHO
COEAMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHus ¢ JUIMHA BOJHBI. [lomepeuHble W MOpPOJOJIBHBIE  BOJIHBI.
WUnTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
uHrepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[ITkana 3n€KTpOMArHUTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUMArHOCTHMKA B TEXHUKE W MEIHUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieys.



Llemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiiud MEXaHU4ECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnronenue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJI0M U
YacTOTOM KOJEOAHUIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeta. ToOUeUHBIN HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[Tpenomiienue cBeTa. 3aKOHBI IIPEIOMIIEHUS cBeTa. AOCOIIOTHBIN OKa3aTelb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yrosl MOJHOTrO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LBer.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg nmH3a. DoOKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemérka. YcCloBUE HAOIIOIEHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OINTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMonuHEHOE pacnpOCTPaHEHUE, OTPAXKEHUE U NPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

Habmronerune natepdepeHIIM CBETA.

Hab6mronenune nudpaxium crera.

HabOmronenrne nucnepcuu cBera.



[TomydyeHune cnekTpa ¢ TOMOIIBIO MPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HabGnronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul
N3mepeHne nokazaresis npesioMJIEHUs CTEKJIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HabGmronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsi
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOJYJIS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHHUE
JUTUHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEpTHs
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
doToapdexra. YpaBuenue OiiHmTeiiHa 1151 poTodddekra. «KpacHass rpanuna»
dbororddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTHUECKOE NpHUMEHEHHe: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(heKT Ha YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pe3epdopaa mo paccesHUIO O-4acTHII.
IImanerapHas Mmogmenbs aroMma. llocrynatel bopa. M3nyduenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumsl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BousiHOoBBIE cBOViCcTBAa yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaiu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
HaOnronenue TMHERYaTOrO CIIEKTpA.
Tema 3. Amomnoe a0po
OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
BiusiHME paAOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.
Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3IIydeHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.
OHeprus CBsA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTonbl HAOJIIOIEHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.
@dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBa M NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIit peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanel pa3BuTHA acTpoHOoMUU. [IpuKnagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMHH.

Bun 3Bénnoro Heba. Co3Be3nusi, sipkue 3BE3NBI, IUIAHETHI, UX BHINMOE
JIBIDKCHUE.

CoJsiHeuHas cucrema.

Cosnne. ConHeuyHast akTUBHOCThb. M cTounuk sHeprun ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[Iyte — nama I'amaktuka. Ilonoxenune u aBwxkeHue CosHIA B
Nanaktuke. Tunsl ramaktuk. PaguoranakTuku v kBasapbl. YEpHBIE IBIPHI B spax
TaJIAKTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Maciirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

Hab6monenus B Teneckon Jlynsl, manet, Maeuynoro Ilyru.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku U acTpOHOMHM B DKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU KapTHUHE MHPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TPEACTABICHUM O (U3NYECKON KapTHHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce oCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEIMETHBIX CBA3€M C KypcamMHM MAaTE€MAaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, U3MEPECHHE.

Mamemamuxa: pewIeHHWE CHUCTEMBI YPaBHEHUM, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI U HMX IMPOEKUHUH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TMOJO00US TPEYTrOJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBl.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKAS] CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

l'eoepagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboToChEMKA 36eMHOM TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonocua: NWHUAM DJEKTPONEpPEAAdY, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, MHAYKLIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,



anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.

1. TINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBbI
11O ®PU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBanus (0a30BbIN YPOBEHB) JOJIKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

4.1. JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXcCsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHOM OpraHU3aIlny;

YMEHHE B3aUMOJIENICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UJACHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE pelIeHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4)3¢cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



S)Tpya0BOro BOCIMTAHMS:

MHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCHOHANbHOU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6)3K0/10r149eCKOro BOCIIUTAHMS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7)IIeHHOCTH HAYYHOI'0 MO3HAHUA:

C(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (QUBUKA  OCYHIECTBISTH  MPOEKTHYID M HCCIEOBATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaJIbHO U B TPYIIIIE.

4.2. METANPEJIMETHBIE PE3YJIbTATDHI

Ilo3HaBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbI€ el CTBUS
Bba3oBble Jioru4ecKue aeiicTBUs:
CaMOCTOSITENIFHO ~ (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LU JEATENbHOCTH, 3aJaBaTh IMapaMEeTpbl W KPUTEPUU HX
JOCTUKECHHUS,;
BBISIBJISITH  3aKOHOMEPHOCTH M NPOTHUBOpPEYMsI B  paccMaTpUBaeMbIX
bu3YeCcKuX SIBICHUSIX;
paspabarbiBaTh IUIaH pELIEHHUs MPoOJeMbl C YYETOM aHaIu3a HMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B ACSITEILHOCTb, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;
KOODAMHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHUAX  pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,
pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBHA.
BJIQ/ICTh HAYYHON TEPMHHOJOTHEH, KIIOYEBHIMH TMOHATHSAMH W METOJaMHU
buznueckoil HayKu;
BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEI0BATEIbCKOW U MPOEKTHON AESITeIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY



METOJ/IOB pelieHusi 3a/ad (HU3NIECKOTO COJACPKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalud, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX Y4YEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pellleHUs, HaXOAUTh apTyMEHTHI JIs JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHU PEIICHHUSI;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NEATEILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHHUS 10 (U3MKE B MPAKTUYECKYyI0 00JacTh
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUrHHAIbHBIC MOAXObl U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIEC PEIIICHUSI.
Pabora c nndopmanmueii:

