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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
obOpazoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yuéToM (enepaibHOM
paboueil mporpaMMbl BOCIIUTaHUS M KOHLENLIUYU NpenoAaBanus yueOHoro npeamera « Pu3ukay B
oOpa3oBaTeNbHBIX opraHuzanusx Poccuiickoir  @enepanuy, peaqu3yrolluX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [IporpaMma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOY4YEeHMs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb peau3allid MEXIPEIMETHbIX
CBsizell (DM3UKU C €CTEeCTBEHHO-HAy4YHBIMHM Y4eOHBIMHM IpeaMeTaMu. B Hell omnpenenstorcs
OCHOBHBIC LI€JIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro oOIero odpa3oBaHus, IUIAHUPYyEMbIe
pe3yJbTaThl OCBOCHMSI Kypca (PU3UKU: TMUHOCTHBIE, METallpeIMeTHbIE, IPeIMETHbIE (Ha 6a30BOM
YpOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IpeMETHBIE PE3yJIbTaThl M0 T0/1aM 00YUYEHHUS;

e cozepxaHue yueOHoro npeamera «Pusnka» 1o rojgaM oOydeHus.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BICTYIAs B KaUeCTBE yUeOHOTo
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIeM MHDE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJIECHUH, N3y4aeMbIX
XuMHel, Ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
pUMEHEHNE PU3NYECKUX 3HAHUI ONpeIeNIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MaTEpUajoB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzydyenue pu3nku BHOCUT OCHOBHOM BKJIaJl B ((OPMUpPOBaHHE
€CTeCTBEHHO-HAYYHOM KapTHHBI MHUpa o0ydaromuxcs, B (pOpMHUpOBaHHE YMEHUN NPUMEHATH
HaYYHbII METOJ] TO3HAHUS ITPH BBITIOJIHEHUN UMHU YUEOHBIX HCCIIEIOBAHUI.

B ocHOBY kypca (pu3uku 1751 ypoBHS cpeiHero o0miero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC ABIISETCS JJOTUYECKH 3aBEpPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCeX pas3AeNioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoesn eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys IpeArnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
HoTeHIHana (PU3NYECKON HayKH, OCMBICICHHUE CBSI3U Pa3BUTHUS (PU3MKH € pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMU IpoOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTMYECKUX NPHIIOKEHUH N3yUYE€HHBIX TEOPHH U 3aKOHOB.



Hoes skonozuzayuu peanusyercs MOCPEICTBOM BBEJICHHS DIIEMEHTOB COJEPKaHMS,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM Npo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Po0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
HKOJIOTHUECKO Oe30MaCHOCTH.

Crep)KHEBBIMHU DJIEMEHTAaMH Kypca (PM3WKHM Ha YpOBHE CpEaHEro oOmero oOpa3oBaHUs
ABISIOTCS (u3ndeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKTYpe IMOCTPOSHHS
¢Gu3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IMPUHLIMIIOB B COBPEMEHHBIX
IPEACTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUs €CTECTBEHHO-
HaY4HbIX SIBJICHUN U ITPOLIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (DPM3MKU pealin3yeTcs MPEexkIe BCEro 3a CUéT
OpraHu3aluy SKCIIEPUMEHTAILHON JIEATENbHOCTH oOydaromuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — ITO UCMOJNB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX PabOT, KOTOpPHIE B MporpaMme IO (PU3NKE OOBEAMHCHBI B OOMNIMIA CITMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BelaeneHue B ykazaHHOM IepeyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHUKaMH 00pa3oBaTeIbHOIO
npoliecca UCXOs U3 0COOEHHOCTEH MIaHMPOBaHMs U OCHaleHUs KabuHeta ¢uzuku. Ilpu sTom
o0ecrieunBaeTcsi OBJIAJICHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yIenseTcs peleHHI0 pacu€THBIX U Ka4eCTBEHHBIX 3a1ad. [lpu aTom
JUTSL pacU€THBIX 3a/1a4 TPUOPUTETOM SIBIISFOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO,
MO3BOJISAIOIINE IPUMEHATh U3yUSHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjerna Kypca,
TaK M MHTETpUpYs 3HAHUSA M3 Pa3HBIX pa3jenoB. s KauyecTBEHHBIX 3ajlad MPUOPUTETOM
ABJISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karollel JKU3HU, TpeOyromMe BbIOOpa (QU3MUECKOW MOAETH A CUTYyalMH MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalibHO-TEXHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypOBEHb Kypca (U3MKU Ha YPOBHE CPEAHETO OOIIETO
00pa30BaHUs JIOJDKEH W3YyYaThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHeTa (PU3MKH WM B YCIIOBHSIX
WHTETPUPOBAHHOTO KaOWHETa NMPEIMETOB €CTeCTBEHHO-HAYYHOTO IHKIa. B kabuHere (u3nku
JIOJDKHO OBITH HeoOxonumoe jabopaTopHOoe OO0OpYyJIOBaHWE Ui BBIOJHEHHS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHH4eCKuX NpakTHIeCKUX paboT U JeMOHCTpAIlMOHHOE 000py10BaHHE.

JleMoHCTpanmoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUM C MPUHLIUIIOM
MUHHMAaJIbHON JOCTaTOUYHOCTH M 00ECHeurBaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MpOrpamMMme Io
¢u3nKe KIFOYEBHIX JEMOHCTPAIMH ISl WCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaboparopHoe 000OpyAOBaHHE NJIsl YUEHHYECKUX MPAKTHUYECKUX padoT dopMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBAETCS B Pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI J1IabopaTOpHOro 00OpyNOBaHMS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX W LU(POBBIX MPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHii.

OCHOBHBIMU 1IENISIMU U3Y4YEHUS PUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHME HHTEpPEca M CTPEMJICHUS OOy4YalOUIMXCS K HAayyHOMY H3YyYEHHIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEHH;



pa3BUTHE TPEACTAaBICHUI O HAyyHOM MeETOJe TMOo3HaHus U (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPY>KAIOILIUM SIBJICHUSM;

dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK pe3ysbTaTa U3yuYeHUs OCHOB CTPOCHHS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHre YMEHHUIM OOBACHATD SBJICHUS C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUN U
HAy4HbIX JIOKA3aTEJIbCTB;

dbopMUpOBaHUE MPEACTABICHUI O POIM (PU3UKU JUISL PA3BUTHS IPYTUX €CTECTBECHHBIX
HayK, TEXHUKUA U TEXHOJIOTUM.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsi pelIeHHeM CIEAYIOUIMX 3a7ad B Ipolecce

U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

NpUOOpETEHUE CUCTEMbI 3HAHUM 00 OOUIMX (PU3UUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKITIOYAst MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOUHAMUKY, KBAHTOBYIO
(GU3KKY U 3JIEMEHTBI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
Gu3MYEeCKUX SIBICHUW B TIPUPOJE W JJs TNPUHATUS TPAKTUUCCKUX PEIICHHH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS PAa3IWYHBIX 33/a4 C SBHO 3aJaHHON (hHU3HYECKOi
MO/JIEJIbI0, 3a/1a4, IOPa3yMEBAIOINX CAMOCTOSTENILHOE CO3AaHNE (PU3NYECKON MOJIEIH,
aJICKBaTHOW YCJIOBHUSM 33/1a4U;

MOHUMaHue (PU3MUYECKUX OCHOB M TPHUHIUIOB JCHCTBUSA TEXHUUYECKHX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS M MPOBEIEHUS (PUINUECKUX
DKCIIEPUMEHTOB, aHallM3a W  UHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIy4EHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKON
JIEATEIIbHOCTH.

Ha uzyuenue ¢usuku (0a30BBIi ypoBEHb) Ha YpPOBHE CpelHEro oouiero oOpa3oBaHUS
otBoautcs 136 yacos: B 10 kmacce — 68 yacos (2 daca B Henento), B 11 knacce — 68 yacos (2 vaca

B HEJIEINIO).
[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT

SBJISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JeJIaeT BBIOOp TPOBEICHUs J1abOpaTOPHBIX padOT U

OIIBITOB C y‘-IéTOM WHAWBUYAJIbHBIX oco0eHHOCTEH 06yanOH_[I/IXC$I.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka u MeTOAbI HAYYHOT'O MO3HAHUS
®dusnka — Hayka o mpupojne. Hayunbie MeToabl MO3HAHUS OKpYy»Karomero mupa. Poib
SKCTIIEPUMEHTA ¥ TCOPHH B TPOIIECCE TTO3HAHUSI PUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporieccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI 1 TeOpI/II/I. rpaHI/II_IBI HpI/IMGHI/IMOCTI/I (bl/ISI/I'-IeCKI/IX 3aKOHOB. HpI/IHI_II/IH COOTBCTCTBHUSL.

Ponp m Mmecto ¢u3uku B (OPMHPOBAHWM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBmwkeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro BwkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCU CHCTeMbl koopauHaT. CloKeHHe TepeMelieHul u
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMONIMHEIHOe NnBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U NEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOonHOe majeHune. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonunerinoe nBuxeHue. [[BrH>KeHME MATEpHAIBHOM TOYKM IO OKPY>KHOCTH C
MTOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEHAsA CKOpocTh. [leproa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHUE.

TexHu4eckue ycTpocTBa U MPaKTUUYECKOE MPUMEHEHHE: CIIUIOMETD, ABUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHBIE TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, IUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pekKeHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOmeHHOTo MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

HampaBnenue ckopocTy npyu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C 1I€JIbIO ONPEETICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXKIY MyTSMU, PONACHHBIMH TEJIOM 3a MOCJIEI0BATEIbHbIE
paBHbIE TPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBHXEHUH C HayalbHOM CKOPOCTHIO,

PaBHOH HYJIIO.
N3ydeHue qBUKEHUS MIapuKa B BI3KOW KUIKOCTH.
N3ydenue nBuxeHus Teiaa, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa



[Tpuniun otHocutenbHOcTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCU€Ta.

