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IosicuuTebLHAas 3aNIUCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOCHHMsI OCHOBHOHM 00pa3oBaTelbHOM IMporpammsl, npeactaBieHHbIX B OI'OC
COO, a Takxke ¢ ydé€roM (enepaibHON paboyeil mporpaMMbl BOCHUTAHUS M
KOHIIEMINK TpenojaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeNbHBIX
OpTraHU3aIUAX Poccuiickoi denepanuy, peanu3yommx OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copmepxanue mporpaMmbl MO (PU3MKE HaIpaBieHO Ha (opMmHupoBaHHE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOydarommxcs 10-11 kmaccoB mnpu
oOydeHnH UX (u3HMKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO
noaxoaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METAlpEeIMETHBIM pE3yJbTaTam
oOyueHus, a TaKKe YYUTHIBAET HEOOXOAMMOCTh pEaM3allUUd MEKIIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-HAy4YHbIMU Yy4Ye€OHbIMU TNpeaMeramu. B Hel
ONPEENSIOTCA OCHOBHBIE LIENM M3y4YeHUs (PU3MKUA Ha YPOBHE CPEAHEro OOILIEro
oOpa3oBaHMsl, TJIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTanpeIMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpaMma 1o ¢pu3HKe BKIIOYAET:

o INIAHUPYEMbIE PE3YNbTaThl OCBOEHUSI Kypca (U3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTaThl IO roJjaM 00yUYeHUS;

e cOJIepKaHue yueoHoro npeamera «Dusukay mo rojgaM oOy4eHusl.

®du3rka Kak Hayka o HauOoyiee OOIMX 3aKOHAX MPHUPOJIbI, BBICTyMas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaroniemM Mupe. IIIKobHbIN Kypc (U3UKH — CHCTEMOOOPa3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHHH, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmosib3oBaHME UM AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeniesisseT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTepHaloB C 3aJaHHBIMHA CBOMCTBAMU M APYTHX.
W3yuyenne ¢Gu3MKH BHOCHUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouuxcs, B (OpMUpOBaHUE YMEHHI NPUMEHSThH
HAy4YHbIA METOJI MO3HAHUS TIPY BHINIOJIHEHUU UMHU YYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy Kkypca (usMku Jj1s YpOBHS CpEeAHEro ooOIero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
IIOCTPOCHHSI.



Hoes yenocmunocmu. B COOTBETCTBUU C HEM KypcC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (Qu3MKu
o0ObeaUHEH BOKPYr (Qu3nueckux Teopui. Benmymmm B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzamusi TpeanoiaraeT HCIO0JIb30BaHHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3uKkn ¢ pa3BUTHEM O0OmecTBa, a TakkKe C MHPOBO33PEHUYECCKUMH,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti uanpasnennocmu. Kypc (usukm  mpeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKESHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHHUS DJIEMEHTOB
COJIEp>KaHMs, TOCBAIIEHHBIX OSKOJOTHYECKUM TMpoOJjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JieM pallMOHAIBHOTO MPUPOAONOIb30BAHUS U IKOJIOTHYECKOU 0€301MacHOCTH.

CrepKHEBBIMHU DJIEMEHTaMH Kypca (DU3UKM Ha ypPOBHE CPETHEro OOIIEro
oOpa3oBaHus SIBISAIOTCS (pusmdeckue Teopuu (HopMUpOBaHHUE MPENICTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3MUECKOU TeOpUH, poiin HyHIaMEHTAIbHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOJE, T'pPaHHIAX
MPUMEHUMOCTH TCOPUH, JJII OIHUCAHUS €CTCCTBEHHO-HAYYHBIX SIBICHUA W
IIPOIIECCOB).

CucTeMHO-IeSTENHbHOCTHBIN TOJIX0/I B Kypce (DU3UKHU peamnu3yeTcsi Mpexe
BCETO 3a CYET OpraHU3alHUH DKCIICPUMEHTATBHOU ACATEIBPHOCTH O0YYarOIIMXCH.
Jns  GazoBoro ypoBHS Kypca (U3MKHM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JOKCICPUMEHTOB M J1A0OpaTOpPHBIX padoT,
KOTOpBIE B IporpamMme 1o (pusuke oObeIMHEHBI B OOMIWN CITUCOK YUCHHYECKHUX
MpaKkTUYeCKux padboT. BrijeneHne B yka3aHHOM TepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS M OIICHKH, OCYIICCTBISICTCS  YYaCTHUKAMHU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJS U3 OCOOCHHOCTEH IIJIAaHUPOBAHUS U
ocHameHuss kaOmHera (Qusmku. Ilpm dsToM  oOecneymBacTCs  OBJIAJCHHUC
OOYYarOIIMMHUCS YMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHHS, HCCICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEIIOKCHHBIX THITOTES.

bonbioe BHUMaHWE yHAENsSeTCS PCEHICHUIO PAcYETHBIX W KAdYeCTBCHHBIX
3amad. [Ipyu 3TOM mJIg pacUETHBIX 3a/ad MPUOPUTETOM SBIISIOTCS 3a7a4d C SIBHO
3aJlaHHOMN (hHU3HUECKON MOJIENBIO, TTO3BOJISIFOIINE MPUMEHSITh H3yUYE€HHbBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasleia Kypca, TaKk U WHTETPUPYS 3HAHHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3ajjad MPUOPUTETOM SIBIISIOTCS 3aJaHusl Ha
OoOBsICHEHHE TpOoTeKaHUs (U3MYECKUX SBJICHUA W TPOLIECCOB B OKPY’KaIOIIEH
XKU3HHU, TpeOyronue BbIOOpa (PU3MYECKON MOJENH JUIsl CUTyallud TMPaKTHKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBum ¢ TpeboBanumsiMu DPI'OC COO k MarepuaibHO-
TEXHMYECKOMY OO€CIeYeHHI0 Y4eOHOro mpolecca 0a30oBbI YypOBEHb Kypca
(bU3MKK Ha ypOBHE CpeTHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThbCsl B YCIOBUSIX
MpeIMETHOr0 KaOuHeTa (U3MKUA WIM B YCIOBUAX MHTETPUPOBAHHOrO KaOWHETa
IPEeIMETOB E€CTECTBEHHO-HAYYHOro Hukia. B kabuHere (QU3MKH MOIKHO OBITH
HE0OXoaMMOe J1abopaTOpHOE OOOpYAOBAaHWE ISl BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHUYECKUX MPAKTUUECKUX paboT U JEMOHCTPAIIMOHHOE
obopyaoBaHue.

JleMOHCTpallMOHHOE  000pyJoBaHUE (QOPMHUPYETCSI B COOTBETCTBUHU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH U  00O€creuyMBaeT IOCTaHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (U3HKE KIIOYEBBIX JEMOHCTpAIUil Jis
UCCIICIOBAaHMSI ~U3yYaeMbIX SIBICHMA H  TPOIECCOB, OSMIMPHUYECKHX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpymOBaHUE [UIsI YYEHHYECKHX MPAKTUYECKUX paboT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEYMBAETCs B pacuére
OJJHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcs. TemaTHuecKue KOMIUIEKTbI
7a00paTOpHOTO OOOPY/IOBAHUSI JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUil.

OCHOBHBIMM LIENISIMUA U3YYEHUS PUBHKHU B 00IIEM 00pa30BaHUU SIBIISFOTCSL:

e popMupoBaHuE HHTEpeca M CTPEMJICHHUS OOYyYarolMXcsi K HAaydHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEJUICKTYAIbHBIX M TBOPYECKUX
CITOCOOHOCTEI;

e pa3BUTHE NPEICTABICHUN O HAyYHOM METOoj]ie MO3HaHWs U (OPMUPOBAHUE
UCCJIEIOBATENbCKOTO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

 hopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa W3YYCHHs] OCHOB
CTPOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e popmMupoBaHue yMEHMII OOBSICHATH SIBICHHS C  HCIOJIH30BAaHHEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIhCTB;

e popMUpOBaHUE TIPEACTABICHUA O POJM (PUUKU JUISI Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne STUX Iene 00ecreunBaeTCsl pelieHneM CIeIYIONNX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:



e IPUOOPETEHNE CUCTEMBI 3HAHUIM 00 00X (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsX, BKJIIOYAas MEXaHUKY, MOJIEKYJISIpHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPUUKHY;

e popMUpOBaHHE YMEHUW TNPUMEHITH TEOPETHUECKHE 3HAHUS IS
OObsiCHeHUS (PU3MYECKUX SBJICHUW B TPUPOAEC U JUISI TNPUHATUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

¢ OCBOCHHME CIIOCOOOB peIIeHMs] Ppa3IUYHbIX 3a/Jad C SIBHO 3a/laHHOM
dusznyeckoil Monenblo, 3a1ay, MOAPa3yMEBAIOIIMX CAMOCTOATEIHHOE
co3faHue GU3NUecKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e IOHUMaHWE (PUBUYECKUX OCHOB W MPUHIUIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIMSHUS Ha OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMHU CaAMOCTOSITENIbHOTO IUIAHUPOBAHUS W MPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HMHTEpIpeTauuu HUHPOpMAaLHH,
OIIPEENECHMS TOCTOBEPHOCTH ITOJIyYEHHOTO PE3yJIbTaTa;

e CO3/IaHHE YCIIOBMM ISl PAa3BUTHSA YMEHUN IPOEKTHO-HCCIENOBATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbII ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus orBoautcsa 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemelii B mporpamMMe no (U3MKE MEpeueHb JIabOpaTOPHBIX W
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb Je€JaeT BBIOOP
poBeNEeHUsT J1adOpaTOpHBIX pPabOT M OMNBITOB C YYETOM MHIWBHUAYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYYEHMUSA
10 KITACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOI'O MO3HAHMS

®usuka — Hayka o npupone. HayuHble mMeToAbl NO3HAHUSA OKPYKAKOLIETO
mupa. Ponbp DJKCriepuMeHTa W TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MogaenupoBanue ¢u3nyecKux SBJIEHUM M mpoueccoB. HayuHble rumoressl.
®dusnueckre 3aKOHbI U TEOpUH. ['paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle W LHUQPPOBbIE HU3MEPUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe JBHXKeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUKEHU.
Cucrema orcué€ra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMM HAa OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U [EepeMENICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboHOE majieHue. Y CKOpeHHue CBOOOTHOTO ITaJICHHUS.

KpuBonuHeintHoe  aBvKeHue. [IBWKeHHE  MaTepUaJbHOM  TOYKH IO
OKPY>KHOCTH C MOCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocTh. [lepuoa u yactora obpaienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTPONCTBA W MPAKTUUECKOE TMPUMEHEHUE: CIUI0METD,
JBI)KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cuCTEMBI OTCYETA, WILTIOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBU>KCHUSI.

[IpeobpazoBanue IBHKEHUM C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABMKEHHS Tejla, OPOILIEHHOTO TMOJ YrjoM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

HamnpaBnenue CKOpoCTH NpU ABUKEHHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHre HEPAaBHOMEPHOTO JABMKEHHUS C LEJBIO ONPEIEICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NyTSAMH, MPOMJICHHBIMU TEJIOM 34
MOCIICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue NBIKEeHUS Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuimn  otHOocuTenbHOCTM  ['aymumesa.  IlepBeil  3axkoH  HeroToHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIs. MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuima Tsoxectu. llepBas kocmuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHusl CKOJIbKEeHHUS U cuiia TpeHus nokos. KoadduimeHT tpenusi.
Cuna conpOTUBIICHUS MPU ABUKECHUU TEJIAa B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpanaTeIbHOE ABMKEHUE a0COIOTHO TBEPIOTO TETa.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llmeuo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA W MNPAKTUYECKOE MPUMEHEHHWE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHME MacC B3aUMOICMCTBYIOIINX TE.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMaIInH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABbEME U T1aJICHUU.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariui.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TEJa, HMEIOIIETO OCh
BpAILICHHUS.

Tema 3. 3aKoHbl COXpAHEHUSA 8 MEXAHUKE

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckasi 3Heprus MarepuaibHOM TO4ku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTHS YIpYro
nepopMupoBaHHoi  mipykuHbl.  [loTeHnManbHast  2HEprust Tena  BOIM3U
ITOBEPXHOCTH 3€MIIH.

[loTeHUMaIbHBIE W HEMOTECHUHUAIBHBIE  CHJIBI. CBsi3b  paboThHI
HENOTEHUUAIBHBIX CUJI C WU3MEHEHUEM MEXAHUYECKOW DHEPIUM CUCTEMBI TEIN.
3aKOH COXpAHEHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue v Heyrpyrue CTOJIKHOBEHUSL.

TexHn4eckrue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo MOTEHIIMATBLHOM SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3yyenue abCONMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanre cBsizu pabOTHI CUIIBI ¢ U3BMEHEHHEM MEXaHMYECKOW SHEpPruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. Mosiexkyasipaasi puzuka 1 TepMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYIAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep ABIKCHHUS U
B3aUMOJICMCTBUSI YaCTHUIl BelIeCcTBA. MOJIENN CTPOCHUS Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeeil. Macca u
pa3mepsl Monekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u €€ msmepenue. lllkama temmneparyp
Llenscus.



Mopgens  upeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJICKYJISIPHO-
KMHETHYECKOW TEOpUH HJCAIbHOrO raza. AOCONIOTHAs TeMIleparypa Kak mepa
CpEIHEN KWHETHMYECKON SHEPruy TEIUIOBOrO NBWKEHUA dacTul rasza. [llkana
temnepatyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe MeHaeneeBa—KiamnepoHa.
3akon JlanbToHa. M3omporiecchl B UCaIbHOM Ta3e C MOCTOSIHHBIM KOJWYECTBOM
BelecTBa. ['paduyeckoe MPEACTABICHHE H30MPOIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOICTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
Oapomerp.

Llemoncmpayuu

OnwITHI, AOKA3bIBAIOIINE IHUCKPETHOE CTPOCHHE BEMIeCTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OmneiThl O AP HY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita IITepHa.

OnbITHI, JIOKa3bIBAOIIUE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aNMO/ICHICTBHSL.

Mogens, WILTIOCTpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHMS MJACAIIBHOIO Tasa,
M30IPOIIECCHI.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanrie 3aBUCUMOCTH MEXKY ITApAMETPAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoanHamMuueckass cucteMa. BHYTpEHHSsSI SHEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U cioco0bI €€ n3mMeHeHnus. KonmuecTBo TeIioTel U pabota. BHyTpeHHsIs
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BELIECTBA.
KosnuecTBo TEIIOTH pH TEIIONEpEIaye.

[lonarue 00 amgumabaTHOM mporecce. llepBbIli 3aKOH TEPMOJAMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOJUMHAMHUKHA K u3omporeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoIieccoB B MPUpPO/IE.

TeruoBele ~ MamwmHbl.  [IpuHOMOBI  AEMCTBUSA ~ TEIUIOBBIX  MallMH.
[IpeoOpazoBanusi »HEpPrUM B TEIUIOBBIX MamuHax. KoadduumueHt mnosne3noro
nerictBusl TeruioBod mamuHbl. [{ukn KapHo um ero ko3pduuMEHT MOJI€3HOTO
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHu4eckue YCTpOCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEpPruy Teja MpU COBEPIICHUHU pPaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue sgupa B
JATYHHOU TpyOKe IyTEM TpEeHUs (BUACOAEMOHCTPALIHS).

N3meHeHne BHYTpEHHEH 3Hepruu (TeMIiepaTypbl) Teja Mpu TeIuionepeaaye.

OnpiT 1O anuabaTHOMY pacIIUPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CTOPAHHUSI, PEAKTUBHOTO
JIBUTATETISI.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3mepeHne ynenbHOU TEII0EMKOCTH.

Tema 3. Aepezammnule cocmoanus eeuiecmea. Mazosvie nepexoovl

[TapooOpazoBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTH BO3Ayxa. HachlllleHHBIA map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u amopdHsie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibl. CoBpemeHHble Martepuanbl. [LiaBieHue wu
KpUcTayuM3aius. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUe TEI0BOTO OanaHca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUS COBPEMEHHBIX MaTEpHUaJoOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noOHM>KEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIaBJICHUS KPUCTAJUIMYECKOTO BEIIIECTBA.

JleMoHCTpanus KpUuCTasIoB.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3mepeHre OTHOCUTENIbHOM BIAXKHOCTH BO3/IyXa.

Pa3znen 4. JnexkTpoanHaMuKka
Tema 1. Inekmpocmamuxa
OJNeKTpU3alus Tel. OJEKTpUYECKUM 3apsia. JlBa BuAa DIEKTPUYECKUX
3apsanoB. [IpOBOJHUKM, TUANEKTPUKKA W TOJYIPOBOAHUKU. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akod Kynona. ToueuyHsblil 31eKTpUUecKuil 3apsi.
Onextpuyeckoe mnone. Hanpsk€HHOCTh anekTpuueckoro mons. IIpuHiun



CYNEPHO3ULIUNA IIEKTPUYECKUX MOJEH. JIMHMM HanpspKEHHOCTH DJIEKTPUYECKOTO
TOJIA.