BJIAJCTh HABBIKAMHU TIOJydeHHUS WH(POpMAIuu (HU3UMYECKOTO COACPKaHUS U3
NCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIICCTBIATh IIOWCK, aHAJH3,
CHUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUIHBIX BHIOB W (HOpM
IIPE/ICTABIICHHUS,

OIICHHBATh JIOCTOBEPHOCTHh MH(POpMAITHH;

WCIIOJIB30BaTh  CPEACTBa  HWH(MOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUCHBI, pPEeCypcocOepeKeHHsl, TPABOBBIX U  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJACpXKAHUS B PA3TUYHBIX (opMarax c
y4€TOM Ha3zHAYeHUsSI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BEIOUPAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYUIECTBJIATh OOIIEHHME Ha Yypokax (U3MKM U BO BHE-YPOUHOM
JEATEIIbHOCTH;

pacno3HaBaThb OPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/CTB;

IIOHMMATh U MCIOJIB30BATh IPEUMYIIECTBA KOMAaHIHOW U WHIMBUILYAIBHOU
paboTHI;



BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10T0 YJIeHa KOJUIEKTHBA,

OPUHUMATh 1[I€JIM  COBMECTHOM  JIEATENbHOCTH, OpPraHHU30BBIBaTh U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTMKEHMIO: COCTAaBJIATh IUIAH JCHCTBUM,
pacnpeneniaTb poid C y4ETOM MHEHM y4YaCcTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJIAJAa U KaXKIAOrO0 yYaCTHUKAa KOMaHAbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLIEHMBaTh HWJEU C TMO3WLHUHA HOBHU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh [O3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, POSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATENbHYIO AESITENbHOCTh B 00JacTu
GU3UMKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aj]a4, [JIaH BBIIOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOUYTCHHII;

Jenatb OCO3HaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OMIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHUIA;

UCITI0JIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTrO
pelieHus;

yMEThb OIICHUBAaTh PUCKHM WU CBOEBPEMEHHO NPUHUMATh pEIICHUS MO0 UX
CHUKEHMUIO;

MPUHUMATh MOTHBBI M apryMEHThl JPYTrUX TpPU aHaJIu3e pe3yJbTaToB
NEeATEIbHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaIu3€ pe3yJIbTaToB
NEeATEIbHOCTH;



npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B nponecce HoCTHXKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUSI MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCS
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, Ipeanoararonmi
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMSI, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEICHHE, CIOCOOHOCTh QJaNTUPOBATBHCA K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIIeXy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOMS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE
JOpYTUX, YYUTBIBaTb €ro IMpH OCYIIECTBICHUH OOLIEHUs, CIIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUINX CIOCOOHOCTh BBICTPAaUBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOH(DIUKTHI.

4.3. NPEIMETHBIE PE3YJIBTATDBI

K kxoHny oOyuenus B 10 kiacce npeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (PU3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON ESATEIIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIeH:
MaTepuagbHas TOUKa, MHEpLUaIbHas CUCTeMa OTCUYETa, a0COJIFOTHO TBEPAOE TEJNO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKU 3aps]l IPU pelIeHuU PU3NIECKUX 3a/1ay;

pacrno3HaBaTh (pu3MUECKHUe SBICHUS (TIPOIECChI) U OOBIICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJIAPHO-KUHETUYECKOW TECOPHUM CTPOEHMs BEIECTBA U
DNEKTPOAUHAMUKHU:  PABHOMEPHOE M PAaBHOYCKOPEHHOE  MPSMOJUHEUHOE
JBUKEHUE, CBOOOJHOE TMaJeHuE TeJ, ABWKEHUE M0 OKPYKHOCTH, WHEPIUS,
B3auMOJIelicTBUE Tell, Tuddy3us, OPOYHOBCKOE JIBH)KEHUE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArPEBAHUHM (OXJIAXKICHUH ), TEILNIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCALMS, TUIABJIEHUE, KPUCTAILIM3ALUsA, KUIICHHE,
BJI&YKHOCTh BO3/lyXd, OBBIIIEHUE JTaBICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBs3b MEXAY IIapaMeTpaMu COCTOSIHMS Tra3a B  HM30IpOLECCax,
AIIEKTpU3aLus TeJl, B3aUMOJEHCTBUE 3aps10B;

OINKCHIBATh MEXaHWYECKOE IBMKEHHE, WCIOJIb3Yys (DU3MUECKHE BETUUYMHBIL:
KOOpAMHATA, IyTh, MEPEMELIEHHE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIA,



UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; NpPH ONUCAHWW TPABUIBHO TPaKTOBAThH
bu3MYEeCKUl CMBICI MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYEHUS U €JIUHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIOUIUE JTAaHHYIO (U3UYECKYIO BEJIMUYUHY C JAPYTUMU
BEJTMYMHAMU;

OMKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOICTBA TN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3MYECKHME BEJIMYMHBL: JaBJICHUE Tra3a, TemIeparypa, CpeaHss
KHMHETHYECKasi 3HEPIrusl XaOTHYECKOro JBHYKEHUS MOJIEKYJI, CPEIHEKBaJApaTUYHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOA(PGUIIUEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOTO JIBUTaTeNs; MpPHU OIMHCAHUU
IPAaBWJIBHO TPAKTOBAaTh (UBUYECKUNA CMBICT HCIHOJB3YEMBIX BEIWYHH, HX
00O3HAUYEHUS U €IUHUIBI, HAXOAUTh (POPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(bu3MYECKYIO BEIMYUHY C IPYTUMHU BEIHMUMNHAM;

OIMCHIBATH U3YYECHHBIE FIIEKTPUUECKUE CBOMCTBA BEIIECTBA U ICKTPUUECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKHE BEIMYMHBI: AIEKTPUUCCKUN 3apsij,
IEKTPUYECKOE I0JI€, HANPSKEHHOCTD IOJISA, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB,
IpU ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUNA CMBICT HCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUYECHMS] W EJIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JAHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEIMYUHAMY,

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3UUECKHE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXpPAHEHUsI MEXAaHMYECKOW DSHEPrUuH, 3aKOH COXPAaHEHUs MMITYJIbCa,
MNPUHIUN CYNEPNO3UIUA CWI, MPUHIIUI PABHOMPABUS HHEPIHATBHBIX CHUCTEM
OTCUY€Ta, MOJIEKYJISIPHO-KUHETHYECKYI0 TEOPUI0 CTPOCHHS BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIHH TEIUIOBOTO JABUXEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
NIEKTPUYECKOro 3apsina, 3akoH KynoHa, HpUATOM pa3auyarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHIMIBI JCHCTBUS MAIllMH, TPHUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHs UX O€30MACHOTO MCIIOJIH30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NpPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MPEIIOKEHHOTO OOOPYIOBaHUSA, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
TOM BBIOMpaTh ONTHUMAJIBHBI CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENOBATh  3aBUCHUMOCTA  MEXIYy  (U3MUYECKUMHU  BETUYMHAMHU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,



(bUKCUpPOBaTh PE3YyIbTATHl TMOJTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIe TAaOJIUII U TpapUKOB, JAeNaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEeI0BaHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MpU MPOBEIECHUU HCCIEIOBAaHUMN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemath pacu€THble 3aJaydl C SIBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIONB3YS (hHU3HUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 33/1a4U
BEIOWPATHh (PU3UYECKYI0 MOJCIHb, BBIACIITh (PU3MUECKHE BEIMYWHBI U (POPMYIIHI,
HEOOXOoMUMbIC NI €€ PEIICHUs, POBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MIOJIYYCHHOTO 3HAYCHUS (PU3UIECCKON BEIIMUNHBI,

pelaTh Ka4eCTBEHHBIC 3a/1aUl: BHICTPAUBATh JIOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM HA HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
busznUecKue SBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIICEHUH  y4eOHBIX  3a7ady  COBPEMEHHBIC
nH(OPMAIMOHHBIE TEXHOJIOTHH IS TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTABJICHUS YYCOHOW U HAyYHO-TIOMYJIIPHON MHGOpPMAIINH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(DOPMAIIHIO;

MPUBOUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE TPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSI MO (PU3UKE B MOBCEAHEBHOW KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B Trpynmne C BHIIOJHEHUEM pPa3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pACHpeNemsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMaTPUBAEMOM TTPOOIEMBI.

K konmy oOyuenus B 11 kjacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYCHHBIN AJIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBI UCTOUYHUK CBETA, sJICpHAs
MOJZIeJIb aTOMa, HYKJIOHHAsh MOJENIb aTOMHOTO sipa MpH pElIeHUH (PU3NYECKUX
3ajay;

pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJCICTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha



MIPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHBIE KOJeOaHWs U
BOJIHBI, MPSIMOJIMHEWHOE pACIpPOCTPAHEHHE CBETAa, OTPaXKEHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOONApU3alUs CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuii 3phext (poToaddeKT), CBETOBOE JaBICHNE, BOSHUKHOBECHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHAas
PaIOAKTUBHOCTE;

OMKCHIBATh W3YYCHHBIE CBOMCTBAa BEUIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTH  Pa3IMYHBIX  Cped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHONB3YAd (U3UYECKUE BEITHYMHBEIL:
IEKTPUUCCKUI 3apsl, CHia TOKa, JJICKTPUUECKOE HAMNPSIKCHHE, YJICKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTH MOTEHITMAIOB, AJIEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIMS MarHATHOTO TMOJs, cuia Awmrmepa, cuia JlopeHia, WHIYKTUBHOCTH
KaTYIIKWA, YHEPTUS DJIECKTPUYECKOTO M MAarHUTHOTO IIOJIeH, TEPHOJ W YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij M Cuia TOoKa B MpoIecce
FapMOHUYECKUX AJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE paccTOsiHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UUYECKUIA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, MX OOO3HAUYCHHS U EJAUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJTMYMHAMU;

ONKCHIBATh HW3YYEHHBIC KBAHTOBBIC SBJICHUS M MPOIECChI, HUCIOJIb3YS
bu3NYeCKrue BEIMYHMHBI: CKOPOCTHh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHO/I TIOJTypaciiaia, SHEPTHs CBSI3U
aTOMHBIX SI7Iep, TPU ONMUCAHWUW TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIB3yEMBIX BEIMYMH, WX OOO3HAYEHWS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3MYECKYI0 BEIMYWHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIONIB3Ys (U3UUECKHE
3aKOHBI W MPUHIUIIBL: 3aKOH OMa, 3aKOHBI TIOCIIE0BATEIBHOTO U MaPaLIeTbHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH 3JIEKTPOMAarHUTHOU
WHYKIIMU, 3aKOH MPSIMOJUHEHHOTO PacHpOCTPaHEHUsS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHHS JHEPruH, 3aKOH COXPAHCHUSI MMITYJhCA, 3aKOH COXPAHCHMUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHs] MAacCOBOTO 4YMCIIa, MOCcTynathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajaa, Mpy 3TOM pasindaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE BBIPAKEHUE W YCIOBHUS (TpaHULBI, OO0JIACTH)
IPUMEHUMOCTH;