PaGora cumm  snekrpoctatmdeckoro  moisa.  I[lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AMDNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
Jwvsnextpruyeckasi NPOHULIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHIEHCATOopa.

TexHuyeckue yCTpoHWCTBA M NPAKTHUUYECKOE NPHUMEHEHHE: HSIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKasi 3allliTa, 3a3eMJICHHE DJIEKTpOnpuOOpoOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpOMCTBO U MPUHIMI JEUCTBUS MJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOAHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT  IUIOLIAAH
IIJJACTUH, PACCTOSHUS MEXAY HUMH U AUIEKTPUUYECKON TPOHULIAEMOCTH.

DHeprus 3apspKEHHOIO KOHACHCATOPA.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3mepenne 2neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

OJEKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAaHHUS SJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenu.

DJIEKTPUYECKOE COMPOTUBJICHUE. YIENbHOE CONPOTHUBIICHHE BELIECTBA.
IlocnenoBarenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COCANHEHNE ITPOBOJIHUKOB.

PabGora osnektpuyeckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTb
AIIEKTPUYECKOTO TOKA.

DNeKTpoABMXKYLIAasi CHJIa U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHHKA TOKA.
3axoH Oma Ju1st TOMHOM (3aMKHYTOM) 35iekTpudeckoi nenu. Koporkoe 3ambikaHue.

ONEKTpOHHAsA  MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudecKuid TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomyrmpoBOTHUKMY. CobcTBeHHast 17§ MIPUMECHAs ITPOBOJIMMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJNEeKTpUYEeCKHd TOK B  pacTBOpax M pacIulaBax  AJIEKTPOJIUTOB.
DNEKTPOIUTHYECKAs IUCCOLMAUA. DIEKTPOIIH3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME. aMIepMeETp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, OJIJIEKTPOHATPEBATEIbHBIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN IO,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIIN MO0/, TaJIbBAHUKA.

Llemoncmpayuu

W3mepeHne CUiTbl TOKA U HAPSDKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CMeniaHHOe COeIMHEHUE TPOBOTHUKOB.

[IpsmMoe wW3MEpeHHE DIEKTPOABWKYIIEH CWiIbl. KOpoTkoe 3ambIkaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ IpOBOAUMOCTb BO3AYXaA.

OHOCTOPOHHSISI IPOBOIUMOCTD JHOJIA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

M3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIEKTPOABUKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabGmronenue snekrpomsa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIecTBIsETCS C
Y4ETOM COJIEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMHM MaTEMaTUKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbId (akT, rumnoresa, (Quanyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellieHWe CUCTEMBbl ypaBHEHUU, JWHEWHas (QyHKIHS,
napabona, runepOosia, Ux rpauku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHHE B XKUBOW mpupoje, muddysus, ocMoc,
TEII000OMEH >KMBBIX OPraHU3MOB (BHU[bI TEILIONEpPEAayuH, TEIUIOBOE PABHOBECHE),
AIEKTPUYECKUE SBJIICHUS B dKUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEI, KUIAKOCTEH WU



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLIMALNSA,
raJIbBaHUKA.

l'eoepaghus: BnaxxHOCTb BO3/yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABM)KEHUN C HCIOJB30BAHUEM MEXAHU3MOB,
y4€T TpPEHUSA B TEXHUKE, NOALIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXpPaHEHMS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JPYTrHE), JABUTATEIb BHYTPEHHEIrO
CrOpaHus, mapoBasi TypOHHa, OBITOBOM XOJOIMUIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasl 3allluTa, 3a3€MJIEHUE AIIEKTPONpPUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpPEBaTEIbHbIE puOOpHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. JnekTpoauHamMuKa

Tema 3. Maznummnoe noe. I1eKmMpoMazHUMHAA UHOYKUUA

ITocTtossnHple  MarHuThl.  B3ammojelicTBHE  IIOCTOSIHHBIX ~ MAarHHMTOB.
MarnutHoe mosie. Bektop MarHuTHOW WHAYKUMHW. [IpyuHOMIT Ccyneprio3unuu
MarHUTHBIX MoJiek. JIMHMKW MarHUTHOM WHAYKIUU. KapTuHa JMHUN MarHUTHOU
WHIYKIWAH MOJISI TOCTOSIHHBIX MAarHuTOB.

MarautHOoe T1I0JI€ TPOBOJHHMKA C TOKOM. KapThHa JHMHUNA WHAYKIHA
MarHWTHOTO TIOJIA JUIMHHOTO IIPSIMOrO IMPOBOJHHMKA W 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TPOBOIHUKOB C
TOKOM.

Cuiia AMnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOaysb U HamIpaBJIeHUE. [BUKEHUE 3apsSKEHHON YaCTUIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
MHAYKIAHW. OJIEKTPOABMXKYINAS CWIa WHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe »ieKTpUyYecKoe ToJie. ONEKTPOABIKYIIAS CUJIa WHIYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM IOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJCKTPOABIKYIIAS  CHJIA
CaMOWHIYKIIUH.

DHEprus MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MArHUThl, BJEKTPOMATHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTapPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3EKTPOHHOIO ITyYKa MArHUTHBIM ITOJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO TOJIA.

B3aumopeiicTBie JByX IPOBOIHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuibl JIopeHIIa Ha HOHBI AJIEKTPOIIUTA.

SBneHue 3NIEKTPOMAarHUTHOW UHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJIBIKYIIEH CHJIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKa.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

M3y4yeHne MarHuTHOTO MOJISI KaTYLIKH C TOKOM.

HccnenoBanue IeHCTBUS TOCTOSIHHOTO MArHWTa Ha paMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3nea 5. Kote6anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumuble Konedoanus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHHYECKHE  KOJeOaHUS.
["apmonunyeckue kosnebanus. [lepuon, wacrtora, amrummryga u ($aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MaTreMaTUYECKUN MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHWYECKUMU U
ANEKTPOMArHUTHBIMU KoJiebanusiMu. Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUM B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienre o 3aTyxaromux KoyieOaHusX. BbIHYXIEHHbIE MEXaHUYECKUE
kosie0anus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHUHYCOMOAIBbHBIM MEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOIO TOKA. AMIUIMTYJHOE W JEHWCTBYIOIIEE 3HAYEHHE CWJIBI TOKa W
HaIPsIKEHUSI.

Tpanchopmarop. IIpousBoacTBo, nepenada U NoTpeOICHUE SIEKTPUUECKON
DHEPrur. DKOJIOTMYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHHUE: DIICKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOT0O TOKA, JTUHUU 3JIEKTpOIepeaay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KoJieOATEIbHOW CUCTEMbI (MPY>KUHHBIN WU
MaTeMaTUYECKUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHnui.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6mronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHanc mnpu T1OCIEIOBATENPHOM COCAWHEHUU PE3UCTOPA, KATYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTPONIEPEIayu.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomul

HccnenoBanre 3aBUCUMOCTH TEpHUOJa MajbiX KoJieOaHUM Ipy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HNccnenoBanne TEpEeMEHHON0 TOKa B LEMA U3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31€KmMpoMazHuUmMHble 60JIHbL

MexaHnueckue BOJHBI, ycioBUSL pacnpoctpaneHus. llepumoa. CkopocTb
pacnpocTpaHeHusi W JiuHa BOJHBL. [lomepeyHble W MPOJOJNBHBIE BOJIHBI.
HNuTepdepenHius u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS M3TYyYEHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoinHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUe, MpesioMJIeHHe, ToJsipu3amnus, audpakims,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3JeKTpPOMarHUTHBIX BOJH. [[prMeHEeHuEe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUIMOBI paguOCBsI3U U TeleBUAeHUA. Paaronokamusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-nieys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHNE MTONIEPEYHBIX U MPOI0IHHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue unrepdepenimu u qnudpakiiuy MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU M
4acTOTOM KoJeOaHUM.



HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX — BOJIH: OTpakEHHUE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. lIpsMonuHENHHOE pacnpoCTpaHEHUE CBETA B
ogHopoaHOU cpene. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHue n300pakeHUil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroa MNOJHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CiioxHbI cocTaB O6enoro cseta. LIBer.

Cobuparonie u pacceuBarompe JuH3bl. ToHkas swmH3a. DokycHoe
pacCTOsIHME W ONTHYECKash Cujla TOHKOM JuH3bl. IlocTpoeHue nzoOpaxeHUil B
COOMPAIOIINX U pacceuBaroluX JHH3aX. DopMyna TOHKOW JIMH3bI. YBEIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenesnbl TPUMEHUMOCTH T€OMETPUYECKOUN ONTHKHU.

BonnoBas ontuka. WuTtepdepenuusi cBera. KorepeHTHble HCTOYHUKH.
VYcnoBus HaOMOIEHHS MAaKCUMyMOB M MHUHMMYMOB B HHTEpQEpPEHIIMOHHOU
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [udpakumonHas pemérka. YciaoBHe HaONIOACHUA
[JIABHBIX ~MAKCUMYMOB TIpH  MaJ€HUM MOHOXPOMATHYECKOIO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHHuecKue yCTPOHMCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKON, BOJOKOHHas
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonIMHENHOE pPACIIPOCTPAHEHHE, OTPAXKEHHE M IPEJIOMIICHHE CBETA.
OnTuyeckre mpuOOopHI.

[TomHOE BHYTpEeHHEE oTpaxkeHue. Monens cBeToBoa.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne narepdepeHIuum cpeTa.

Hab6mronenune nudpaximm ceera.

HaOGmronenue nucnepcuu cBera.

[TonydyeHue crekTpa ¢ MOMOIIbIO MPU3MBI.

[TonydyeHue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHONU PEIIETKH.

HabGnronenue nonsipu3aluu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi



N3mepenune nokasareisi npeaoMIICHHS CTEKIIA.
HccnenoBanne CBOMCTB M300pakKeHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3nes 6. OcHOBBI cHeMAJILHOI TEOPUH OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpALCHUE
JUIVHBI.

OHeprus 1 UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs3b MacChl C JHEPrUEH U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHSA
IIOKOSI.

Pa3nen 7. KBanroBasi puszuka

Tema 1. Inemenmot K6AHMOBOI ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3HEprur GOTOHA C €r0 YACTOTON. DHEPrus
U UMIyJbC (pOTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotoapdexra. YpaBuenue OiiHmTeiiHa 11 poTodPdekra. «KpacHas rpaHunar
dboTorddekra.

JaBnenne cBera. OnbiTol I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoMCcTBa U TNMPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(dQheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
IImanerapHas Mmognens aroma. Iloctrynarsl bopa. M3sinydyeHune u moriomeHue
(GOTOHOB MpU TMEpexojie aToMa C OAHOIO YPOBHS SHEPruU Ha Jpyrod. Bumbl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBble cBolicTBa yactull. Bonuel ne bpoina. KoprnyckynspHo-BoaHOBOM
JTyaTnu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenne AIMHBI BOJIHBI J1a3epa.
HabGmrogenue nuHeR4aTbIX CIEKTPOB U3TYUCHUSI.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul
HaOnroienre nuHeiyaToro CreKkTpa.
Tema 3. Amomnuoe adpo
OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOeHHS sApa. OTKpbITHE
paguoaktuBHOCcTH.  OmbiThl  Pesepdopma 1o ompespenieHHI0  cocTaBa
paauoakTuBHOro wu3nmydeHusi. CpoiicTBa anbga-, Oera-, TaMma-U3Iy4YCHUS.
BnusHne pagroaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas moxens siapa ['eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anbda-pacnaa. OJEKTPOHHBIA M MO3UTPOHHBIM Oera-pacman. [amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3U HYKJIOHOB B sajipe. Snepubie cuibl. JledekT maccsl sapa.
Snepnseie peakunu. [lenenue u cuHTeE3 AI€EP.
SAnepusiii peaktop. TepmosinepHsbiii cuHTe3. IIpobOiieMbl M NEpPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI AIEPHOU SHEPTETHUKHU.
OnemeHTapHble YacTUIbl. OTKPBITHE IO3UTPOHA.
MeTobl HAOMIOEHUS U PETUCTPALIMU DJIIEMEHTAPHBIX YACTHII.
@dyHIaMeHTalbHbIe B3auMOAEHCTBUA. EAMHCTBO (hU3nveckoil KapTUHBI MUpA.
TexHUYeCcKue yCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHE: JTO3UMETP, Kamepa
Buinbcona, simepHbIil peakTop, aToMHasi 6omoa.
Jlemoncmpayuu
Cu€TYrK MOHM3UPYIOIIHUX YaCTHII.
Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi
HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKHU

Otansl pa3BuTHs acTpoHoMuu. [IpukiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3mHoro neba. Co3Be3ausi, spKue 3BE3BI, IUIAHETHI, MX BHIUMOC
JIBIDKCHUE.

ConHeyHnas cucrema.

Connne. ConHeuHas akTHUBHOCTh. Mcrounuk sHepruum CojHila U 3BE3L.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J(MarpamMma «CIIEKTpajbHbBIA KJacc —
CBETUMOCTB». 3BE3]IbI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBHCHUMOCTH «Macca —
CBETHMOCTBY» MJI1 3BE3]] TVIABHOM MOCJIEA0BATEIbHOCTU. BHYTpeHHEe CTpoeHHue



3B€311. COBpEMEHHBIE MPEACTABIEHUS O MPOUCXOXKACHUU U 3Bomonnu ConaHua u
3BE3]. DTaNbl )KU3HH 3BE3I.

Mneunsiii Iyt — Hama [Mamaktuka. [lonoxenue u nBwxeHue CoiaHua B
[Namaktuke. Tunel ranakruk. Paguoranaktuky u xBazapbsl. UEpHBIE ABIPHI B sApax
TaJIaKTHK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa00ia. Pazdoeranue rajiakTuk.
Teopus bonbioro B3peiBa. PEIMKTOBOE U3ITyUYECHHE.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

HabnroneHnuss HeBOOPYKEHHBIM TJ1a30M C HCIIOIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONPENENCHUs MMOJ0KEHUSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1us CEeBEPHOro MOJIYIIapus U IPKUE 3BE3/BI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo6o01maromniee MOBTOPEHHE

Ponp ¢u3uku © acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COIIMAILHOM M 3TUYECKOU cepax AesaTebHOCTU YEIOBEKA, POJIb U MECTO (PUBHKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOU KapTHHE MUPA, pOjib (GU3UUECKOIN Teopuu
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (PU3NYECKON KapTUHE MHpaA, MECTO
bu3nUecKoil KapTUHBI MUpPA B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocyuiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3€M C KypCaMH MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, (puznueckas BeIUYWHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemwieHHWE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKIHMH HA OCH KOOPIAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUN, NPU3HAKKH TOJI00US TPEYroJbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYpP B 00BhEMa Tell.

buonoeus: snextpuueckue SBICHUS B KUBOM mpupojne, KoiebaTenbHbIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUITMYECKOW PEMIETKH, CHEKTPaIbHBIN
aHaJm3.



l'eocpagpusa: MarHWUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX PV,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonoeus: JNUHUU DJIEKTpONEpeAady, TEHEpaTop MEePEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pajap, PaAUuONpPUEMHUK, TEIEBHU30D,
anTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas barapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBLI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO TpenMmera «Du3WKa» HA YPOBHE CpPEIHETO OOIIETo
oOpa3oBanus (0a30BbI YPOBEHB) JODKHO OOCCTIICUUTHh JOCTIKCHUE CIICTYIONMIUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS Y4eOHOro npeameTa «OU3nKay JOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKJCHUW, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOIECCE pEeaM3alMi OCHOBHBIX HANpPaBICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUU O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETIOBEYECKMX  T'YMAaHUCTHYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYIO JIEATEIIbHOCTh B MHTEPECAX I'PAXKIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHE B3aUMOJICCTBOBATH C COIMAIbHBIMU UHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOM JESITENIbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH POCCUNCKOMN rpaXKJaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKECHUSM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILIEHMBATHh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHUCIIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIJIa B IOCTPOCHUE YCTOMUHUBOTO OYTyIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
NpUCYIIEro (PU3NYECKON HAyKe;



5) TpyA0BOT0 BOCTUTAHMSA:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATBbHOU JESTENbHOCTH, B TOM
YHUCJIE CBA3aHHBIM C (DU3UKON U TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oyayieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTu
(U3HUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKON KyJIbTYphbl, OCO3HAaHUE IJI0OATBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYLIECTBIIEHUE IEUCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA;

pacIIMpEHUE OIbITA JEATEIBHOCTH OSKOJOTMYECKOW HAINPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

C()OPMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE LIEHHOCTH HAay4YHOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIpoOLiecce
u3ydeHus: (U3MKA  OCYLIECTBISATH  IPOEKTHYHD M HCCIEIOBATENbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBeEpPCAIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOSITeNIbHO  (OpPMYyJUpOBaTh W aKTyaJu3UpoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeNATh LUEIU NEATEIbHOCTH, 3aJaBaThb MapaMeTpbl U KPUTEPUU HX
JIOCTHKCHMUS;
BBISIBIIAITH ~ 3aKOHOMEPHOCTM M MPOTHUBOPEUUS B  paccMaTpPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJEMbI ¢ yU4ETOM aHalM3a WMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICSATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JEATEILHOCTH,
KOOPJAMHUPOBATh W  BBIMOJHATH pabOTy B  YCJIOBUAX  peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiefoBaresbCKie 1eHCTBUSL:
BJIaJIETh HAYYHOW TEPMUHOJOTHUEH, KIIFOYEBBIMU MOHATUSIMU U METOJIaMU
bu3nuecKoil HayKH;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOEKTHOMN NESITEIIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METO/IOB pelieHusl 3a/ad (PU3UYECKOTO COJAEpKaHUs, TPUMEHEHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpHpETalui, MpPeoOpa3oBaHUI0O M MPUMEHEHUIO B PA3NIMUHBIX yueOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00s1acTH (hpU3UKH;

BBISIBIIATh TPUYMHHO-CIICJCTBEHHBIC CBS3M MW aKTyaJIM3UpPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pEeIICeHUs, HAXOJUTh apryMEeHThl JJi JO0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHaJTM3UpPOBaTh TMOJYYCHHBIE B XOJE PEIICHUS 3aJaud pPe3yJbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCJIOBHSIX;

CTaBUTh W (HOpMYyIUpOBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTENIbHOMN
NEeSATEILHOCTH, B TOM YHCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OTICHUBATh MPUOOPETEHHBIHN OIIBIT;,

YMETh TEPCHOCUTh 3HaHWA 10 (u3MKe B TPAKTUUYECKYIO 00JacTh
KU3HEEATCIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC UJIEH, MPE/JIaraTb OPUTHHAIBHBIC TOX0/IbI U PEIICHUS;

CTaBUTH MIPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pa6ora c undgopmanmueii:

BJIAJICTh HABBIKAMHU TOJYYCHHS HWH(POpMAUHA (PU3UISCKOTO CONMCpIKaHUS W3
HMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITENIbBHO OCYIIECTBISATh TIOWCK, aHAJU3,
CUCTEMATHU3AIMI0 U WHTEPIPETAli0 MH(POpMAIMK Pa3IUYHBIX BUIOB U (HopM
MpeACTaBICHHUS;

OIICHHBATh IOCTOBEPHOCTH HH(POpMAITIH;

UCITOJIB30BaTh  CPEACTBA  WH(OPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OpPTaHU3AIMOHHBIX
3a71ad ¢ CcOoOdI0JIecHHneM TpeOOBaHUN DSPrOHOMMKH, TEXHHUKH O€30MMacHOCTH,
TUTUCHBI, pecypcocOepexeHus, TMPaBOBBIX U OITUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COAEpKaHUA B Pa3IMYHBIX (opmarax c
y4éTOM Ha3zHAYCHUS MHPOPMAIIUU U TIEJICBON ayIUTOPHH, BEIOMpAst ONITUMAIIbHYIO
dbopMy TIpeCTaBICHUS ¥ BU3yaJIU3aIUH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:
OCYILECTBIISAThH OOIIEHNE Ha YPOKax (PM3UKHU U BO BHEYPOUHOU JEATEIBHOCTH;
pacro3HaBaTh  MPEANOCHUIKM  KOH(MJIMKTHBIX  CHUTyallud M  CMAT4aTh
KOH(DJIUKTHI,



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHsI C MCIOJIB30BAHHEM
A3BIKOBBIX CPEJICTB;

IIOHMMATh U MCHOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éTOoM O0OLIMX
MHTEPECOB M BO3MOKHOCTEN KaXKJOT0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JNOCTHXKEHUIO: COCTABIISITH IUIAH JCHUCTBUI,
pacmnpenenatb pojid ¢ Y4ETOM MHEHHMH YYacCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO YYaCTHHKA KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEU C TO3ULUUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIe YHHBepcaJIbHbIe YueOHbIe JeHCTBUSA
Camoopranm3anus:

CaMOCTOATENIbHO OCYIIECTBISATh MMO3HABATENbHYIO AESATENBHOCTh B 00JIaCTH
GU3MKK U AaCTPOHOMHH, BBIABISATH HPOOJIEMBbI, CTaBUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS] PACUYETHBIX M KayeCTBEHHBIX
3a]a4, IJIaH BBIMOJHEHUS IPAKTUYECKONW paboThl ¢ yUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JlaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacuMpsITh paMKH y4eOHOTro MpeJAMETa Ha OCHOBE JIMYHBIX MPEINOYTECHHII;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh IPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO H3pYIMLIMUA B 001acTu
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, S)MOIHOHAIbHBIH HHTE/IEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJECTh HAaBbIKAMHM  TO3HABATEJIbHONM  pediaeKkcuu  KaKk  OCO3HAHUs
COBEPIIAEMBIX JIEUCTBHA M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMI;

UCIIOJIB30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpA BEPHOTO
pelieHus;



YMETh OIICHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UuX
CHIDKEHUIO;

NpPUHUMATh MOTHBBI W apPTyYMEHTHI JPYTUX TMPU aHAIHW3e pPe3yJbTaTOB
TESITEIILHOCTH,

NPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKU M JJOCTOWHCTBA,

NPUHUMATh MOTHUBBI M apTryMEHTHl JPYTHX TP aHAIW3€ pPEe3yIbTaToB
TESITEIILHOCTH,

pHU3HaBaTh CBOE MPaBO U MIPABO JAPYTUX Ha OMIHOKH.

B mporecce mOCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOSHUS MPOTPaMMBI
no ¢u3MKe JJISI YPOBHS CpPEIHEro oOIero ooOpa3oBaHUs Yy OOydYarolIuxcs
COBEPIICHCTBYETCS SMOIIMOHATBHBIH WUHTEIUJICKT, TIPEeIMOJIar aro A
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUSI, BKITFOYAIOIIETO CITOCOOHOCTh MMOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIUH, BKIIOYAIOIIEH CTpEMJICHUE K JIOCTHXKCHUIO LU U
ycrexy, ONTUMU3M, WHUIIMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEM;

OMIIATUH, BKIFOYAOIIECH CITIOCOOHOCTh MOHUMATh SMOITMOHAIIBHOE COCTOSIHUC
JIPYTUX, YYUTHIBATh €r0 TMPH OCYIIECTBICHWH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCThH BBHICTPAUBATH OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjiacce mnpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCST YMEHUI:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJCINCH:
MaTepualibHas TOYKa, MHEpIHAJIbHAS CUCTEMa OTCU€Ta, aOCOIOTHO TBEPAOE TEJO,
WJICAIIBHBIN T'a3, MOJEIHN CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUI 3apsijl PU pelIeHn: (PU3NIECKuX 3ajad;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHHMS BEIIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBIDKEHUE, CBOOOJHOE TMAaJICHUE Tel, JIBH)KEHHE IO OKPYXHOCTH, WHEPIIHS,
B3auMojieicTBre Tei, AuQQy3us, OPOYHOBCKOE ABUKEHUE, CTPOCHUE >KUJIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJ MPU HarpeBaHUM (OXJIAXKIECHHUH ), TETIJIOBOE
pPaBHOBECHE, WCHAPEHUE, KOHJICHCAlUs, IUIABJICHUE, KPUCTAUIM3ALMSA, KUIICHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIICHHUE JABJIICHUA T'a3a MIPU €r0 HArPEBAHUU B 3aKPBITOM
COCylle, CBSI3b MEXKIYy IapamMeTpaMd COCTOSIHHS Trasa B  H30Mpoleccax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JIBIIKEHHME, MCIONb3ysl (PU3NYECKHe BEITUUYHMHBI:
KOOpAMHATa, IyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
MMIYJIC T€Jla, KNHETUYECKas JHEPrus, NOTCHUHAIbHAS JHEPIrUsl, MEXAHUYECKAS
paboTa, MeXaHUYECKass MOIIHOCTh; MpPU ONUCAHUM MPABUIBLHO TPAKTOBAThH
(U3UYECKUIl CMBICT MCIOJIB3YEMbIX BEJIUYUH, WX OOO3HAYEHUS U CIUHUIHI,
HAXOJUTh (OPMYJIbl, CBA3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEJIMYHUHY C JIPYTUMU
BEJIMYMHAMU;

ONUCHIBATh M3YYCHHBIC TEIIOBBIE CBOWMCTBA TEJ M TEIUIOBBIE SIBICHUS,
UCIONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHHUE Ta3a, TeMmIlepaTypa, CpeaHss
KUHETUYECKAsi YHEPrusl XaOTUUECKOr0 JIBUKECHUS MOJIEKYJI, CPEAHEKBAAPATUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHS JHEprusi, pabora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MPH OMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3WYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, WX
0003Ha4YeHUsT U EIUHMIIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIMUE JIAHHYIO
(U3MUECKyIO BEJINYMHY C APYTUMH BEJIUUHHAM;

ONMUCHIBATh U3YUYEHHBIC IEKTPUUYECKUE CBOMCTBA BENIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETMYMHBI: AICKTPUUECCKUUN 3apsij,
AIEKTPUYECKOE TT0JIE, HANPSIKEHHOCTD I0JIs1, TOTEHIHAN, PA3HOCTh MMOTEHIMAJIOB;
NPy OMUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] M EIUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHAIM3UPOBATh (PU3MUYECKHUE MPOIECCHl U SBJICHUS, UCTOIb3YS (HU3UUYECKUE
3aKOHBI W MIPUHIUNBL: 3aKOH BceMupHOTo TsroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHWYECKOW OJHEpPruu, 3aKOH COXPAHECHUS HWMIIYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, MPUHIUII PABHOMPABUS HHEPIUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHUYECKYK) TEOPHUI0 CTPOCHHS BELIECTBA, Ia30BbIE
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW YHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
aOCOIOTHON TeMIiepaTypou, MepBhId 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3inyaTrh CIOBECHYIO
(GbOpMYyJIMPOBKY 3aKOHA, €ro MaTeMaTUYeCKOE BhIpAXXKEHUE W YCJIOBUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH OCHOBHBIE TPUHLUIBI JEHCTBUS MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI MO UCCIEIOBAHUIO (PU3NYECKUX SBJICHUA WU
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUU, MPU 3TOM
dopmynupoBath mpobieMy/3amady ¥ THUIOTE3Y Y4YEOHOro JKCHEPHUMEHTa,
coOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBAaHUS, MPOBOIUTH OMBIT H
bopMyIMpOBATH BHIBO/IBI,

OCYUIECTBIISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3UYECKUX BEIUYUH, TIPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXIAYy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TNPSIMBIX M3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUpPOBATh pe3ylbTaThl IMOIYYEHHON 3aBHCHUMOCTH (PU3WYECKUX BEIUYMH B
BUJIe TaOnuIl U rpauKoB, AeJaTh BbIBOBI IO PE3yJIbTaTaM MCCIEAOBAHNUS;

co0ro1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU UCCIEIOBAaHUMN B
paMKax y4eOHOIro OHKCIIEpUMEHTa, Yy4eOHO-UCCIEIOBATEIbCKOM W MPOEKTHOU
JEATEIbHOCTH C HMCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1IA0OPATOPHOrO
000pyI0BaHUS;

pemarbs pacu€THbIE 3aJayd C SBHO 3aJaHHOW (PU3MUECKONH MOJIENbIO,
UCHOJB3YS (PU3MUECKHUE 3aKOHBI U NMPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3HMUECKUE BEIUYHUHBI U (HOPMYIIbI,
HEOoOXoaUMbIe NJisi €€ pEelleHHs, TPOBOJUTh PACUEThl U OLEHUBATh PEATbHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3MUECKOIN BEINUNHBI;

penaTh Ka4eCTBEHHBIE 3aJa4l: BBICTPAUBaTh JOTHYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

HCIIOJIb30BATh Opd  pelleHnd  y4eOHBIX  3aJad  COBPEMEHHbIE
MH(}OpMaIMOHHBIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALUN
U TIpEJICTaBIICHNs Y4eOHON U HAyYHO-TIOMYJISIPHON MH(OpMAIUK, MOTy4YeHHON U3

pa3IMYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJIM3UPOBAThH MOTy4yaeMyl0 HHPOPMAIIHIO;

OPUBOJUTH MMPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAYKH, OOBSICHEHHE NPOLECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTUE
TEXHUKU U TEXHOJIOTUIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (U3MKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU O0palllEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHHUS 3OPOBbsSl M COOJIIOJIEHUSI HOPM SKOJOTUYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTaTh B TIpYyIIIE C BBIIOJHEHUEM pPa3IUYHbIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TpyHNbl, PALMOHAIBHO PpAaCHpeleisITh OOSI3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHIAPTHBIX CUTYalMsX, aJI€KBAaTHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccCMaTpUBaEMON IPOOIJIEMBI.

K xonumy oOyuenuss B 11 kiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh COPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (u3uku B (hopMHpOBaHHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKU H
TE€XHOJIOTHH, B INPAKTHYECKOW JEATEIBHOCTH JIFOJEH, LEIOCTHOCTh M E€IMHCTBO
($u3nYECKOI KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (UBUYECKUX MOJIEICH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCUHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOIO f]pa IMpU pPEUIeHUU (PU3NYECKHUX
3aj1ad4;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3UKHU: AJNEKTPUUECKAs MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE NEUCTBUSA TOKA, B3aMMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasE HWHIYKUWSA, JEHCTBHE MAarHUTHOIO TOJsA Ha
IPOBOJAHUK C TOKOM M JIBWXKYILUMHCS 3apsl, 3JIEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHHUE,
uHTEeppepeHus, audpakuuss U TOJSpU3ALMS  CBETa, JUCIEPCHS CBETa,
dbotoanekTpudeckuii 3Pdext (hoTodrdPdhexT), cBeTOBOE AaBlieHNE, BOSHUKHOBEHUE
JIMHEWYaTOro CIHEKTpa aromMa BOJXOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAs
pPaZOaKTUBHOCTS;

ONKCHIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUUYECKHE, MArHUTHbBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  TIPOBOJUMOCTb  pPAa3jIMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBJIIEHUS (IIPOLIECCHI), HUCIOJIb3Yysl (PU3NYECKHE BETUUYHHBIL:
JIIEKTPUYECKUHN 3apsll, CWJIA TOKA, JIEKTPUYECKOE HAIPSIKEHHE, DIIEKTPUUYECKOE
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, JJIEKTPOABIKYIIAs cujia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJisL, cwia Ammepa, cuia JlopeHua, MHIYKTUBHOCTH
KATYIIKH, JHEPrus AJIEKTPUYECKOTO M MArHUTHOTO MOJIEW, NMEPUOJ U 4YacToTa
KoieOaHuN B KoJeOaTenTbHOM KOHTYpE, 3apsi]l U CUJla TOKa B Ipoliecce
TFApMOHMYECKUX DJIEKTPOMArHUTHBIX KOJeOaHuW, (OKYCHOE pACCTOSIHUE W
ONTUYECKasl CHUjla JIMH3bI, MPU OIMCAHUM MPaBWIBHO TPAKTOBAaTh (DU3MUECKUI
CMBIC]I HCIOJBb3YEMBIX BEJIMYMH, WX OOO3HAYEHUSI U E€IUHULI, YKa3bIBaTb
bopMysbl, CBSA3BIBAIOIIME JaHHYIO (PU3MYECKYIO BEJIMYMHY C JIPYTUMHU
BEJIMYNHAMU;

ONMUCHIBATh H3YYECHHBIE KBAHTOBBIE SBJIEHHUS M MPOLECCHI, HCIOJIb3Ys
bu3nuecKkue BETUYUHBL: CKOPOCTh AJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, MEPUO MOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIIEP, MPU OIMUCAHUM TPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYECHUS] W EAMHMIIBI, YKa3bIiBaTh (OPMYJIbI,
CBS3BIBAIONIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHUUIIBEL: 3aKOH OMa, 3aKOHBI MOCIEJ0BATEIBLHOIO U NapaJlIeIbHOIO
COCJIMHEHUS TPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKoH 3JIEKTPOMarHUTHON
WHIYKIUHU, 3aKOH TPSIMOJIMHEMHOTO PacCIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHEHHE DWHIITEHHA i doTtodddekTa,
3aKOH COXPAHEHHUS DHEPruH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
AIEKTPUUECKOr0 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOr0 4HCIA, MocTynaTrsl bopa,
3aKOH paJM0AaKTUBHOI'O pacmaja, pu 3TOM pa3indaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTEeMaTHUYECKOE BBIPAKCHUE W YCIOBHS (TPaHUIBI, OOJIACTH)
IPUMEHUMOCTH;

ONPEENATh HAITPABJIECHUE BEKTOPA MHIYKLIIMA MAarHUTHOTO MOJISl POBOJIHMKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTb U OIKCHIBaTh H300pa)KEHUE, CO3JaBAaEMOE IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO HCCIEIOBAHUIO (PU3NYECKUX SIBICHUNH WU
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX UM KOCBEHHBIX HM3MEPEHUH: MPU 3TOM
dbopmynupoBath mpobiieMy/3aadyy M THUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOr0 O0OpYy/IOBaHUS, MPOBOJIUTH OMBIT U
(GbopMyIIMpOBaTh BHIBOJIBI;