OTIPEICIIATh HAIIPaBJICHUE BEKTOpa WHIYKIIMA MAarHUTHOTO TTOJISI TPOBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh W OIMCHIBATh H300paKCHHE, CO3/IaBaEMOEC IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICIOBAHUIO (PH3UYECKHUX SIBICHUN U
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUU: TPH 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,



coOnpaTh YCTAaHOBKY M3 MPEIIOKEHHOT0 OOOpYJOBaHUs, IMPOBOJIUTH OMNBIT H
(bopMyIMpOBATH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METOJbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKMX BEJIIMYUH C HCHOJIb30BaHUEM
OpSMBIX M3MEPEHUH: MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpaduKoB, enaTh BEIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOMU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarhy pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENblo,
UCIOJIB3Ys (PHU3UUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 33/1a4U
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pEelIeHUs, MPOBOAUTH PACYETHI U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOTr0 3HaueHus (PU3NUECKOI BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMIPOTUBOPEUUBYIO
LEIIOYKY PACCYXKIEHUH C OMOpPOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH WU
dbuznyeckue SBICHUS,

UCIIOJIB30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
WH(OPMAIIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U NIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIONMYJIIPHON MH(POPMALIMH, ITOJTYYEHHON U3
Pa3UYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIyYaeMyr0 HH(OPMALIHIO;

OOBSICHSITh TPUHLMIBI JEHCTBUS MAalIWH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacCHOr0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEI0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMM, NJIsi COXPAHEHHSI 3[I0POBbSl M COOJIIOJIEHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTatb B TpYyIIE C BBIIOJHEHUEM Pa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYNIbI, PALUMOHAIBHO pacHpenensiTb OOSI3aHHOCTH U
IJIAHUPOBATH JIESITEIbBHOCTh B HECTAHAAPTHBIX CUTYAlMSX, aJI€KBAaTHO OLEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



IV. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue
n/m pasjeioB U TeM Konrpoasnbsie IIpakTHyeckue (nppopsie)
NMPOrpamMMbl Beero padoThI padoTbl ;25;;2:? TETRHBIE
Paznen 1.OU3UKA U METO/JAbI HAYYHOTI'O IO3HAHUS
dusuka 1 METOIbBI BuGmuotexa LIOK
11 HayHHoro 2 https://m.edsoo.ru/7f41bf72
MMO3HAHUS
Hroronopaszneny 2
Paznen 2.MEXAHUKA
bubmuorexa [JOK
21 | Kunemaruxa > Ptipsim adso0. /76416672
bubnmoreka [JOK
22 Jlunaika ! https://m.edsc])lo.ru/7f41bf72
3aKoHbI bubmuorexa [JOK
23 COXPAHCHI B 6 . 1 https://m.edscL>109ru/7f41bf72
MEXaHUKE
Htoro no pazneny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI
31 MOJIEKYJIAPHO- 9 1 bubnuoreka [JOK
KMHETHYECKOM https://m.edsoo.ru/7f41bf72
TEOPUH
32 OcCHOBBI 10 1 bubmuorexa [JOK
TEPMOTUHAMUKA https://m.edsoo.ru/7f41bf72
ArperartHbie
o | oo Bumorera 10K
https://m.edsoo0.ru/7f41bf72
®azoBbie
TIEPEXOIBI
Hroro no pazaeny 24
Paznen 4.9JIEKTPOAUHAMUKA
bubmuotexa [JOK
4.1 DEKTPOCTATHKA 10 1 https://m.edsc]i).ru/7f41bf72
ITocTostHHBIH
4.2 AIIEKTPUYECKUI 12 1 bubnmnoreka [JOK
' TOK. TOKH B https://m.edsoo0.ru/7f41bf72
pa3IMYHBIX cpeaax
Hroro no pasneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO
YACOB IO 68 3 3

I[TPOI'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

KosunuecTBO 4acos DJIeKTPOHHbBIE
Ne HaunumenoBanue
n/n a3/1eJIOB M TeEM K II (unpposbie)
ﬁ OI; - Beero Oﬁl-ITpo.JII)HLIe pﬁaKaneCKne 06pazoBaTebHbIe
porp paGoThI pa6oThI pecypesI
Paznen 1.9JIEKTPOJJUHAMUKA
1.1 g/[;er;f Tfﬁfrﬁﬁﬁi;ﬁ 11 1 3 bubmorexa LIOK
' P https://m.edsoo0.ru/7f41c97c
WHTYKIIS
Hroro no pazueny 11
Pa3znen 2. KOJIEBAHUS U BOJIHbBI
2.1 ﬁZEiHI(;I;I/IZ?IfII:IiI?HG 9 1 buGmorexa LIOK
' P https://m.edsoo.ru/7f41c97c
KoJeOaHus
2.2 :I;i?g;?;ﬁi;me 5 1 buGmiorexa LIOK
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
bubmuoreka [JOK
2.3 Onrrnika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pazgen 3.0CHOBbI CIIEITUAJIBHOM TEOPMHA OTHOCHUTEJIBHOCTH

OcCHOBEI
31 CIelanbHON 4 1 bu6mmoreka [JOK
' TEOpHUU https://m.edsoo.ru/7f41c97c
OTHOCHUTEIBHOCTHU
Hroro no pazgeny 4

Pa3znea 4 KBAHTOBASA ®U3UKA

41 DJIEMEHTBI 6 bubnmuoreka [JOK
' KBAaHTOBOM OITHKH https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoernue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE A1pO > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKH

N Bumoresa LOK

' P https://m.edsoo.ru/7f41c97c
acTpo(U3HUKH

Hroro no pasaeny 7

Pa3nen 6.OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 O6o0maromee 4 bubmuotexa [JOK
' MIOBTOPEHUE https://m.edsoo.ru/7f41c97c
HWroro no pazneny 4
PesepBHoe Bpems 3
O01mee KoJMYeCTBO 68 4 2

4acoB MO MporpamMme



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

V. ITOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
KosmuecTBo yacos
No Jara
n/ Tema ypoka pumeyanus
0 Bcero K/p J/p TIlnan | ®ak
T

®usuka — HayKa O PUPOJE.
1 HayuHnble MeTO1b1 TO3HAHUS 1
OKpY’KaroIllero Myupa

Posnb 1 MecTo Gu3uku B
(OopMHPOBAaHUN COBPEMEHHOMN
2 Hay4yHOU KapTUHBI MUpa, B 1
MPAKTUYECKOH 1eATETBHOCTH
Ioaen

MexaHnueckoe JBI)KEHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nemxenusd. [lepemenienue,
CKOpOCTh, YCKOPEHHE.