OCYUIECTBJISTh NPSIMbIE U KOCBEHHbIE U3MEPEHUSI (PU3MUECKUX BETUYHUH, IPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS U HCIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C MCIHOJIb30BAaHUEM
OpSAMBIX HM3MEPEHUH: MpU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJTYYEHHON 3aBHCHUMOCTH (M3UYECKUX BEJIMYUH B BHJE TaOJIULl U
rpauKoB, AeNaTh BBIBOBI IO pe3yJibTaTaM HCCIEAOBAHNUS;

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIICIOBAaHUM B
paMKax y4eOHOro »SKCHEpUMEHTa, YYEOHO-UCCIENOBATENbCKOW M MPOEKTHOMN
JESITEIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTrO
000pYy/IOBaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOW (U3MUYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaju3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3MUECKYIO MOJIENb, BBIACIATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIBI,



HEOOXOuMbIe NIl €€ pElIeHUs, MPOBOAUTH Pacué€Thl M OICHMBATh PEaTbHOCTD
HOJIy4YEHHOT'0 3HaueHus (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUI C ONOpPOd Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
(buznueckue SBICHUS,

UCMOJb30BaTh  MPU  PELIEHMM  y4yeOHbIX  3aJa4  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJICTABJICHUS y4eOHOU U HAYIHO-TIOMYJISIPHOM HH(DOpMAINK, TOTy4YEeHHOU 13

pPa3IUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJIy4aeMylo HHPOpMaLUIO;

OOBSICHATh MPUHLMIBl JCHCTBUA MAaIIUMH, OPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3inyarh yCIOBHs UX O€30MACHOTO MCIIOJIb30BAHUS B MOBCEAHEBHOM
KU3HU;

NPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCITIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH P OOpAIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TpyNIE€ C BBIIOJHEHUEM paA3IMYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PalUOHAIBHO pacCHOpenesiTh OOS3aHHOCTU U
IUIAHUPOBATH JESTENIbHOCTh B HECTAHIAPTHBIX CUTYAIlMsIX, aIEKBATHO OIIEHUBAThH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KITACC
KosanuyectBo yacos DJIeKTPOHHBIE
Ne 11/ HauMeHnoBaHue pa3aesioB U TeM (uudposbie)
o nporpaMmsal Bcero Aynutopubie | CamocrosiTeibHbie | 00pazoBaTeJbHbIE
pecypchbl

Paznea 1. PU3UKA U METO/bI HAYYHOI'O IO3HAHUA

bubnnorexa [JOK

11 o 2 2
VISHICE T NMETOABL HAYHHOTO HOSHAHIA https://m.edsoo.ru/7f41bf72

Hroro no pazaeny

Paznea 2. MEXAHUKA

bubnnorexa [JOK

21 Kimemaritia > 3 2 https://m.edso0.ru/7f41bf72
bu6nmorexka [IOK

22 Hunamika ! 4 3 https://m.edso0.ru/7f41bf72
bu6mmoteka I[IOK

2.3 3aKOHBI COXpAaHEHHS B MEXaHUKE 6 3 3 httos://m.edsoo.ru/7FA1bF72

Wroro mo pazneny 18 10 8

Paznea 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJAUHAMUKA

31 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOU 9 s 4 bubmuoreka [JOK
' Teopun https:/m.edsoo.ru/7f41bf72
but6mmoreka [JOK
3.2 o 10 ) 5
FHCEREE RS https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 5 3 bu6mmoreka [IOK
' da30BBIE IEPEX OB https://m.edso0.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro mo pazneny 24 12 12
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoteka [IOK

41 MeKTpocTaTiica 10 3 ! https://m.eds00.ru/7f41bf72
4. ITocTtosHHBIN 35IEKTpUYECKHUH TOK. TOKH B 12 8 4 bubnnoreka [IOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro mo pazneny 22 12 12

[ToBTOpenue kypca 10 kmacca 2 1 1

OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 34 34



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

11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
No 1/t HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
) NporpaMmel Bcero Ayautopubie | CamocTosiTesibHbIe | 00pazoBaTeJbHbIE
pecypchbl
Pazgen 1. JJIEKTPOANHAMUKA
11 MaruauTHO€ 1ose. DJIeKTpOMarHuTHast 11 7 4 bubnnoreka [IOK
' WHTYKITUS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11 7 4
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHuuyecKue 1 31eKTpOMarHuTHhIE 9 6 3 bu6mmoteka LIOK
' KoneOaHus https://m.edso0.ru/7f41c97c
29 MexXaHU4eCKHE U 3JIEKTPOMATHUTHBIE 5 4 1 bubnnoreka [IOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bu6nmmorexka [IOK
: 4
23 Onrriia 10 0 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24 14 13
Pa3znen 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OcHOBBI cieIIMaILHON TEOpUU bubnnoreka [IOK
3.1 4 1 3
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4 1 3
Pa3znen 4. KBAHTOBASI ®U3UKA
but6mmoreka [JOK
4.1 i 3 3
DVICMCHTBI KBAHTOBOH ONTHKI1 6 https://m.edsoo.ru/7f41c97c
4.2 CrtpoeHnue aroma 4 2 2 bu6mmoreka [IOK



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

bubnuorexa [IOK

43 ATOMHOE 51pO > 3 2 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15 8 /
Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DneMeHTHl aCTPOHOMUU B aCTPOPU3IUKU 7 3 4 ﬁ;i?;rﬁiliiﬁ?/}?(fﬂcgk
Utoro no pazneny 7 3 4
Pazgen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o0maromiee NTOBTOPCHHE 4 1 3 ]r?tlffs?/?;ﬁiii(ﬁglffﬂwk
Utoro no pazneny 4 1 3

[ToBropenue kypca 11 knacca 3 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 34 34



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne ara u¢posbie
Tema ypoka A wipp
n/m Bcero Aynuropubie | CaMocTosiTEIbHbIE | HM3YYeHHsI | oOpasoBaTe/ibHbIE
pecypchbl
®uzrka — HayKa o MpHUpoJIe.

1 Hayunble MeTgK bl HOSI)H;)HI/IH 1 1 bubmmorexa LOK

yi A https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Pousb 1 MecTo ¢uzuku B

2 (dhopMHUPOBAHUH COBPEMEHHOM 1 1 bubnunoreka [IOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOH JIeATEIbHOCTH JIF0Iei
MexaHnueckoe IBUKEHHUE.

3 OTHOCHTEILHOCTHh MEXaHHYECKOTO 1 1 bu6mmoreka [IOK
nBrxeHus. [lepemelienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NIPAMOIUHENHOE 1 1 bubnnorexa [IOK
JIBHKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPAMOIIMHENHOE bub6nuoreka LIOK

5 1 1
JIBUKEHHE https://m.edsoo.ru/ff0c372e

5 CBoOonHOe masieHue. Y CKOpeHue 1 1 bubnnoreka [IOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe ABMKEHUE.

7 JBrm>xeHre MaTepruaabHONU TOUKH 110 1 1 bubmorexa OK

P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Ipunuun otHocutensHOCTH ["anumnes. 1 1 Bbu6nmuoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

MuepuuanbHbIe CUCTEMBI OTCUETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunmun

bu6mmoreka [IOK

9 cynepro3uiuu cui. Bropoii 3akox
Hep 5 P . https://m.edsoo.ru/ffOc3be8
HrloToHa 111 MaTepralibHOM TOUKU

10 Tperunii 3akon HeroToHa 1u1st bubnuoreka LIOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMHUPHOTO TsAroreHus. Cuna

11 Tsokectu. [lepBas kocMuueckas bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. KoagpuureHnt tpenus.

13 Cuia C(I:H OTI/IBJIe}(IbI/Iq:I pu BI/I)ieHI/II/I bubmorexa HOK

P puA https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUXKEHHE a0COTIOTHO TBEPAOTO Tea. bu6mmoreka [IOK
MowmenT cunsl. [lneuo cumbl. YcmoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TENA
HMitynbsc MaTepUaIbHON TOYKH,

15 CHCTEMBI MATEPUAIBHBIX TOYEK. bubnuoteka [IOK
Nmnynbe cuiibl. 3aK0H COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE ABM>KEHUE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckast sHeprus MaTepuanbHON bubnnorexa [HOK
touku. Teopema 00 U3MeHEHUN https://m.edsoo.ru/ff0c4502
KHUHETHYECKOW SHEPTUH

17 [ToreHunanbHas SHEPTHSL. bubnnorexa [HOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTeHnmanbHas SHEPTUS YIPYToO
nedopMUpOBaHHOM MPYKUHBI.
[lorennmansHas sHEpPTUs Tena BOIU3U
MIOBEPXHOCTHU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToreHnManbHBIE U HEMOTCHIIUATBHBIC
cuitbl. CBsA3b paboThI
HETOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEJ.
3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPTUH

Bu6muoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota «MccnenoBanue
CBSI3H pabOThI CHIIBI C U3MEHEHHEM
MEXaHUYECKOM dHEepruu Teja Ha
IIpUMepE PacTSKEHUS] pE3UHOBOTO
KIYyTa»

20

KoHTposbHas paboTa 1o Teme
«Kunemaruka. /[unamuka. 3akOHbI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE [TOJIOKEHHSI MOJIEKYJISIPHO-
KMHETUYECKOI TeoprH. bpoyHOBCKOE
nswxkenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKECHUS U
B3aUMOJCHCTBHUS YaCTHII BEIIESCTBA.
Mojenu cTpoeHHs ra30B, KUIKOCTEN
Y TBEPIBIX TEN

23

Macca monekyn. KonmnuectBo
BemecTBa. [locrossaras ABoraapo

24

Tennosoe paBHOBecue. Temneparypa
u e€ usMmepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpuerii raz 8 MKT. OcHoBHOE

Bu6muoreka [JOK

23 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcoitoTHas TeMIIepaTypa Kak Mmepa
26 CpeaHel KHHETHYECKOM SHEPruun bubnnorexa [IOK
JIBUKEHUSI MOJICKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona
27 3akoH JlanpToHa. ['a30BBIC 3aKOHBI
JlabopaTtopnast pabota «VccnenoBanue
28 3aBUCHUMOCTHU MEX]y IapameTpaMu
COCTOSTHUS pa3pEKEHHOT'0 Ta3a
29 N3onporiecchl B ueanbHOM Ta3e U UX bubmnoreka LIOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 crocoObl e€ n3mMenenus. Komuuectso bubnnoreka [IOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UEATbHOTO
raza
bu6mmoreka [IOK
31 Bzt remuonepeia https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMI0EMKOCTD BEIIECTBA.
32 KonunuecTBo TemioTsl mpu brbmmorexa [OK
. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AanadaTHbIN MPOIIECC
33 [TepBblii 3aKOH TEPMOJMHAMUKY U €TO bu6numoreka [LIOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs npoiieccos B bubnnorexa [HIOK

npupone. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
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TEPMOJUHAMUKHA

ITpunuun aeicteus u K11 TerutoBoi

Bu6muoreka [JOK

35
MaIlIVHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapnao u ero KIT/]
37 DKoJoru4eckue npoodaemMbl
TETUIOOHEPTETUKH
38 O6o06maromuii ypok «MosekysipHas bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas padora 1no reme
39 «Monexynsipaas pusuka. OCHOBBI Bubnnotexa LIOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3zoBaHue U KOHIEHCALIUSL. bubnuoreka LIOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOComI0THAs M OTHOCUTEIbHAS
41 BJIQXKHOCTH BO3/1yxa. HachIeHHbII bubmmorexa [IOK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramumueckue n
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [IOK
CBOMWCTB KpHUCTAJLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kpuctayiibl. CoBpeMeHHbIE MaTepHalIbI
[1naBrneHue U KpUcCTaTU3AIIUA.
43 VnenbHas Termrz)Ta HJIaBJIeI]:III/I}I Buomorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumanus
bu6mmorexa [IOK
44 Y 0
PABHEHHE TEIUIOBOTO halanca https://m.edsoo.ru/ff0c6820
OnexTpuzanus Tei. JIEeKTPUYECKUN
Bbu6nmuoreka [IOK
45 3apsn. [[Ba Buaa 3IeKTpHUECKUX

3apsI0B

https://m.edsoo.ru/ffOc6bcc
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HpOBOI[HI/IKI/I, AUDJICKTPUKHU U

46 [IOJIYIIPOBOJTHUKH. 3aKOH COXpaHEHUS bubmmorexa [JOK
YHpoBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsijia
B3anmoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIN dIIEKTPUUECKUIT Bubmmoreia [JOK
4 ' P https://m.edsoo.ru/ffOc6ce4
3apsiz
Hanps>k€HHOCTB 271EKTPUYECKOTO
48 noJist. [IpuHnun cynepno3unuu bubmmoreka LIOK
ANEKTPUYECKHUX TToneH. JInHuum https://m.edsoo.ru/ff0c6df2
HaNpsHKEHHOCTH
Pabota cun anexTpocTaTuuecKkoro
49 noiia. ITorennman. PasHocts bubmmorexa [JOK
’ ’ https://m.edsoo.ru/ffOc6f00
[IOTEHIIUATIOB
TIpoBOAHUKH U JUIIEKTPUKH B
50 3J1peKT 0CTATUYECKOM H(I))JIC bubmmorexa [OK
P ’ https://m.edsoo.ru/ff0c7018
JnsnexTpudeckas IpoOHUIIaeMOCTh
bu6nmmoreka [IOK
51 DexkTpoéMKOCTh. KoHmeHcaTo
p g p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOpa. DHEPIUs 3apsHKEHHOTO bubmmorexa [JOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlabopaTtopHas padota "M3mepenue
ANEKTPOEMKOCTH KOHIEHCaTopa"
[IpuHUMIT 1EUCTBHS U IPUMEHEHHUE
KOHJIEHCATOPOB, KOIMMUPOBATHHOTO
54 anmnapara, CTpyWHOTO IIpUHTEpA.

DIeKTpocTaTUYEeCKas 3aIUTa.
3a3emileHne 3IeKTPONpruOOpOB



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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55

DJIEKTPUUYECKUI TOK, YCIOBHUS €0
cyuiectBoBaHus. II0CTOSITHHBIN TOK.
Cuia Toka. Hampsixenue.
Conpotusnenue. 3akon Oma st
ydacTka Lenu

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSAMHECHHE
poBOAHUKOB. JJabopaTopHas pabota
«3y4yeHne CMEIanHoro COeTMHEHUS
PE3UCTOPOB»

Bu6muoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB AIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 515 MOTHOM (3aMKHYTO )
aneKkTpudeckou nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenne DJ1C uCTOUHMKA TOKA U
€ro BHYTPEHHETO COTPOTUBIICHUS»

bubmnoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

CamocrosrenbHas paboTa 1o Teme
"OnexTporuHamMuKa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

60

Ob6o06maromuit ypok
«DNEKTPOAMHAMUKAY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DIIEeKTpOHHAs MPOBOAMMOCTH TBEPABIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJVIOB OT
teMriepaTypbl. CBEpXIPOBOIUMOCTh

62

DIIEKTPUYECKHI TOK B BAKyyMeE.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

63

[TomympoBOTHUKH, UX COOCTBEHHAS U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae

pUMecHas IpoBOAUMOCTh. CBOICTBa
p—n-nepexonaa. [lomynpoBoJHUKOBBIE
prOOpbI
DJIEKTPUUYECKUI TOK B paCTBOpax 1
paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

64 1 1
DIIEKTPOTUTHYECKAS TUCCOLIHALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTpOIH3
DJIEKTPUUYECKUI TOK B razax.