PaBHoyCKOpeHHoe HpHMOHHHeﬁHOC
JABUMIKCHUC.

CBoOoaHoe majieHue. Y CKopeHue
CBOOOHOTO MaJeHUs

KpuBonnHeliHOE nBUXKEHUE.
6 JIBrKeHne MaTepuabHOU TOUKH 1
10 OKPYKHOCTH

[TpuHIMIT OTHOCUTENBHOCTH
7 lNanunes. MuepuuanbHble CUCTEMBI 1
otcueta. [lepBbiit 3akoH HeroToHA

Macca Tena. Cuna. [Ipunuun
CyHEPHO3ULINU CUil. BTopoil 3aKoH
Herorona ns marepuanbHOM
TOYKH

Tperuii 3akoH HerotoHa s
MaTepHaIbHBIX TOUEK

3aKOH BCEMUPHOTO TATOTEHUSI.
10 Cuna sokectu. [epBast 1
KOCMHUYECKasi CKOPOCTb

11 Cuna ynpyroctu. 3akoH ['yka. Bec
Tena




12

Cuna tpenus. Koapduument
Tpenusi. Cuiia CONpOTUBIICHUS TIPU
JBYDKEHUH TEJa B )KUIKOCTH HITH
rase

13

[ToctynarensHoe U BpaliaTeabHOe
JBUKCHHE a0COTIOTHO TBEPIOTO
tena. MoMeHT cuiibl. [1imeuo cuibl.
YcnoBus paBHOBeCUs TBEPAOTO
Tena

14

15

16

17

Nmnynbc maTepuanbHOM TOUYKH,
CHUCTEMBI MaTepUAIbHBIX TOYECK.
Nmmnynbe cuibl. 3aK0H COXpaHEeHUs
uMITyJbca. PeakTuBHOE IBUKEHUE

PaGota 1 MOIITHOCTH CHJTBI.
Kunernueckast sHeprus
MaTepuaabHOU Touku. Teopema 00
M3MEHEHUN KMHETHYECKONH OHECPIrun

[ToTeHMaNbHAS SHEPTHSL.
[ToTeHnnanbHast SHEPTHsL YIIPYTo
ne(GopMUPOBAHHOM MPY)KUHBI.
HOTGHHI/I&JII)H&?I OHEpIruia TCjia B
OJIM3H TOBEPXHOCTU 3eMITU

PaBHOMepHOE mpsMOUHENHHOE
JIBUKCHHE

18

19

20

21

[ToTrenumanpHele U
HENoTEeHLUaIbHbIE CHIIBL. CBS3b
paboThI HEMOTEHIMATIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOU
9HEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHUYECKON
SHEPIUU

JIaGoparopHas paboTa
«HMccnenoBanue cBa3u pabOThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOH YHEPTHH Tella Ha
pUMEpEe PACTSHKEHUST PE3HHOBOTO
KTyTa

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKEY

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON
TeOpuu. bpOyHOBCKOE ABUKEHHUE.

Huddy3us




22

Xapaxkrep JBUKECHUS U
B3aHMMOJICHCTBUS YacTHUI] BEIISCTBA.
Mogenu cTpoeHus ra3os,
YKUJIKOCTEN U TBEPJBIX Tl

23

24

Macca monekyn. KonuyectBo
Bemtecta. [locTositHuas ABoraapo

TenmoBoe paBHOBECHUCE.

Temmnepatypa u e€ uamMepeHue.
[lIxana temnepatyp Llenbcus

25

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

26

AOcomoTHas TeMIIeparypa Kak
Mepa CpeIHEN KHHETUYECKOU
SHEPTUH JIBHXKCHHS MOJICKYJI.
YpaBHenue Menpaeneena-
Knaneiipona

27

28

29

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

JlaGopaTopHas paboTta
«HccrenoBanue 3aBUCUMOCTH
MEXy TapaMeTPaMH COCTOSTHHS
Pa3peKCHHOTO ra3a

N3omporuieccel B naealibHOM rasze u
UX rpauueckoe npeacTaBlieHue

30

BuyTtpennss sneprus
TEPMOJINHAMHYECKON CUCTEMBI U
CHOCOOBI €€ U3MEHEHMUS.
KonuuecTBo TemnoTs! u pabora.
BuyTpenHss sHeprus
OJTHOATOMHOTO HJIEaJbHOTO ras3a

31

32

33

Bunael Terionepenaun

VY aennHas TEII0EMKOCTh
BenecTBa. KoInuecTBO TEIIOTHI
MIpH Teruionepeaade. AauadaTHbIN
npouece