65 CamocTosTenbHBbIN U 1 1 bu6nuoreka [IOK
HECAMOCTOSITEIbHBIN pa3psa. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKTpuuecKkue Npudopsl U
YCTPOMCTBA U UX IIPAKTUYECKOE bubnuoreka [IOK

66 1 1
npuMmeHenue. [IpaBuiia TeXxHuKu https://m.edsoo.ru/ff0c86fc
0e301MmacHOCTH
KonTponbHas padota 1o reme

67 «9nexkrpoctatuka. [IocTOSTHHBIIHI 1 1 bubnmnoreka [JOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX CpeIax»

68 O06o6maromuii ypok mo remam 10 1 1 bubnmnoreka [JOK

KJ1acca https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB I1O 68 34 34

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
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11 KIIACC

KosunyecTBO 4acoB JIeKTPOHHbIE
Ne Tema ypoka Hara undposbie
n/n Bcero Ayautopubie | CamocTosiTeJIbHbIe | HM3Y4YeHHsI | o0pasoBaTe/IbHbIe
pecypchbl
[TocTostHHBIE MAarHUTHI U UX

1 B3auMoAercTBHe. MarHuTHOE IOJIE. 1 1 Bu6mmoreka [JOK
Bekrop maruuTHOM MHAYKIMU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarsauTtHoe noJie MPOBOAHHKA C

5 ToKOM. OnbIT DpcTeaa. 1 1 bubnuorexa [JOK
BzaumopeiicTBue nNpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubnuorexa [JOK
MarHUTHOTO ITOJIS KATYIIKHU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TIOJIS HA
POBOAHMK ¢ TokoM. Cuita Ammepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmnoreka [JOK
«HccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKYy C
TOKOM
JlelicTBME MAarHUTHOTO TOJIS HA

5 JBUKYITYIOCS 3apsDKEHHYIO YacTHILY. 1 1 bu6mmoreka LIOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ff0c9df4
Jlopenna
DneKkTpoMarHuTHas uHayKuus. [lotok

6 BEKTOpa MarHUTHOM MHAYKIUHU. D/[C 1 1
WHIYKIIAA. 3aKOH JIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Papanges

JlaGopaTtopHast pabota
«HccnenoBanue siBICHUS
AJNIEKTPOMATHUTHON WHIYKITUI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTB. SIBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
DHeprus MarHUTHOTO IOJIS KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE I10JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOABUTATEb,
YCKOPHUTENH JIEMEHTAPHbBIX YaCTHII,
WHIYKLNOHHAs II€Yb

10

O6o06maromuii ypok «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HHAOYKOUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas padbota no reme
«MarsauTtHoOe nosze.
3J'I€KTpOMaFHI/ITHa$I HUHAOYKIUS

bubmmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHE
konebanus. [[apmoHnueckue
KoseOaHus. YpaBHEHUE
TapMOHMYECKHUX KOJeOaHUH.
IIpeBpatienue sneprun

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJieOaHui Tpy3a Ha
HUTH OT JUIMHBI HUTH U MacChI TPy3a»

14

Konebatenbublit KoHTYp. CBOOOIHBIE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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OJICKTPOMAardiuTHBIC KoyeOaHus B
nacaJIbHOM Koyie0aTeIbHOM KOHTYpE€.
AmnHanorus MECXKAY MCXaHUYCCKUMU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

15

®opmyna ToMcoHa. 3akoH
COXpaHEHHUS YHEPTUU B UJI€ATTLHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[TpencraBieHHE O 3aTYXAMOIINUX
KoJieOaHusX. BbIHYXIeHHbIE
MeXaHHYeCKHE KojieOanus. Pe3onanc.
BbIHYXICHHBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHus

bubmnoreka LIOK
https://m.edsoo.ru/ffOchb86

17

[lepemenHbIil TOK. CUHYCOUJATbHBIN
MEPEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOILIEE 3HAUEHUE CUJIbI TOKA U
HaIpPsSUKEHUs

bubmnoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. IIpousBoacTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
reHeparopa IepeMeHHOr0 TOKa, JINHUN
JIEKTpornepenayd

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
JIEKTPO3HEPTUHU B IOBCETHEBHOM
KU3ZHU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHHUECKUE BOJIHBI, YCIIOBHS
pacrtipoctpanenus. [leproa. Ckopoctsb

Bu6nmuoreka [IOK

21 pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunslie ¥ TPOAOIbHBIE BOJTHBI
29 3BykK. CkopocTh 3ByKa. [ poMKOCTH bubnmoreka [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbBIE BOJIHBI, UX
23 cBoMCTBa 1 cKOpocTh. [1Ikana bubmmorexa [IOK
https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIBL pagrOCBS3U U
24 TesneBuaeHus. Pa3BuTue cpencts
cBs3u. Paguonoxarus
o5 CamocTosTenpHas pabota bu6nunoreka [IOK
«Konebanust v BOITHBI» https://m.edsoo.ru/ff0cc6f8
[TpsimonmHEeHOE pacipocTpaHeHHE
26 CBETa B OJJHOPOJHOM CpeJIE. bubnuoteka [IOK
ToueuHsblil UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHBI
27 oTpakeHus ceeta. [loctpoenue Bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHHH B IIJIOCKOM 3epKajie
[Tpenomnenue ceera. [TonHoe
o8 BHyTpeHHee oTpakeHue. [IpenenbHelii bubnnorexa [IOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXCHUS
29 JlaGopatopHas pabota «/3mepeHue bubnnorexa [HOK
MTOKa3aTelIsl MPEJIOMIICHHSI CTEKIIA https://m.edsoo.ru/ffOcd67a
30 JIunzel. [ToctpoeHne u3o0pakeHUH B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd67a

nuH3e. DopMyia TOHKOM JTMH3BI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTtopHast pabota

31 «UccnenoBanue CBOUCTB
M300paXKCHUH B JIMH3AX)
Hucnepcus cBera. ClI0kKHBIM COCTaB
39 6enoro ceera. L{ger. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
33 WnTepdepenmus ceera. Audpaxmums bubnuoreka LIOK
cBera. JludpakunoHHas penéTka https://m.edsoo.ru/ff0ced22
3 [TonepeyHOCTH CBETOBBIX BOJIH. bu6nuoreka [IOK
ITonmapuszanuus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuveckre MpuOOPHI M yCTPOKCTBA U
yCIIOBUS MX 0€30MaCHOT0 MPUMEHEHUS
['paHuUIBI IPUMEHUMOCTH
36 KJIACCUYECKOM MeXaHUKU. ITocTynaTel bubnnorexa [IOK
CIIeLIMaTIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIbHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ame]IeHre BpEMEHU U CI:)K alleHue bubmmorexa [IOK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON
38 yacTunbl. CBSI3b MacChl C SHEPTHENA U bubmorexa LOK
' p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUS TTOKOS
CamocTtosrenpHas pabora «OnTHKa.
. bubmuorexa [JOK
39 OCHOBHI CTICITHATEHOM TEOPHH

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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®otounbl. Dopmyina [1nanka. Dueprus

bu6mmoreka [IOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG 1OK
HOIHnoTEKA
41 otodddexra. O A.T.
porospdexr TIBITE! https://m.edsoo.ru/ffOcffc4
CroineroBa
3akousl porodddexra. YpaBHeHHE
42 3ﬁHMTe§Ha ;i%oma(pgema buomorexa LIOK
A : https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» porodddexra
JaBnenue cBera. Onbitsr [1. H.
43 JleGeneBa. XUMHYECKOE IENCTBUE bubmmorexa [OK
AcBa. 2 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOE MPUMEHCHHUE:
44
dboTo31eMEHT, GOTOIATUHK,
COJTHEYHast OaTrapesi, CBETOINOT
45 Pemenne 3amay mo Teme « JIEMEHTBI bu6mmoreka [IOK
KBAHTOBOM ONTHKH) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcora. OnbITE
46 Pezepdopna o paccesHuio 0-4acTu brbmmorexa OK
pOOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bu6nmmoreka [IOK
47 IT b
OCTyHaTRr bopa https://m.edsoo.ru/ffOdOafa
Hsnyuenne u nornomnieHue GoTOHOB
48 o 1/131:3 exome aTOM;lc 0 Ho(blio OBHS bubmorexa [IOK
p pexol . a yp https://m.edsoo.ru/ff0dOafa
SHEPruM Ha APYroi. BUuasl ciekTpoB
BomHoBEIE cBolMicTBa yacTHIl. BOJIHEBI
. bubnmuoteka [IOK
49 ne bpoits. Kopryckymsipao-

BOJIHOBOM Ayaliu3M. CroHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY)XXJICHHOC U3JTYYCHUC

50

OTkphITHE paAO0aKTUBHOCTHU. OIBITHI
Pesepdopaa o onpeneneHunio cocraBa
PaZMOaKTUBHOTO U3TYYCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bousaue
pPaJMOaKTUBHOCTH Ha JKUBBIC
OpTraHU3MBI

52

OTkppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIH Oera-
pacnan. ['aMmma-nsiydyenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B SiIpe.

S nepHblie peakunu. SnepHbii
peakrop. [IpoGeMbl, IepCIEeKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI IEPHOM
HHEPTETUKHU

bubmnoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTuilbl. OTKpBITHE
no3utpoHa. Meroasl HaOMIOJAECHUS U
PETUCTPALIK FTIEMEHTAPHBIX YACTHII.
«DyH1aMeHTaIbHbIE
B3anMoaercTBuA. EAUHCTBO
bu3NYECKOIl KApTUHBI MUPA»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

ITarsl PasBUTHUA aCTPOHOMUHU.
[TpuknagHo€ 1 MEPOBO33PEHUECKOE
3Ha4YE€HHE aCTPOHOMHH. Bun
3BE31HOTO HeOa. Co3Be3us, SpKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nerxenne. CojHeyHast cucTeMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connne. CoHeuHast akKTUBHOCTb.
Uctounuk sneprun CosHua v 3837

57

3BE3/bI, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3/IbI INIABHOM
nocle0BaTeIbHOCTU. BHyTpeHHee
cTpoenue 3BE311. COBpeMEHHbBIE
MPEJICTABICHUS O IPOUCXOKICHUU U
sBositonny CoHIa U 3BE371

58

Muneunsiii [Tyt — Hama [ManakTuka.
[Tonoxenue u auxenue ConHia B
lNanaktuke. ['anaktuku. YEpHBIE ABIPHI
B si/IpaxX raJIaKTHK

59

Bceenennas. PazOeranue ranakTuk.
Teopust bonbIoro B3psIBa.
PenukToBO€ n3nmyueHue.
MeraranakTuka

60

HepemeHHLIe HpO6J’IGMLI ACTpOHOMHHU

61

CamocrosiTenbHas padoTa «JIeMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

Posb ¢pu3uku u actpoHOMUHN B
SKOHOMHUYECKOMU, TEXHOJIOTHYECKOH,
COLMAJIBHON U 3THYeCcKOoil chepax
JIEATEIbHOCTH YEJIOBEKA

63

Posb 1 MecTo (pU3UKK U ACTPOHOMUH
B COBPEMEHHOM HAay4YHOU! KapTHUHE
MHpa

64

Ponb pusnueckoit Teopun B
(bopMHpOBaHUY PEACTABICHUH O




buznyecKoil kKapTuHE MUpa

KonTtponsnas pabora. Mecto
¢u3nUecKoil KapTUHBI MUpa B 00IIEM

65 1 1
psily COBPEMEHHBIX €CTECTBEHHO-
HAaYYHBIX IPEACTaBICHUHN O IPUPOJE
66 MaruauTtHoe nojie. J1eKTpOMarHuTHas 1 1
WHTyKLUS
67 OnTuka. OCHOBBI ClIELUATbHON TEOPUN 1 1
OTHOCHUTEIBHOCTH
KBanroBas pusuka. DneMeHTbI bubmuorexa [JOK
68 1 1
ACTPOHOMHUHU U aCTPOPUUKU https://m.edsoo.ru/ff0d1784
BIIEE KOJIMYECTBO YACOB I1
ObII] OJ1 CTBO HYACOBIIO 68 34 34

I[TPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NMpOBEPAIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOI NPOrpaMMbI CpeiHero o01ero oopasoBanusi

10.1

JleMoHCTpHpOBaTh Ha TMpuUMEpax poOJdb ©U MeCTO (HU3UKH B
(hOpMHpPOBAaHUKM COBPEMEHHON HAyYHOW KapTHHBI MHpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJOTHM, B MPAKTUYECKON ACSITEIBHOCTH

Jmonen

10.2

Y4UTHIBaTh TPAHUIBI IPUMEHEHUSI U3YYEHHBIX (DPU3MUECKUX MOJICIECH:
MarepuaibHas TOYKa, WHEpIUAIbHAs CHCTeMa OTCYETa, aOCOJIOTHO
TBEPAOE TEJO, UACATBHBIN T'a3; MOJEIN CTPOCHUS ra30B, JKUAKOCTEH U
TBEPABIX TEJ, TOYCYHBIM SJICKTPUUECKUM 3apsa]l — NpPU PEIICHUH

buznyecKux 3anaqy

10.3

PacrioznaBate (usnyeckue sBiIeHHUS (TPOIECCHI) U OOBSACHATh MX Ha
OCHOBE 3aKOHOB MEXAHHWKH, MOJEKYIIPHO-KHHETHUECKOW TEOpUHU
CTPOCHHUSI  BEIIECTBA M  DJIEKTPOAMHAMHUKH: PABHOMEPHOE W
PaBHOYCKOPEHHOE NpPSIMOJIMHEIHOE JBUKEHHE, CBOOOJHOE MajeHue
TeJ, JABWKEHHE IO OKPYKHOCTH, HHEpIMs, B3aUMOJCHCTBHE Tel;
nuddy3usi, OpOYHOBCKOE JBIWIKEHHE, CTPOEHHUE OIKHIKOCTEH U
TBEPABIX  Tell, W3MEHEHHe O00béMa Tel TP  HarpeBaHUU
(oxJaxJeHuu), TEMJOBOE paBHOBECHE, HCIapeHHe, KOHJEeHCcalus,
IUTaBJICHWE, KPUCTAJUIM3AllUs, KWIEHWE, BIAXKHOCTh  BO3JyXa,
MOBBIIIIEHUE JIABJICHUS Ta3a MPH €ro HarpeBaHWUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy IapaMeTpaMH COCTOSHUS Ta3a B H30Mpoleccax;

QJICKTpHU3alus TCII, B3aUMOOCHCTBHE 3apsaA0B

10.4

OnuceiBaTh MEXaHWYECKOE JIBIKEHUE, HCHOJIb3ysl (u3NYecKue
BEJIMYMHBI: KOOpPAWHATA, MyTh, NEpPEMEIlEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tejla, CWIa, HWMIYJbC Tela, KUHETHYeCKas DHEprus,
MOTEHLIMAJbHAsT DJHEpPrus, MexaHudeckas pabora, MeXaHHW4yecKas
MOIIIHOCTb; TP ONMUCAHUH MPABUIBLHO TPAKTOBATh (PU3MUECKUN CMBICI
UCTIOJb3YEeMbIX BEJIWYMH, UX OOO3HAYEHHS M €IUHHIIBI, HAXOIUTb
(bopMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMYMHY C JIPYTUMH

BCIIMYNHaAMH

10.5

OnnceIBaThH HU3YUCHHBIC TCIIJIOBBIC CBOMCTBA TEI W TEIJIOBEIC




ABJICHUS, UCHOJb3ysd (U3MYECKHE BEIMYMHBI: JaBJICHHE rasa,
TEMIEpaTypa, CpeIHsAs KUHETUYEeCKas HHEprus  XaoTHYECKOIo
JBUKEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUYHas CKOPOCTb MOJIEKY,
KOJIMYECTBO  TEIJIOThl, BHYTPEHHsAs  HHeprus, pabora  rasa,
KO3(Q(QUIMEHT TMOJIE3HOr0 JEeMCTBUSA TEIUIOBOIO JBMraress; INpHu
ONMCAHUU IIpaBUJILHO TpPaKTOBAaTh busnueckuit CMBICT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M €IMHULBI, HaXOAWUTHb
(bopMyIbl, CBA3BIBAIOIIME JAaHHYIO (PU3MUECKYIO BEJIHMUUHY C APYTUMHU

BCIIMYHaAM

10.6

OnuceiBaTh M3y4YEHHBIE JJIEKTPUUECKHE CBOWCTBAa BELIECTBA U
AIIEKTPUYECKUE  SABJIEHUS  (MPOLIECCHI), HCMONb3yd  (U3HUECKUe
BEJIMYUHBI: JNEKTPUYECKUIl  3apsl,  OJJEKTPUUECKOe  TOJIe,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJN, pPa3HOCTh IOTEHUUANOB; IIpU
OTHMCAaHUH MPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICT HCIIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAUYEHHUS ¥ EIUHULBI, YyKa3blBaThb (HOPMYIIBI,
CBS3BIBAIOIIME JIaHHYIO  (U3MYECKYI0 BEIMYMHY C  JAPYTHUMH

BCIIMYMHaAMH

10.7

AHATM3UPOBATh (DU3MUYECKHUE TMPOLECChl W SBJICHHS, HCIIOJIB3Ys
¢u3nyecKkue 3aKOHbI M MIPUHILIUIIBL: 3aKOH BCEMUPHOIO Tsrotenus, I, 11
u I 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPIHH,
3aKOH COXPaHEHHUsI UMITYJIbCA, PUHIUIT CYNEPIIO3ULIUU CUJI, TTPUHLIMIT
paBHOMpPAaBUS HMHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJISAPHO-
KMHETUYECKYI0 TEOPUIO CTPOECHUS BEUIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeHel KWHETHUYECKOM HSHEpPruy TEIUIOBOTO JBMIKEHHUS MOJIEKYI C
a0CONIOTHOW TeMIepaTypoil, MepBbId 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHUs JJIEKTPUYECKOTO 3apAna, 3akoH KyrnoHa; npu 3ToM
pasznuyaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE

BBIPAXKCHUC U YCIIOBUSA (I‘paHI/IHLI, O6J'IaCTI/I) IMPUMEHUMOCTH

10.8

OOBSCHATD OCHOBHBIC TPHUHIIUMIBI JCHCTBUS MAaIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyarh YCIOBHS WX 0€30MacHOro

HCIIOJIb30BaHUA B HOBCG)IH@BHOﬁ KHU3HU

10.9

BEBIOTHATE SKCIIEPUMEHTHI TI0 HCCIIE0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX H3MEPEHUI; TpU
sToM (GopMyaupoBaTh MpobiemMy (3a7ady) W THUIOTE3Y Y4eOHOTO
OKCIIEpUMEHTa,  cOOMpaTh  YCTaHOBKY W3  MPEIIIOKEHHOTO

000pyI0BaHusl, MPOBOJUTH OIBIT U POPMYIUPOBATH BHIBOBI

10.10

OCYH_[CCTBJ'IHTL nNpAMBIC W KOCBCHHBLIC HU3MCPCHUA (I)I/I3I/I‘-ICCKI/IX

BEJIMYMH; TPU 3TOM BBIOMPATh ONTUMAJIbHBIA CHOCOO M3MEpPEHUs U




HCIIOJB30BaTh U3BECTHBIC MCTOABI OLICHKH HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccrnenoBaTh 3aBUCUMOCTH MEXNY (PU3NYCCKUMHU BEIUYUHAMH C
HCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHU; TPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHPOBATh PE3yJIbTaThl IMOJIYYCHHONW 3aBUCHMOCTH
(GU3HYECKUX BEITUYHH B BHJIC TaOIHIl U rpaduKOB, JeTaTh BEIBOJBI IO

peE3yiabTaTaM UCCICI0BaAHMA

10.12

Cobmoate  mpaBwiia  0e30macHOro  Tpyna TMpHd  IPOBEICHHUH
UCCIIEIOBAaHUM B  paMKax Y4eOHOTro SKCIepUMEHTa, Yy4eOHO-
UCCJIEIOBATENILCKOM U MPOEKTHOM JEeATENIbHOCTH C HCIOJIB30BaHHEM

U3MEPUTENBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHple 3a/1lauyd ¢ SBHO 3aJIaHHOW (DU3UYECKOH MOJIEIBIO,
UCTIONB3YSl (PU3WYCCKUE 3aKOHBI M TPUHIMIIBI, HA OCHOBE aHAJIM3a
YCIIOBUSL  3aJauyd  BBIOMpPATh  (PU3UYECKYI0O MOJZENb, BBIICIATH
dbuznueckue BeMUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE IS €€ pelIeHHUs,
MIPOBOJIUTH PACUETHI U OLIEHUBATh PEATbHOCTh MTOJIy4YEHHOIO 3HAUYEHUS

(U3UYECKON BETUUMHBI

10.14

Pemats Ka4CCTBCHHBIC 3aJa4n: BBICTpanuBaTb JIOTMYCCKHU
HCIIPOTHUBOPCUUBYHO LICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YyYCHHBIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh Mpu  pelIeHUHM Yy4eOHBIX 3a7ad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTUM JUI IOMCKA, CTPYKTYpUPOBaHUS,
UHTEpHpEeTallud M MpPEJCTaBICHUS y4yeOHOM W HaydyHO-NOIMYJISIPHOMN
nH(pOpMalLlMY, TOJYYEHHONW W3 Pa3IMYHbIX MCTOYHUKOB; KPUTUYECKU

AHAJIM3UPOBATD IMOJTYyYaCMYHO I/IH(I)OpMaI_II/IIO

10.16

[TpuBoauTE HpUMeEpHl BKJIaJa POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKHU, OOBSICHEHHE MPOLECCOB OKPYXKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (U3MKE B IMOBCEAHEBHOMN
JKU3HM Tl obecrieueHrs 0€30macHOCTH TPy OOpaIlleHuH ¢ IpuoopaMu
U TEXHUYECKHUMH YCTPOWCTBAMH, [UIsI COXpPAHEHUS 3I0pPOBbS W

CO6J'IIOIICHI/I$I HOPM 3KOJIOTHYCCKOTO MOBCACHUS B Opr)KaIOH_ICﬁ cpeac

10.18

PaGoraTe B rpynmne ¢ BBINOJIHEHUEM PA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy  TpYMIbl,  pallMOHAIBHO  paclpeleniTh
0053aHHOCTH M IUJIAHUPOBATh JEATENILHOCTh B HECTaHAAPTHBIX
CUTyallusX, aJeKBAaTHO OIIEHMBATh BKJIAJ KaXXJIOTO W3 YYaCTHHKOB

TPYMIIBI B pelIeHHe paccMaTpuBaeMoil mpoosieMbl




11 KJIACC

Kon
NMPOBEPAEMOro
pe3yabTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 001ero 00pa3oBanus

111

JleMoHCTpHpOBaTH Ha TIpUMEpax poidb W MeCTO (U3UKH B
(hOpMHUPOBAaHMKM COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJOTHM, B IPAKTUYECKON ACSITEIBHOCTH

JIFO/IeH, LIETIOCTHOCTD U €UHCTBO (PU3MUECKON KapTUHBI MUpPa

11.2

Y4YUTHIBaTH TPAHULIBI TPUMEHEHHSI U3YUYEHHBIX (PU3MUECKUX MOJeNneil:
TOYEYHBIN NIEKTPUYECKUH 3apsll, SAEpHas MOJEIb aToMa, HyKJIIOHHas

MO/JI€Ib AaTOMHOI'O Si/Jpa IPU PEeLIeHUU PU3NYECKUX 3aau

11.3

PacrosnaBate (usnyeckue siBiaeHUs (Iporecchl) U OOBACHITh MX HA
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKA M  KBAaHTOBOW  (DU3UKHU:
AJIEKTPUYECKasi TMPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHMTHOE JNCHCTBUSL  TOKa, B3aHMOJICHCTBHE MarHuTOB,
DJICKTPOMArHUTHAS WHAYKIUS, JCHCTBUE MAarHUTHOTO 1O Ha
MPOBOJAHWK C TOKOM W JBWKYIIMHCS 3apsl, SJICKTPOMArHUTHEIC
KoJle0aHUsT W BOJHBI, MPSIMOJIMHEHHOE pacHpOCTpaHEHHE CBETa,
OTpaKeHHe, mpejoMiieHue, wuHTepdepeHuus, audpakuus U
MOJIIpU3alusl CBEeTa, AMCIEPCHs cBeTa, (OoTOdNIEeKTpudeckuil rdext
(potorddexT), cBeTOBOE MaBlIEHWE, BO3HUKHOBEHUE JIMHEWMYATOTO
CIeKTpa aromMa BOJOpOJA, C€CTECTBEHHas W  HMCKYCCTBEHHAs

PaanOaKTHUBHOCTDb

114

OnuceiBaTh  HW3y4YCHHBIC CBOWCTBA  BemIecTBa  (DJIEKTPUYECKHE,
MAarauTHBIC, ONTHYCCKUEC, DJICKTPHUYCCKYIO IMPOBOAMMOCTL PA3JIMYHBIX
Cpel) © DOJEKTPOMArHUTHBIE SIBICHHUS (IIPOIECCHI), HCIIONb3YA
dbuznyecKkue  BENUYMHBL:  JJCKTPUUYECKUW  3aps], CHiIa  TOKa,
DIIEKTPUUYECKOE  HANpPSHKEHHWE,  DJIEKTPHUECKOE  COMPOTHBIICHHE,
pasHocTh noTeHnuanos, DJIC, paboTa Toka, MHIYKIUS MarHUTHOTO
nmons, cuia Awmmepa, cuia JlopeHnla, WHIYKTUBHOCTh KATYIIKH,
OHEPTHUA IDJICKTPUICCKOIr0 WM MArHuTHOI'O HOJ'IGI)i, nepuoa M Yacrora
KoJieOaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsi/l U CHJjia TOKAa B TIpOIlecce
TapMOHUYECKHIX AIIEKTPOMATHUTHBIX  KoJeOaHUH, doxycHoe
paccTossHUE W ONTHUYecKash CWIa JIMH3bI, MPU OMHCAHWUU TPABHILHO
TPAKTOBAThH (1)I/ISI/I'-IGCKI/II\/'I CMBICJI HCIIOJIB3YEMBIX BCJINYHH, nux
0003Ha4YeHHs] W €IMHHUIBI, YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE

JaHHYIO (PHU3UYECKYIO BEIHMUUHY C IPYTUMH BeTUUMHAMU




11.5

OnuceBaTh HN3YUCHHBIC KBAHTOBBLIC SABJICHUA W IMPOLIECCHI, UCIIOJIb3Ysd
(1)I/IBI/ILI€CKI/IC BCJIIMYMHBI: CKOPOCTb JJICKTPOMArHUTHBLIX BOJIH, JIMHA
BOJIHBI MW 4YaCTOTa CBCTA, OSHCPIrusd MW HMIIYJILC q)OTOHa, nepuon
nmojypacmnaga, OSHEpIrus CBiA3M AaTOMHBIX AACP, IIPHU  OIIKMCaHHUKU
MMpaBUJIbHO TPAKTOBATb (1)I/ISI/ILIGCKI/II7I CMBICJI HUCIIOJIB3YEMbIX BCJIMWYHH,
uxX 00O3HAYeHUs U CAWMHUIBI; YKa3bIBaTb q)OpMyJIBI, CBA3BIBAIOIINEC
JaHHYIO (1)I/I3I/I‘I€CKYIO BCIIMYMHY C APYTMMU BCIIMYMHAMHU, BBIYUCIIATDH

3HA4YCHHC (1)PI3PI‘I€CKOI>'I BCIIMYHHBI

11.6

AHanu3upoBath (pU3MYECKHE TIPOLECCHl M  SIBJICHUS, HCIONb3Ys
¢u3nyeckue 3aKOHbI M IpUHOUOBL  3akoH OMa,  3aKoHBI
II0CJIEIOBATEIBHOTO W IapauIebHOTO COEJMHEHUs IPOBOJHUKOB,
3akoH JIxxoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
IPSIMOJIMHEHHOIO paclpoCTpaHEHUs CBETa, 3aKOHbI OTPAaXKEHUS CBETa,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHE OUHINTEHHA Ui
¢doro3dexra, 3aKOH COXpaHEHUS HHEPIUU, 3aKOH COXPAaHEHMS
UMIIYJIbCA, 3aKOH COXPAHEHUS JJIEKTPUYECKOro 3apsjia, 3aKoH
COXpaHEHMs  MacCcOoBOrO  uucia, MmocTynartel  bopa,  3akoH
palMOAaKTUBHOIO  pacmajga; I@pU 3TOM  pas3jinyarh  CIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPA)KEHUE U YCIIOBUS

(rpaHuIbl, 00J1ACTH) MTPUMEHUMOCTH

11.7

OHpeI[eJ'ISITL HaIlpaBJICHUEC BCKTOpAa HWHAYKOHWHU MATrHUTHOTO TIOJIA

MMPOBOAHUKA C TOKOM, CHUJIbI AMnepa N CUJIBI HopeHua

11.8

CTpOI/ITL n  OIIHNChIBATH I/1306pa)KeHI/IC, co3gaBacMoC  INJIIOCKHUM

3€pKajoM, TOHKOW JIMH301

11.9

BBIOTHATE SKCIIEPUMEHTHI TI0 UCCIIE0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX H3MEPEHUI; pU
sToM (GopMyIupoBaTh MpoOieMy (3a7ady) W THUIOTE3Y Y4eOHOTO
DKCIEpUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEMIIOKEHHOTO

06OPYI[OB8.HI/I}I, MIpOBOAUTH OIBIT U (l)OpMYJ'II/IpOBaTL BBIBOAbI

11.10

OcymiecTBisATh MpsIMbIE W KOCBEHHBIE HW3MEPEHHUs (PU3UUECKUX
BEJIMYMH; TPU 3TOM BBIOMPATh ONTUMAJIBHBIA CHOCOO M3MEpPEHUs U

HCIIOJB30BaTh U3BECCTHBIC MCTOAbI OLICHKH HOl"pGIHHOCTGfI 1/13MepeH1/1171

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIOJIb30BaHUEM
OpSIMBIX ~ M3MEPEHUH; TpU ITOM KOHCTPYMpPOBAaTb YCTaHOBKY,
¢bukcupoBaTh pe3yiabTaThl IOJYYEHHON 3aBHUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B Buje TaOauIl U rpadukoB, eiaaTh BBIBOJIBI MO pe3ysbTaTaM

HCCIEN0BaHUS

11.12

CoOmonate  mpaBuia  0O€30mMacHOr0  TpyZa Hpd  [POBEICHUU




WCCIICIOBAaHUN B paMKax Y4eOHOTO JKCIEpUMEHTa, y4eOHO-
UCCIICIOBATEIILCKOW M MPOEKTHOW JIEATEIILHOCTH C UCIIOJIb30BaHUEM

U3MEPUTENIBHBIX YCTPOUCTB U 1TaOOpaTOPHOTO 000PYAOBAHUS

11.13

Pemarp pacuérHble 3aauMl ¢ SBHO 3aJaHHOU (DU3HUECKON MOJIEINbIO,
UCTIONB3YST (PU3MYECKUE 3aKOHBI M TPUHIMIIBI, HA OCHOBE aHAJIM3a
YCIIOBUSL  3aJauyd  BBIOMpPATh  (PU3UYECKYI0O MOJZENb, BBIICIATH
¢buznyueckrue BeNIUYUHBI U (HOPMYIIbI, HEOOXOUMBIE [l €€ pelIeHHUs,
MPOBOAMTH PACUYETHI U OLIEHUBATH PEABHOCTh MOJYYEHHOTO 3HAYECHUs

(U3HYECKON BETMUNHBI

11.14

Pematp KayeCTBEHHbBIC 3aJauu: BBICTPANBATh JIOTHYECKHU
HEIPOTUBOPEUHBYIO IIEMIOYKY PACCYKIEHUI C OMOPOW HAa M3yYCHHbBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

11.15

Hcnonb3oBaTe HOpU  pelICHUMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MHGOPMALIMOHHbIE TEXHOJOTUM JUIs IOMCKA, CTPYKTYpUPOBaHUS,
MHTEPIIPETallU U TPEJCTABICHUS y4yeOHOM U HAy4YHO-TIIOMYJISIPHOM
uH(pOpMaLMY, TOJYyYEHHOU W3 Pa3IMYHbIX MCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATH MOIyJaeMyt0 HH(YOPMALIHIO

11.16

00BACHATH IMPUHIUIIBI IeHUCTBUS MalluH, HpI/I60pOB U TCXHUYCCKUX
YCTpOﬁCTB; pa3jiniaTth YCJIOBUA HUX 0€e30IacHOro HCMOJIL30BaHHUSI B

MOBCEIHEBHOM KU3HU

11.17

[TpuBoauTE MpUMEpHl BKJIaJa POCCHUMCKUX U 3apyOekHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B IOBCEAHEBHOM
KHU3HU 17151 o0ecrieyeHns 0€30MacHOCTH U 0OpalleH!H ¢ prudopaMu
U TEXHWYECKMMHU YCTpOHCTBaMH, Ui COXpPAaHEHHs 370pOBbI U

COOTIOICHHSI HOPM IKOJIOTUYECKOTO MTOBEACHUS B OKPYKAIOILEH cpesie

11.19

PaGorate B rpymme c BBIIOJHEHHUEM pPa3jIMYHBIX COLHUAIbHBIX POJEH,
IUIaHUpOBaTh ~ pabOTy  TIPYHNbI,  pPAlUMOHAIBHO  PACHPENEIIATh
00s3aHHOCTH ¥ IUIAHUPOBATH JEATENbHOCTh B HECTaHJAPTHBIX
CUTyallusX, aJleKBaTHO OILIEHMBATh BKJIAJ KaXJOro U3 YYaCTHHKOB

IPYIIBI B pEIEHHE pacCMaTpUBAEMON MPOOIEMbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pasnena

Koa nposepsiemoro
3J1eMeHTa

[IpoBepsiemble 3J1eMeHTHI COTEPKAHUS

OU3NKA U METOIbI HAYYHOI'O [IO3HAHMA

11

®usuka — Hayka o mnpupoxae. Hayunbie
METO/bl TO3HAHUS OKPYXKAIOIIET0 MHpa.
Ponp skcriepuMeHTa M TeOpHM B IIpOLIECCE
MO3HAHUSl  NPUPOABL.  ODKCIEPUMEHT B

¢usuke

1.2

MogenupoBanue (QHU3NYECKUX SBICHUH U
IIPOLIECCOB. Hayunslie TUIIOTE3bI.
@usnueckue 3aKOHBI M Teopuu. ['paHuIbI
NPUMEHUMOCTH  (PU3MYECKUX  3aKOHOB.
IIpunnun coorserctBuss. Pons u  mecto
¢u3ukn B (QOPMHPOBAHHUU COBPEMEHHOMN
Hay4YHOU KAapTHUHBI MUPA, B IPAKTUYECKOU

HEeATENbHOCTH JIFOAEN

MEXAHUKA

#H#HParHH#KITHEMATUKA

211

MexaHn4ecKoe JABHIXKCHUC.
OTHOCUTENHHOCTH MEXAHHUYCCKOI'O

nerxeHus. Cucrema orcuéra. TpaekTopus

2.1

212

[Tepemernenue, CKOPOCTb (cpennsist
CKOpOCTh,  MTHOBEHHasi  CKOpOCTb) H
YCKOpEHHUE  MaTepHallbHOM  TOYKH, HX
MNpOCKIMKU Ha OCH CHUCTEMBI KOOPJWHAT.
CrnoxeHue TepeMelleHnd U CIIOKEHHe

CKOpOCTEMN

2.13

PaBHOMepHOE u PaBHOYCKOPEHHOE
NPSMOJIMHENHOE nexkeHue. [ 'padukn

3aBUCHUMOCTHU KOOpAHHAT, CKOpPOCTH,




YCKOpEeHHs, TNyTH W TepeMelleHUs

MaTepHaHBHOfI TOYKH OT BpEMCHU

2.14

CBobOonHOe najgeHue. Y cKopeHue

CcBOOOIHOTO MAJACHUS

2.15

KpuBonuuelinoe nBuxeHue. PaBHOMepHOE
JBW)KCHUE  MAaTEpUaJbHOM  TOYKM  IIO
OKPY’KHOCTHU. YTJIOBasi CKOPOCTh, JIMHEHHAs
CKOpOCTb. [lepuon " 4acToTa.