[IepBblii 3aKOH TEPMOJAUHAMUKHU U
€ro NPUMEHEHHE K U30IIpoLieccaM

34

HeoOpatumocTs nporieccos B
npupoze. Bropoii 3akoH
TEPMOIMHAMUKHI

35

36

[Tpunun nevicrBus u KI1/]
TEIJIOBOM MAIlIMHEI

Huxn Kapno u ero KITJ{

37

DKOJIOrH4ecKue MpooIeMbl




TCIJIOSHCPTCTUKHA

38

O6o0maromuii ypok
«Monexymnsapras ¢puszrka. OCHOBBI
TEPMOTUHAMUKI

39

Konrponsnas pabora no teme
«MonexynsipHas ¢puzuka. OCHOBBI
TEPMOMHAMHKI

40

41

42

43

[TapooOpa3zoBaHue 1 KOHICHCAIIHSL.
Hcnapenue u xunenue

AOCONIOTHAS U OTHOCUTENIbHAS
BJIAKHOCTh BO3/1yXa. HachlleHHbIH
nap

Teépnoe Teno. Kpucraminyeckue u
amopdHbIe Teaa. AHU3OTPOIHS
CBOWCTB KpUCTaJLIOB. Kuakue
kpuctauibl. COBpeMEHHbIE
MaTepHuabl

[InaBneHue U KpuCTaIU3aIH.

VYV nenbHast TENI0TA JIaBICHUS.
Cybnumarnus

44

45

46

47

YpaBHEHHE TEIIIOBOTO OamaHca

DneKTpu3aius Tel.
Dnekrpuueckuii 3apsia. [[Ba Buna
INMEKTPUICCKUX 3aPSIOB

[IpoBOIHMKH, AUDIEKTPUKH U
IIOJIYTIPOBOIHUKH. 3aKOH
COXpaHEHUs DJIEKTPUYECKOTO
3apsana

B3aunmopeiicTBue 3apsa10B. 3aK0H
Kynona. Touyeunsrii
JIEKTPUYECKUN 3apsi]

48

Hanpssk€HHOCTB DIIEKTPUYECKOro
nosist. [IpuHIMn cynepno3unuu
JIEKTPUYECKUX MoJel. JInuuu
HaIPsHKEHHOCTH

49

Pabota cwit anekTpocTaTHaeckoro
nound. [lorenuuman. Pazaocts
IOTEHIINATIOB

50

51

HpOBO}IHI/IKI/I 1 TUDJICKTPUKU B
QJICKTPOCTATUYCCKOM IT0JIC.
HH3H€KTPI/I'—I€CK&$I IMPOHUITACMOCTD

OnexrpoémkocTs. Konnencarop

52

DNeKTPOEMKOCTD TIJIOCKOTO




KOHJIEHCAaTopa. DHeprus
3apsKEHHOrO KOHJIEHCAaTopa

53

JlabGopaTopHas pabora "M3mepeHue
3JIEKTPOEMKOCTU KOHAEHcaTopa"

54

[IpuHIMIT NENWCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMUPOBAIILHOTO
arnapara, CTpyHHOro nmpuHTEpa.
DJIEKTpOCTaTUYECKAas 3alUTa.
3a3zeMiieHre IEKTPOIPUOOpPOB

55

DNEeKTPUUECKUN TOK, YCIIOBUS €T0
cymectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunienue. 3akon Oma aJist
ydacTka [enu

56

[TocnenoBarenpHOE, TApATUICTBLHOE,
CMEIlIaHHOE COETMHEHUE
npoBoAHHUKOB. JlabopaTtopHas
pabota «3y4yeHune cMEIIaHHOTO
COCTUHEHUS PE3UCTOPOB

57

Pabora 1 MoIHOCTh
3JIEKTPUYECKOTO TOKA.
3akon/lxoynsa-Jlenua

58

59

60

3akon OMa j1st TOJTHOM
(3aMKHYTOM) 2JIEKTPUUECKOM LIETIH.
Kopotkoe 3ambikanue.
JlaGopatopHnas pabora
«M13mepenune D/IC ncrounuka Toka
Y €r0 BHYTPEHHETO
COTIPOTUBIICHUS

DneKTpOHHas MPOBOJAUMOCTD
TBEPJIBIX METAIJIOB. 3aBUCUMOCTh
COIIPOTHBIIEHUS] METAJIJIOB OT
TeMIepaTyphbl.
CBepXIpoBOIMMOCTh

DNeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TonynpoBOTHUKH, MX COOCTBEHHAS
Y IPUMECHask TPOBOAUMOCTD.
CaoiicTBa p—N-miepexo/a.
[TonynpoBoIHUKOBBIE TPUOOPHI

62

DJEeKTpUYECKUi TOK B paCTBOPAX U
pacruiaBax >JIeKTPOJIHUTOB.
DNeKTPOIUTHIECKAs TUCCOIHALIHSL.
DNeKTpoIu3.




63

DNEeKTPUUECKUN TOK B ra3ax.
CamocTosTenbHbIN 1
HECaMOCTOSTEIbHBIA pa3psl.
Momnnus. 11nazma

64

65

66

DnexTpuueckue npudopsl U
YCTPOMCTBA U UX MPAKTUIECKOE
npuMmenenue. [IpaBuia TeXHUKH
0e30macHOCTH

O6o0maromuii ypok
«DQIEKTPOIMHAMUKAY
KonrponsHas pabora no Teme
«Qnektpocraruka. [locTosTHHBIN
3JeKTprudecKuil ToK. Toku B
Pa3IMYHBIX Cpeaax»

67

Pesepsublii ypok. KonTponsnas
pabora 1o Teme
"OnekTpoauHaMuka'

68

PesepBHEIit ypok. O600IIaromunii
ypok 1o TeMaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

68




11 KITACC

Ne
n/
n

Tema ypoka

ITocTostHHEIE MATHUTEI U BX
B3auMoOcicTBHE. MarHUTHOE
noje. BekTop MarHuTHOH
UHAYKIUU. JIMHUY MarHUTHOM
WHIYKIAH