[leHTpOCTpEMUTEIBHOE YCKOPEHUE

2.1.6

Texuuueckue yCTpOﬁCTBaI CIIMAOMCETD,
JABMOKCHUEC CHApAAO0B, LCIIHBIC U PCMCHHLIC

nepcaaiu

2.1.7

[TpakTryeckue paboTHI. N3mepenne
MTHOBEHHOH  ckopoctu.  HMccienoBaHue
COOTHOIIIEHUSA MEXIY IIyTAMH,
IPOIIEHHBIMU TEJIOM 32 IIOCJIE/I0BATEIIbHbIE
paBHBIE  IIPOMEXYTKM  BPEMEHH  IIpH
PaBHOYCKOPEHHOM JBMKEHHM C HayaJbHON
CKOPOCTBIO, paBHOM Hymwo. M3ydeHue
JABMKCHHUA IIIapuKa B BSI3KOM KHUOKOCTH.
W3yueHune ABWXKEHMS Tena, OpOILIEHHOTO

TOPU30HTAIILHO

2.2

#HPart## TMHAMUKA

22.1

IIpuaun  otHocurensHOCcTH  [amunes.
IlepBbiit 3akoH Hbrorona. MHepruaibHbIE

CUCTEMBI OTCUETA

2.2.2

Macca Tea. Cuna. [TpuHIMT

CYNEPIIO3UIUHN CHIT

2.2.3

Bropoii 3akoH HproTOHA 117151 MatepraibHOM
TOYKM B MHEPLUAIBHON CHCTEME OTCUETA
(UCO). Tperuit 3akon Herlotona mis

MaTCpHaAJIbHBIX TOUCK

2.2.4

3akoH  BcemupHoro  TaroreHus. Cuna

TskecTH. [lepBasi kocMuyeckasi CKOPOCTb.




Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJBKCHHS W CWIa TPEHHS  IOKOS.
Koaddpunment TPEHUS. Cuna
CONPOTUBJICHUS TPH [BIDKCHUU Tela B

KHUAKOCTHU HUJIMU Ia3C

2.2.7

HOCTyHaTeJILHOC )51 BpaaTCJIbHOC

JIBIDKEHME a0COJIFOTHO TBEPOTO TEIa

2.2.8

MomeHnT CHJIBI OTHOCHUTEIbHO ocu
BpalICHUSI. IInewo  cubl.  YcnoBus

paBHoBecus TBEporo Temna B UCO

2.2.9

Texuuueckue y@[‘pOﬁCTB&Z IOAIIUITHHUKH,

ABUIKCHUC HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

IIpakTrueckue paboTHL. N3yuenune
JIBWDKEHUS ~ Opycka 1O  HAKJIOHHOMU
IUIOCKOCTH TOJ JCHCTBUEM HECKOJIbKUX
cun. HccrnenoBanue 3aBHCHMOCTH — CHII
yIPYrocTy, BO3HUKAIOLINX B
neGopMupyeMoil TMpYyXUHE M PE3HHOBOM
oOpasie, OT BENIWYMHBI UX JehopMalHH.
HccnenoBanne  ycloBHH — PaBHOBECHUS

TBEPAOrO Tella, UMEIOIIETO OCh BPaIlleHUs

2.3

##HPari##3AKOHDBI COXPAHEHNM A B MEXAHUKE

I/IMHyJ'IBC MaTepHaHLHOﬁ TOYKH, CUCTCMbI

2.3.1 MaTepualbHBIX ToueK. MMIynbC cuUilbl U
M3MEHEHUE UMITYJIbca Tella

232 3akoH coxpaHeHus umnyiasca B HCO.

o PeaxTnBHOE OBMKEHNE

2.3.3 Pabora cumbl

2.34 MOIIHOCTb CHUIBI

235 Kunernueckas  sHepruss  marepuaqibHOU

- TO4KHU. TeopeMa 0 KHHETUYECKOM SHEPTUU

2.3.6 [TorenmmansHass sHeprus. [loTeHrmanbHas




SHeprus yIpyro ne(OopMHUPOBAHHOM
npyxuHbl. [loTeHIManbHas >Heprusi Tena

BOJIM3U MOBEPXHOCTH 3eMIIU

IloTennmanbHEIC u HCIIOTCHIHUAJIBHBIC

cuibl. CBsi3b pabOThl HEMOTEHIUATHHBIX

2.3.7 CHJI C U3MEHEHHUEM MEXaHHYECKOW dHEPruu
CUCTEMBI  Te€Il. 3aKOH  COXpaHEHUs
MEXaHUYECKOM FHeprum

2.3.8 VYupyrue u Heynpyrue CToJIKHOBEHUS

239 TexHu4eckne ycTpouCTBa: ABUKEHUE PAKET,

- BOJIOMET, KOTIEP, IPYKUHHBII MUCTOJIET

[Tpaktuyeckue pabotbl. M3yueHue cBs3M

2310 CKOpOCTEH Tel TpH HEYNpyroMm yraape.

HccnenoBanue CBs3M pa6OTbI CHJIBI C

N3MCHCHHEM MEXaHHYCCKOM OHCPTHHU TCJIa

MOJIEKYJIAAPHAS ®U3NKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKY JISIPHO-KMHETUYECKOM TEOPUU

311

OCHOBHBIE  TIOJIOKEHHUS  MOJIEKYJISIPHO-
KMHETUYEeCKOM  Teopuu.  bpoyHOBCKoe
JIBUKEHUE. Hudbdyzusi. Xapakrep
JIBIKEHHUS M  B3aUMOJICUCTBUS  YaCTHII

BC€IICCTBA

3.1.2

Mogaenu cTpoeHHusi Ta30oB, KHUJIKOCTEH U
TBEPABIX TE€T U OOBSICHEHHWE CBOICTB

BEILIECTBA HA OCHOBE 3TUX MoAeIeH

3.13

Macca MOJICKYII. KomuuectBo BCIICCTBA.

[TocTostHHas ABoraapo

3.14

TermmoBoe paBHoBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Llenscus

3.15

Mopgens  upeanpHoro rasza.  OcCHOBHOE
yYpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM

TCOpHUU UACAIBHOTO Ira3a

3.1.6

AOconroTHast  TeMmmepaTypa Kak ~ Mepa

CpPEeIHEW KMHETUYECKOM YHEPTUH TEIUIOBOTO




JBrKeHHs yactull rasa. lllkana remnepatyp

KenbpBuna

3.1.7

VYpasuenne Knamneiipona — MeHeneesa.

3akoH [lanpTOoHa

3.1.8

l'azoBble  3akoHbl.  M3ompomeccsl B
uzealbHOM rase C HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: u30TepMa,

n30X0pa, n30dapa

3.1.9

TexHuueckue  yCTpPONCTBA:  TEPMOMETD,

OGapomerp

3.1.10

[Tpaktuyeckue pabotel. M3mMepeHne Macchl
BO31yXa B KJIACCHOM KOMHArTe.
Uccnenosanue 3aBUCHUMOCTU MEXKY
[apaMeTpamMu COCTOSIHMSL  Pa3pesKEHHOIO

rasa

3.2

OCHOBbI TEPMOJIMHAMUKHA

321

TepMO,HI/IHaMI/I"IeCKaH cucreMa. BHYTpeHHSISI
OHEPTHUA TCpMO}II/IHaMPIIIeCKOfI CUCTEMBI U

CII0COOBI €€ N3MEHEHMS

3.2.2

KonnyectBo TEIJIOTHI u paborTa.
BryTpeHHsA SHEprus OJTHOATOMHOTO

NACAJIbHOIO ra3a

3.2.3

Buael Tenmonepenaun: TEMIONPOBOJHOCTb,
KOHBEKUMsA, M3JydeHHe. TerroéMKOCTh
Tena. YJelbHas TEINIOEMKOCTh BEIISCTBA.
Pacuér KOJIMYECTBA TENJIOTHI npu

TCIIonIEpeaayuc

3.24

[TepBblit 3aKOH TEPMOINHAMUKHU.
[Ipumenenue IIEPBOTO 3aKOHa
TEPMOJINHAMUKHU K M30IIpOLECCaM.

I'padmyeckas unTepnperanus paboThl raza

3.2.5

TeruoBble MamuHbl. [IpUHIMIBL 1EHCTBUSA
TEIUIOBBIX MaIIIyH. [TpeobpazoBanus

SHCPrun B TCIIJIOBBIX MaliHax.




Koaddumnuent nonesnoro neictpus (naiee
— KIIJT) TeroBoii Mmamunbl. [ukn KapHo u
ero KII/]

Bropoit 3aKOH TEPMOJIMHAMUKH.

395 HeoOpatuMocTh MpoIecCOB B  MPUPO/IE.

o TennoBele  ABUratend.  DKOJOTMYECKUE
POOJIEMBI TEIUIOOHEPTETHKU

Texnuueckue YCTPOWMCTBA: JIBUTaTeNb

3.2.7 BHYTPEHHET O CropaHus, OBITOBOI
XOJIOAWJIBHUK, KOHJAUIIMOHED

328 [IpakTrnueckue paboThL H3mepenue

yIETbHOU TeTIIOEMKOCTH

3.3

###Par#H##AI'PEIATHBIE COCTOSHM A BEHHIECBA. ®A30BBIE

ITEPEXO/IbI

331

[TapooGpazoBanue U KOHJICHCALU.
Hcnapenue u xunenue. YenbHas TEIIOTA
napooOpa3oBaHusl. 3aBUCHMOCTb

TEMIICPATYPbI KUIICHUA OT JaBJICHUA

3.3.2

AOCOII0THAS ¥ OTHOCUTEIbHAS BIIAYKHOCTh

BO3ayxa. HaceleHHslii nap

3.3.3

Teépmoe Tenmo. Kpucraimumueckue U
amopdHble Tena. AHHU30TPOIHUS CBOWCTB
KpHUCTAJIJIOB. )KI/II[KI/IG KpUCTAJJIBI.

COBpeMCHHLIe MaTCpUaIbl

3.34

IInaBnenue u KpucTajlin3anus. Y nenbHas

TeruioTa miasiaeHus. Cyonumarus

3.3.5

ypaBHCHI/IC TEIIOBOro OajaHca

3.3.6

TexHu4eckne yCTpOMCTBA: TUTPOMETP H
IICUXPOMETP,  KaJOPUMETP, TEXHOJIOTHH
MIOJIy4YEHUSI COBPEMEHHBIX MAaTEpHUaNIOB, B
TOM quCIe HaHOMAaTepHuaos, "

HaHOTCXHOJOI'MH

3.3.7

ITpakTryeckue paboTHI. W3mepenue

BJIQYKHOCTH BO3/1yXa




SJIEKTPOJAMHAMUKA

H#H#HParH# I JIEKTPOCTATUKA

OnexTpu3anus Ten. DJIEKTPUYECKUI 3apsil.

a1 JIBa BU1a SIIEKTPUYECKUX 3apsI0B
[TpoBoHUKH, TUDIICKTPUKU u
412
MOJTYTIPOBOIHUKHU
413 3aKoH COXpaHEHUs AIEKTPUUECKOTO 3aps/ia
414 B3aumopeiictBue 3apsanoB. 3akon Kysnona
OnekTpuueckoe mone. Hanpsok€HHOCTH
415 BJIEKTPAYECKOTO OJIA. [Tpuniun
o cynepno3uiu. JIMHUKM  HaNPsSHKEHHOCTH
AIIEKTPUYECKOTO OIS
4186 PabGora cun 3J€KTPOCTATUYECKOTO IOJSL.
4.1 o ITorennuain. Pa3HOCTE TOTEHIIMAJIOB
[IpoBOIHUKY U TUPIEKTPUKH B MMOCTOSHHOM
4.1.7 JJIEKTpUYECKOM Tone.  JluanexkTpuyeckas
IIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konpnencarop.
418 ONEKTPOEMKOCTh IIOCKOTO KOHJEHCATOpA.
DHeprus 3apsyKEHHOT0 KOHJEHcaTopa
TexHuuyeckue ycTpOWCTBa: 3JIEKTPOCKOT,
419 AIIEKTPOMETP, AIEKTPOCTATUYECKAs 3allUTa,
o 3a3eMJICHHE AIIEKTPOIIPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYWHBIN MPUHTEP
IIpakTnueckue paboTHI. N3mepenue
4.1.10 )
AIIEKTPOEMKOCTH KOH/IEHCATOpa
HHPar###TTIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B
PA3JIMYHBIX CPEJJAX
VYcnoBust  CyIIECTBOBAaHUSI ~ MOCTOSIHHOTO
421 ANEKTPUYECKOTO TOKa. VCTOUHMKHM TOKA.
42 Cuna Toka. [locTosiHHBIN TOK
422 Hanpspkenue. 3akon Oma 11 yyacTka Lenu
423 DJIEKTPUUECKOE COMPOTUBJICHUE. Y IEIbHOE

COIIPOTUBJICHUC BCIICCTBA




424

HOCHGHOB&TCJ’IBHOC, napajjieJbHOC,

CMCHIAHHOE COCANMHEHUEC ITPOBOAHUKOB

4.2.5

PaGora  anekTpuueckoro  Toka.  3aKOH

Jxoyna — Jlenna

4.2.6

MOIHOCTB ANEKTPUIECKOTO TOKA

4.2.7

anexkTpoaBkymias cuia (mamee — D/C) u
BHYTPCHHEE CONPOTUBJIICHUE HCTOYHUKA
ToKa. 3akoH OMa JuIsl TIOJHOW (3aMKHYTOI)

SHCKTpH‘IeCKOﬁ OCIIn. KOpOTKOG 3aMbIKaHHC

4.2.8

ONEeKTpOHHAas  MPOBOJUMOCTb  TBEPABIX
METAJIJIOB. 3aBUCUMOCTb  COIIPOTUBIICHUS
METaJIJIOB oT TEMIIEPATYPBI.

CBepXIpoBOIUMOCTh

4.2.9

OnexTpuueckuili Tok B Bakyyme. CBoiicTBa

9JICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBOIHUKH. CobcTBeHHas u
MpUMECHAst MIPOBOAUMOCTh
MOJTYTIPOBOTHUKOB. CgoiicTBa p-n

nepexoja. [ToaynpoBoAHHUKOBEIE TPUOOPHI

4211

9J'IeKTpI/I‘-ICCKI/II71 TOK B  JJICKTPOJIMTAX.
3J'ICKTpOJ'II/ITI/I‘-IeCKa${ JUucconuanus.

OneKkTponus

4212

DIIeKTPpUUECKHUI TOK B razax.
CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN
paspsz. Paznuunbie THTIBI
CaMOCTOSITENIbBHOrO  paspsga.  MomHusl.

ITmazma

4.2.13

TexHuueckue  yCTpOMCTBA:  aMIEpMETD,
BOJIBTMETpP, pEOCTaT, WCTOYHUKU TOKa,
AJIEKTPOHArpeBaTeIbHbIE npudopsI,
AJIEKTPOOCBETUTENBHBIE pudopHl,
TEPMOMETP  COINPOTUBIIEHUS, BaKyyMHBII
JMOJ, TEPMUCTOPBI M  (HOTOPE3UCTOPSI,

HOJIyrIpOBOILHHI(OBBIﬁ AU04, raJlbBaHUKa




4.2.14

[IpakTrueckue paboThLI. Nzyuenue
CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.
N3mepenune DJIC ncTOUYHUKA TOKA U €ro

BHYTpEHHeEro conpotuieHus. Habmonenue

QJICKTPOJIM3a

11 KUIIACC

Kon
pa3nena

Koanposepsiemoro
Jj1eMeHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKRAHUSA

4

OJIEKTPOJJUHAMUKA

##HParH#M AT HUTHOE I1OJIE. QJIEKTPOMAT'HUTHAA

VHIYKIS

43.1

ITocTosiHHEBIE MAar"dMThI.