MarsuTHO€ 1oJjie IPOBOJHUKA C
TokoM. OnbIT Dpcrena.
B3anmoaeiicTBre mpoBOJIHUKOB C
TOKOM

MarauTHO€E 1oJI€ MPOBOJIHHUKA C
TokoM. OnbIT Dpcrena.
B3aumoaeiicTBre mpoOBOHUKOB C
TOKOM

KoaunuecTBO 4acoB

Jara

Bcero

K/p

JI/p

Ilnan | dakr

IIpuMmeyanus

JlaboparopHast pabora «/3yuenue
MAarauMTHOI'O I10JIA KaTyHIKU C
TOKOMY

JlelicTBuE€ MarHUTHOTO TTOJIS Ha
MIPOBOAHMK C TOKOM. Cuiia
Awmmiepa. JlabopaTopHast pabora
«HccnenoBanne 1eUCTBUS
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJISI Ha
JBIKYILYIOCS 3apSKEHHYIO
yactuiy. Cuia Jlopenna. Pabota
cuisl JIopenna

DneKTpOMarHuTHas MHIYKIHS.
IToTok BEKTOpa MarHUTHOM
uaaykinuu. DJ1C uHAYKIIN. 3aKOH
JJIEKTPOMArHUTHON MHIYKIUU
®dapanes

JlabopaTopHas pabota
«HccnenoBanue sIBICHUS
3H€KTpOMaFHHTHOﬁ HUHAYKOUWN»

NunykTuBHOCTS. SIBICHUE
camounaykiuu. JJ1C
CaMOWHAYKITUU. DHEPTHsI
MarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe




10

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHuThl,
3JIEKTPOJIBUTATEIb, YCKOPUTEIIN
9JIEMEHTApHbIX YaCTHLI,
MHIYKIIMOHHAs II€Yb

11

O6o06maromuit ypok «MarautHoe
nosie. DJIeKTPOMarHuTHas
HHIYKLAS

12

13

14

15

KontposbHas pabota mo teme
«Mar"guTtHoe I10JI€e.
3JI€KTpOMaFHI/ITHa$I I/IHI[yKI_[I/ISI»

CB00OO/THBIC MEXaHUYECKUE
KosieOanus. ['apMOHHUYECKHE
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpamienue 3eprun

JlaGopaTopHas paboTta
«HccrenoBanue 3aBHCUMOCTH
NeproJia MajIbIX KoJIeOaHuii Ipy3a
Ha HUTH OT JITMHBI HUTH U MacChl
rpy3a»

KonebarenbHblit KOHTYD.
CB00OIHBIE JIEKTPOMArHUTHBIE
Kosie0aHUs B U/I€AIbHOM
K0J1e0aTeIbHOM KOHTYpE.
AHanorust MexxJy MexaHu4eCcKUMHU
1 DJIEKTPOMArHUTHBIM
MKOJe0aHusIMU

16

17

18

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIUr B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBienue o 3aTyXaroMIMX
KoseOaHusx. BelHyKIeHHBIE
MEXaHUYCCKHE KOJIeOaHNs.
Pe3onanc. BeinyxneHHbIE
OJICKTPOMArHuTHBIC KOJ'Ie6aHI/I$I

IIepeMeHHBIN TOK.
CuHyconganbHbIi IepeMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JEHCTBYIOIIEE 3HAYECHHUE CUJIBI TOKA
W HaIlpsKEHUS




19

20

21

22

23

Tpancdopmarop. [IponsBozacrtso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SJHEPTUU

YCTpolCTBO M MPAKTUUECKOE
MIPUMEHEHUE AJIEKTPUIECKOTO
3BOHKa, F€HEpaTOpa NEPEMEHHOTO
TOKa, JINHUH AJIEKTporepeaad

DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJCTBE AIEKTPOIHEPIUHU.
KynpTypa ncnonszoBanus
3JIEKTPO3HEPTUU B MOBCEIHEBHOMN
KU3HU

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHHS U
JuiiHa BOJIHBL. [lonepeunsie n
IIPOJI0JIbHBIE BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTb
3ByKa. Boicora Tona. TemOp 3ByKka

24

DNeKTpOMarHUTHBIE BOJIHBI, UX
cBoMcTBa U ckopocTsk. [llkana
3JIEKTPOMArHUTHBIX BOJIH

25

HpI/IHIII/IHBI paI[I/IOCBHBI/I nu
TCIICBUACHUS. Pa3BI/ITI/Ie cpencm
cBs3u. Pagnostokamus

26

27

28

Konrtponsnas padora «Konebanus
Y BOJTHBD»

[IpssMonuHENHOE pacpoCcTpaHEeHue
CBETa B OJHOPOJHOM cperie.
ToueyHslii HCTOYHUK cBeTa. JIyd
cBeTa

OTtpaxxenue cBeTa. 3aKOHbI
otpaxeHus ceera. [loctpoenue
M300paKeHU B IIIOCKOM 3epKalie

29

[Ipenomnenne ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIi yro MoaHoro
BHYTPEHHETO OTPAKEHUS

30

JlabopaTopHas pabota
«M3mepenune nokazarens
MIPEIOMIIEHUS CTEKIIa»




31

32

33

34

JIunzsl. [locTpoenue n3odpaskeHuit
B nuH3e. DopMyra TOHKOU JIMH3BL.
YBenuueHue JIMH3bI

JlaGopaTopHas pabora
«HccnenoBanue cBOWCTB
M300paXEHUI B TUH3AX)

Hucnepcus cera. CloXHBIN
cocraB Oenoro csera. L[Ber.
JlaGopaTopHas pabota
«Habnroenue aucnepcuu cBeTay

WuTepdepennus ceera.
Judpakuus cBeta.
JudpakuonHas pemeéTka

35

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspusanus ceera

36

37

38

OnTuueckue mpuOOpPHI U
YCTPOMCTBA U YCIIOBUS UX
0€301acHOTO PUMEHEHUS

FpaHI/II_[BI IMPUMCHUMOCTHU
KJIACCUYECKON MEXaHUKH.
HOCTy.TIaTH CHCHH&HBHOﬁ TCOPUU
OTHOCUTCIBHOCTHU

OTHOCHUTEILHOCTD

OIHOBPCMCHHOCTH. BaMe,Z[JICHI/IC
BPEMCHHU U COKpPAIICHUC NJIMHbI

39

DHeprus U UMITYJbC
penATUBUCTCKON YacTulpl. CBs3b
MAaccChl ¢ JHEPTUEN U UMITYJIbCOM.
OHeprus MoKos

40

KonTponbnas padota «OnTuka.
OcHOBBI cIeIMATILHON Teopun
OTHOCHUTEJIBHOCTI

41

42

43

®otonsl. ®opmyna [InaHka.
DHeprus U UMMyibc GpoToHa
OTKpbITHE U UCCIIEIOBAaHUE
dotorddexra. OnbiTer A. T
CroneroBa

3akonbl portorddekra. YpaBHeHNE
OiHiTeitHa ans porosddexra.
«Kpacnas rpanuna» goto spdexra

44

JlaBrenne cBera. OnbiTer I1. H.
JleOeneBa. XuMHUUECKOE JeliCTBHE
cBeTa




45

TexHuueckue ycTpoucTBa u
MPAKTUYECKOE TIPUMCHCHUE:
(dhoTorIeMeHT, POTONATUHK,
COJTHEYHas OaTapesi, CBETOIUOT

46

47

48

Permrenue 3agad mo reme
«DJeMEHTHI KBAHTOBOM ONTHKHY
Monens atoma Tomcona. OnbBITEI
Pezepdopaa o paccesnuro o-
yacTull. [manerapuas Moenb
aroma

IToctynater bopa

49

N3nydenue u noriounieHue
(OTOHOB TpH TEpexo/ie aTOMa C
OJIHOTO YPOBHS SHEPTUU HA
Ipyro. Buasl ciekTpoB

50

BonHoBbIE cBOWCTBA YACTHIL.
Bounsl ne bporis.
KopnyckynsipHO-BOITHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYJICHHOE U3J1y4eHHE

51

52

53

54

55

OTKpBITHE PAAMOAKTUBHOCTH.
OmnpiTel Pesepdopaa mo
OIPE/ICNICHNIO COCTaBa
PAaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anb(a-, 6era-, ramma-
u3ny4yeHus. Bnusaue
PaJIMOAKTUBHOCTH Ha )KMBBIC
OpTaHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacna.
ONEKTPOHHBIA U O3UTPOHHBIN
Oera-pacnaj. ['amma-usnydenue

OHeprus cBA3M HYKJIOHOB B S7pE.
S nepubie peakuuu. SnepHbIin
peaktop. [Ipobaemsr,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE
aCMeKThI EPHOM SHEPTETUKH

DneMeHTapHbIe YaCTULIBI.
OTkpbITHE TO3UTPOHA. METO1bI
HaOIIOJIEHUS U PETHCTPaIIN
aneMeHTapHbIX yactull. Kpyriblit
cros «®yHIaMeHTaIbHbIE
B3anMoaercTBUg. EMMHCTBO
(bU3UIECKOI KapTUHBI MUPAY




56

Bun 38é3nnoro neba. Co3sesnus,
SIPKHE 3BE3MBI, TIAHETHI, UX
BUaMMoOe ABrkenne. ConHevnast
cucrema

57

58

59

60

61

Counuue. CoHeuHass akTUBHOCTD.
Ncrounuk snepruu CosHua u
3BE3

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOM
nocieoBaTeabHOCTH. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABICHHSI O TIPOUCX 0K ICHUU
u 3Bosrouny ConHua u 3B€371

Mnuneunsiii [lyTe — Hamma
lNanaktuxka. [lomoxenue u
nerkenne Connna B [amakTuke.
lNamakTuku. YEpHbIE ABIPHI B s1pax
TIAKTUK

Bcenennas. Pa3z0Oeranue ragakTHK.
Teopust bonbioro B3pbiBa.
PennkroBoe uznydeHue.
MeraranakTuka

Hepemennsie mpoGieMbl
aCTPOHOMHUU

62

KontponbHas padoTa «2J1€MEHTHI
ACTPOHOMUU U acTPOPHUIUKU»

63

O6o06matonuii ypok. Ponb pusuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH chepax IeaTeTbHOCTH
YeJoBeKa

64

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE
MUpa

65

66

Oo6o06maromuit ypok. Pomib
¢buznueckoil Teopuu B
(bopMHpOBaHUY TIPE/ICTABICHUI O
¢bu3nueckoil kKapTuHe MUpa

Ob6o06maromuit ypok. Mecto
(bu3MUECKON KapTHHBI MHpa B
o01eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE




67

68

69

PesepsHbIil ypok. MaruutHoe
1oJie. JNEeKTpOMarHuTHas
WHTYKIUS

PesepBubiii ypok. Ontuka. OCHOBBI
CHelraIbHON TEOpUU
OTHOCHUTEJIBHOCTH

Pesepubiii ypok. KBanToBast
¢bu3uka. DIeMeHThl aCTPOHOMHHU U
acTpodu3uku

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

69
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