B3aI/IMOIIeI7ICTBI/IC IIOCTOAHHBIX MarHuTOB

432

MaruauTtHOe mnoJsie. BexkTop MarHuTHOM
uHaykuud. [IpuHomMn — cynepno3unumu.
JIunum maruutHOM uHAyKUMH. Kaptuna
JUHUM MAarHUTHOM HMHAYKUMM — TIOJIA

IIOCTOAHHBIX MarHuTOB

4.3

433

MarauTHoe 1oJie MPOBOJHUKA C TOKOM.
Kaptuna  nmHME  nmons  IJIMHHOTO
IpSIMOTO  NPOBOAHHMKA U 3aMKHYTOTO
KOJIBLIEBOTO IPOBOJHHMKA, KaTyHIIKH C
tokoM. OnbIT Dpcrena. Bzaumopeiictue

MIPOBOAHHUKOB C TOKOM

434

Cwita Amriepa, €€ MOyJIb U

HanpaBJIeHHe

4.3.5

Cuna  JlopeHma, €€ Moaylp H
HarpasjeHue. J[BHKeHUe 3apsuKEHHOMN
4acTULBI B OJAHOPOJHOM MAarHUTHOM

nosie. Pabota cunsl Jlopenna

4.3.6

SIBIIEeHME HIIEKTPOMArHUTHOW MHIYKLIUN

4.3.7

[ToTok BEKTOpa MarHUTHOW UHAYKLIMU




438

E)1( WHTYKIIAH. 3akoH

ANEeKTpOMarHuTHOU nuAykuuu dapanes

439

BuxpeBoe anextpuueckoe mnone. IAC
MHIYKIUU B TIPOBOJHUKE, JBIDKYIIEMCS
MOCTYIATEIBHO B OJTHOPOHOM

MAardiuTHOM II0JIC

4.3.10

[IpaBuiio Jlenna

4311

NHIyKTUBHOCTS. SIBneHue

camounaykiuu. JJ1C camonHIyKIIMn

43.12

SHepFI/Iﬂ MAaroiuMTHOIrO IoJid KaTylmKu C

TOKOM

4.3.13

DNEKTPOMArHuTHOE TI0JIe

4.3.14

TexHuueckue YCTPOﬁCTBaZ IIOCTOSAHHBIC
MAarHuTHhI, OJICKTPOMArHuThI,
QJICKTPOABUTI'ATCIIb, YCKOpUTEIIN
OJICMCHTAPHBIX YaCTULl, MHAYKIHWOHHAA

1ICYb

4.3.15

[Ipaktnueckne  pabotel.  M3yueHue
MAarHUTHOTO TIOJISI KATYIIKM C TOKOM.
Uccnenosanue neWcTBUSI MOCTOSIHHOIO
MarHuTa Ha  paMKy C  TOKOM.
UccaenoBanue SIBJICHUA

3JIEKTPOMArHUTHON UHAYKIUU

) KOJIEBAHU S U BOJIHBI
#HParttttMEX AHUYECKUE U SJIEKTPOMATHUTHBIE
KOJIEBAHUA
KonebarenpHast cucrema. CBoOOAHBIE
koJyebanust. ['apMoHnueckne KoeOaHus.
>11 [lepuon, dvacrora, ammuutyna u ¢asa
>1 KoJicOaHui
10 [TpyxuHHBIH MasiTHHK.
MareMaTnuecKkuil MasiTHUK
£13 YpaBHEHHE TapMOHUYECKUX KOJEOaHUH.

Kunemarnueckoe U JUHAMHUYECKOE




OITHCaHME K0J1e0aTeILHOro JABUKCHUA

.14

[IpeBpaimenue DHEPrUu IpH
rapMOHMYECKHX  Kojebanusx. CBs3b
aAMIUTATY/IbI KoJIeOaHuii UCXOIHOU
BEITMYHMHBI C aMIUTUTYJaMH KoJeOaHMiA

e€ CKOPOCTH U YCKOPEHUS

5.15

KoneGarenbupiit  koHTyp. CBOOOIHBIE
ANIEKTPOMArHUTHBIC KoJIeOaHusI B
UJICaJIbHOM  KOJIe0aTeIbHOM  KOHTYpE.
AHanoruss MEXAy MEXaHHYECKHMH H
OJICKTPOMAariMTHBIMHA KOJICOaHHUSIMU.

®opmyna Tomcona

5.16

3aKoH COXpaHEHUs SHEpPIruu B

nacCaJIbHOM KoJIeOaTeIbHOM KOHTYpC

5.1.7

BoiHyx1€HHBIE MEXAHUUYECKHUE
kosieOanusa. Pesonanc. Pe3onancuas
KpHBasl. Brinyx)neHHbIE

OJICKTPOMArHUTHBIC KOJIcOaHUSI.

518

Ilepemennsii  TOK. CHHYCOMIAIBHBIN

HepeMeHHHﬁ TOK.

5.19

MomHocTh [IEPEMEHHOI0 TOKA.
AmmuntygHOe u JIEUCTBYIOLLIEE

3HAYCHHE CUJIbI TOKA U HAIIPSPKCHUSA

5.1.10

Tpancpopmarop. [Ipoussoxctso,
nepeaaya u norpebieHue
NEKTPUUECKON SHEPIUH.
DKOJIOTUYECKUE PHUCKH pH
IIPOU3BOJICTBE DJIEKTPUUECKON SHEPIUU.
Kynberypa HCTOJIb30BAHUS

3JIEKTPOIHEPTUHU B MOBCEAHEBHOM KU3HU

5.111

TexHnuueckue ycTpoiictBa: ceiicmorpad,
BIIEKTPUYECKUN 3BOHOK, JIMHAA

QJICKTpoIepcaad

5.1.12

[Ipaktuyeckue pabotsl. MccnenoBanue




3aBUCUMOCTH repuoaa MaJIbIX
KojeOaHuil Tpy3a HAa HUTH OT JUJIMHBI
HUTH M Maccel rpy3a. MccrnenoBanue
IIEPEMEHHOTO  TOKa B LENH U3
I10CJIEI0BATEIBHO COCIMHEHHBIX

KOHACHCATOpa, KaTYIIKH 1 PE3NCTOpa

5.2

H##HPar#MEX AHUYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

MexaHnudeckue BOJIHBI, YCIIOBUS
pactpoctpanenus. I[lepuon. CkopocTh
pacrpocTpaHeHHsi ¥ JIJIMHA  BOJIHBL

HOHCpC‘IHLIe U IPpOAOJIbHBIC BOJIHbBI

5.2.2

HHPar#H## Wurepdepenmms U

TudpakIs MEXaHMUYECKUX BOJIH

5.2.3

3Byk. Ckopocte 3Byka. I'poMKOCTb

3ByKa. Beicora Tona. TemOp 3ByKa

5.24

ONEeKTPOMarHUTHbIE BOJHBL. Y CJIOBHS
U3JIy4EHUs1 DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenranus BekTopoB E, B u

U B 2JIEKTPOMarHUTHOM BOJIHE B BaKyyMe

525

CBoiicTBa  3JIEKTPOMAarHUTHBIX ~ BOJIH:
OTpa’KeHHe, HpeIoMIICHHE,
NoJIsIpU3alys, T pakys,
uHTephEepeHIusL. CkopocTb

QJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[IIxana JJIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHue 2IEKTPOMarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHLII/IHBI paaruoCBA3U U TCICBUICHUA.
Paguomnokanusi. QHCKTpOMaFHHTHOC

3arpsI3HEHUE OKPYXKAIOILIEH CpeIbl

5.2.8

Texauueckue YCTpOWMCTBA:
MY3BIKAJIbHBIC HHCTPYMCHTEI,
yIbTPa3ByKOBasi TMarHOCTUKA B TEXHHUKE

U MeIuLUWHEe, pajap, paauoNpHUEMHUK,




TeJIeBU30p, aHTeHHa, Tenedon, CBY-

1I€4Yb

5.3

#HH#Par#HOIITUKA

5.3.1

[Ipssmonuneitnoe pacrpocTpaHeHue

CBETa B OJTHOPOAHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPaKEHUs
ceera. Iloctpoenne wu300pakeHU B

IIJIOCKOM 3CpKaJIc

5.3.3

[Ipenomienue cBera. 3aKOHbI MTPETOMIICHHS
CBeTA. AOCOIIFOTHBIN mokasarejb

IIPCIOMIICHUA

534

[Tonuoe BHYTpPEHHEE OTpakKCHHUE.
[IpenenbHblit yroin MIOJTHOTO

BHYTPEHHETO OTPAXKECHUS

535

Hucnepcusi cBera. ClOXHBIA COCTaB

Oenoro cBera. I[Ber

5.3.6

CoOuparonue U pacceuBarollye JIMH3bI.
Tonkas nmH3a. POKYCHOE pacCTOSIHUE U
ONTHYECKasl CWJIa TOHKOM  JIMH3BI.
[Toctpoenue U300pakeHH B
COOMpAIOIINX U PACCEUBAIOIINX JIMH3AX.
@opmysia TOHKOW JIMH3BI. Y BEJIHYCHUE,

JIaBaeMoe€ JIMH30U

5.3.7

Hpenenbl IMPUMEHUMOCTH

FCOMeTqueCKOﬁ OIITUKH

5.3.8

WNnrepdepennuss cBera. KorepenTtHbie
UCTOYHMKH.  YCIOBHUA  HaOIIONEHUS
MaKCUMyMOB U  MHHUMYMOB B
UHTep(PEPEHIIMOHHONW KapTUHE OT JBYX

CI/IH(1)8.3HBIX KOTCpCHTHBIX UCTOYHHUKOB

5.3.9

Hudpakmous ceera. JudpakuuoHHas
pemeérka. VYcnosue HaOII0IeHUS
[JIaBHBIX MaKCUMYyMOB TIpU TMaJE€HUU

MOHOXPOMATHUYCCKOT'O CBCTa Ha




TUGPAKIUOHHYIO PEILIETKY

5.3.10

[Tonspuzanus ceera

5.3.11

TexHudeckue yCTpOMCTBA: OYKHM, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN anmnapar,
MHKDPOCKOII,  TEJIECKOI,  BOJIOKOHHAs
ONTHKA, JAU(pakIUOHHAs  peléTka,

TIOJIIPOU T

5.3.12

[Ipaktnueckue pabotel. M3mepeHue
MIOKa3aTens IPEIOMJIICHHUS.
WccnenoBanue cBOMCTB M300pakeHUI B

nuH3ax. Habmoenue nucnepenu ceera

OJIEMEHTEI CIIEITMAJI

bHOI TEOPUU OTHOCUTEJIbBHOCTH

6.1

['panuIBl TPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKHU. ITocTynarer TEOPUHU
OTHOCHUTEJIBHOCTHU: VHBApHUAHTHOCTh
MOZYJIs CKOPOCTH CB€Ta B BaKyyMe,

MPUHIIUATT OTHOCUTEILHOCTH DUHINTEHHA

6.2

OTHOCUTEIHLHOCTD OJHOBPEMCHHOCTH.
33MC}1J'I€HI/IG BPEMCHHU M COKpallCHHUEC

JJINHBI

6.3

DOHeprus U HUMIYJbC cBOOOIHOI

YACTHIIBI

6.4

CBs13p Macchl C 3HEpPTrUeld U UMITYJILCOM
CBOOOJHON 4YacTUIbl. DHEPrusi IMOKOsS

CcBOOOTHON YaCTHIILI

KBAHTOBAS ®U3UKA

7.1

H#HPar###JIEMEHTBI KBAHTOBOM OITUKHU

7.11

®otonbl. Dopmyna Ilnanka cBsa3m
sHepruv (GOTOHA C €ro YacTOTOM.

DHeprust 1 UMITYJIbC POTOHA

712

OTtKpbITHE u HCCIIEIOBAaHNE
¢doroadpdexra. OnbiTel A.I'. CToNeToBa.

3akons! pororddexra

7.13

VYpaBHeHue OHHINTEHA TUTS




dbotorpdexkra.  «KpacHas  rpaHuna»

dhotordpdexra

714

Hasnenue ceeta. Onbitel [1.H. JleGeneBa

7.15

XUMHYECKOE NEeHCTBUE CBETA

7.16

Texuuueckue YCTpOWMCTBA:
¢doTornemeHT, GOTOAATUYUK, COTHEUHAS

OaTapesi, CBETOINO/T

7.2

CTPOEHUME ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pezepdopaa no uccienoBanuto
cTtpoenus atoma. [ imanerapuas moyens

aroMa

7.2.2

[Tocrynater  bopa.  HU3znyuenune u
HOIIOIIEHUE (OTOHOB IpH MEPEXOJe
aToMa C OJHOIO YpPOBHSI JHEPIMHM Ha
npyroii. Buael  cnektpoB.  Crektp

ypOBHGfI 9HEPTHUU aTOMa BOAOPOJa

7.2.3

BomnHoBEIE cBoiicTBa yactuil. BoiHEI 1e
bponns. KopnyckynspHO-BOIHOBOMI
nyanu3M. Jludpakuus >7I€KTPOHOB Ha

Kpucrtajuiax

724

CnonTanHoe u BBIHYKJICHHOE
W3JIy4eHUEe. YCTPOMCTBO M MNPUHLHUII

paboThI 1a3epa

7.2.5

TexHuueckue YCTpOKCTBA:
CHEKTpaJbHbII aHalu3 (CHEKTPOCKOI),

JIa3ep, KBaHTOBBIN KOMIIBIOTCP

7.2.6

[Ipaktuyeckne pabotel. HaOmronenue

JMHENYaTOro CneKkTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoasl HAONIOACHUS W PErHCTPAIIN

QJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpbITHE PaIUOaKTUBHOCTH. OIBITHI

Pesepdopna mo ompeneneHuio cocraBa




pamuoakTHBHOTO H3nydeHus. CBoicTBa
anbda-, Oera-, ramMma-Mu3JIy9CHHUS.
BiusHue paavoakTUBHOCTH Ha JKUBBIC

OpraHrUu3Mbl

7.3.3

OTkpplTHE NOpPOTOHA U  HEUTpOHA.
Hyxnonnas monens sigpa ['eizenbepra —
WBanenko. 3apsa aapa. MaccoBoe 4nciio

siapa. M3oTornbl

734

Anbda-pacna. DNEKTPOHHBIN "
MO3UTPOHHBIA  Oerta-pacman. ['amma-
u3IyueHue. 3aKOH  PaJOaKTUBHOTO

pacmaza

7.3.5

9Hepr1/1;1 CBA3WM HYKJIIOHOB B  SIpC.

SAnepusie cuibl. [ledekt maccsl sapa

7.3.6

Snepusle peakuuu. [leneHue m cuHTE3

saep

7.3.7

Snepubiii  peakrop.  TepmosuepHbIi
cunte3. [lpobnemMbl U NeEpCHEKTUBHI
SIEPHON DHEPreTHUKU. OKOJOTMUYECKUE

ACIICKThI HﬂepHOﬁ OHCPIreTUKU

7.3.8

OnemeHTapHble  YacTulpl. OTKpbITHE
IIO3UTPOHA. DyHaMEHTAJIbHBIE

B3aMOEHCTBUSA

7.3.9

TexHHYeCKue yCTpOWCTBA:  JTO3UMETD,
kamepa BuibcoHa, snepHbIid peakTop,

aroMHas bomOa

7.3.10

IIpaktuyeckue pabotsl. MccnenoBanue

TPEKOB qacTHu (1'[0 T'OTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qH0r0 Heba. Co3Besnus, sipkue
3Bé3JII)I, TIJIaHECTHI, nx BUINUMOC

IBUKEHHE

8.2

ConHeuHas cucreMa. IlnaHeTsl 3eMHOU




T'pPYHIIBL. IImaneTsI-ruranThl u Hux
CIIYTHHKH, KapJIMKOBEIC I1JIaHCTHI.

Masie Tena ComHEUYHOM CUCTEMEI

8.3

Conane, d¢orochepa u  armocdepa.

ConHeuHast aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIA U 3BE3]1

8.5

3BE311bI, UX OCHOBHBIC XapaKTEPHUCTHKHU:
Macca, CBeTUMOCTb, paJinyc, TEMIIeparypa,
Hx B3aMMOCBS3b. Juarpamma
«CTICKTPAJIbHBIA KJIACC — CBETUMOCTBY.
3BE3pl IIaBHOM IOCIIENOBATENLHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTEY IJIs

3BE37] ITIaBHOM MOCIIEA0BATECILHOCTH

8.6

###Par###BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE MpeACTaBICHUS 0
MPOUCXOXKICHUU U 3Boonuu ConHia u

3BE3. DTAallbl JKU3HU 3BE3 ]

8.7

Mneunsiii Ilyte — nHama [anaxrtuka.
CnupanbHasgs  cTpykTypa ['anakTukwy,
pacnpeneneHue 3BE3M, Trasa M IBUIN.
[lonoxxenne u ngBuwxenne ConHuoa B
lanaktuke. Ilnockas u chepuueckas

noacucTeMsl [ ajTakTUKHA

8.8

Tuner ramaktuk. Paguoramaktnku #
KBazapbl. UYEpHble JABIPHI B sAOpax

TaJIaKTHUK

8.9

Bcenennas. Pacmmpenue Bcenennoit.
3akon Xa0O6ma. PasOeranue ralakTHK.
Bospact u paguyc Bcenennoit, teopus
bosbmioro B3peiBa. Mognens «ropsyei

Bcenennoi». PenukroBoe usnyueHue

8.10

MacmtabHass  cTpykrypa BceneHHOM.
Meraranakruka. Hepewménneie

poOJIeMbI aCTPOHOMHUH