Macca Tena. Cwuma. Ilpunuun cynepnosunuu cuil. Bropoi 3akon HeroTona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MarepralibHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuna tpennst. Cyxoe Tpenue. Cumia
TPEeHUsI CKOJIbXKEHHS U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS TpU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynaTenbHOE U BpallaTeabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpauieHus. [limeuo cuitbl. Y ciioBUs paBHOBECHS TBEPAOTO
Tena.

TexHudeckue yCTPONCTBA W MPAKTUYECKOE MPUMEHEHHWE: TMOIIIUITHUKN, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHE MacC B3aMMOJICHCTBYOIIMX TE.

Bropoi1 3akon HeroTona.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AepopMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJCHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecus TBEPAOTo Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydenue nBuxeHust Opycka Mo HaKJIOHHOW TUIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YNIPYTOCTH, BO3HUKAIONIMX B MPYXKUHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue ycioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOILET0 OCh BPAIlCHHMS.

Tema 3. 3aKoHbl COXpaHeHUs 6 MEXAHUKE

NMiynbsc MatepuanbHOM TOUKH (Tea), CACTEMbI MaTepUaIbHBIX TOUYEK. MIMIynbC cuibl 1
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUS UMITyJibca. PeakTHBHOE ABUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckasi sHeprus MaTepuanbHOW TOYKH. Teopema 00 WM3MEHEHMHM KUHETUYECKOU
SHEPTHH.

[ToTenmnmansHas sHeprus. [loTeHnnanpHas SHeprus ynpyro a1eopMHUPOBAHHON TTPYKUHBI.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToTenmanpHbie W HEMOTEHIHMATbHBIE CHIIBL. CBS3b pabOTHl HEMOTEHIIMATBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXpPaHEHUsI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBA U INPAKTUYECKOE NPUMEHEHME: BOLOMET, KONEP, NMPY>KUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.



PeakTuBHOE IBHKEHUE.

[Tepexoa mOoTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenune aOCOIIOTHO HEYHpPyroro yiapa C TOMOIIbIO JBYX OJMHAKOBBIX HHUTSIHBIX
MasTHUKOB.

HccnenoBanue cBsi3U pabOThl CHUJIbI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruM Teja Ha
IIPUMEpE PaCTSHKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO-KUHETUIECKON TEOPUHU U MX OMBITHOE 00OCHOBAHHE.
Bpoynosckoe amwkenue. Jnuddys3us. Xapakrep ABIKEHHS U B3aNMOACHCTBHS YaCTHUI] BELIECTBA.
Monenu cTpoeHus ra30B, KUAKOCTEH 1 TBEPABIX TeN U 00BSICHEHUE CBOICTB BELIECTBA HA OCHOBE
3TUX Mojenei. Macca u pa3mepsl MosiekyJl. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbHoro rasa. OCHOBHOE YypaBHEHHUE MOJIEKYJSIPHO-KMHETHYECKON TEOpuu
ueanpHOro rasa. AOCONIOTHas TemIepaTypa Kak Mepa CpelHed KHHETHYeCKOW SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBuHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporieccsl B MACAIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BeIlleCTBa. ['paduueckoe NpeacTaBICHHE H30IPOLIECCOB: M30TEpMa, H30X0pa,
n3o0apa.

TexHHueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, [JOKa3bIBAIOUIME JHUCKPETHOE CTPOEHUE BellecTBa, (oTorpaguu MOJIEKYJ
OpPTraHUYECKUX COCTUHEHUI.

OnbITbl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHXKCHHS.

Mogens onbita LlTepHa.

OnBITHL, TOKA3bIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOEHCTBHS.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOLY NABJICHUS ra3a Ha CTEHKHU COCyJa.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

OmnpezneneHnue Macchl BO3[AyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHATBI, IaBJICHUS U TEMIIEPATyphbl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY TApaMETpaMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonnHamuueckass cuctemMa. BHYTpeHHssT 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss sHEprusi 0lHOAaTOMHOTO
UJEaIbHOTO ra3a. Buasl Teronepenayu: TEIUIONPOBOIHOCTL, KOHBEKIYS, U3IIyYeHHE. Y IebHas
TEIUIOEMKOCTB BellecTBa. KoMyecTBO TEMIOTH! IPU TEIIONEPEIAYE.

[Tonsstue 00 ammaGatHoM mporecce. IlepBbiii 3akoH TepMonuHamukH. lIpumeHeHue
NIEpBOTO 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHaMuku. HeoOpaTUMOCTE IPOIIECCOB B IPUPO/IE.



Tennossie MamuHbL. [[puHIMIBL IEHCTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBanus SHEPTUH B
TeTIoBBIX MamuHax. KoadduuuenT nonesznoro neiictsus Temnosoit mamuubl. L{ukna Kaprao u ero
KO3(PPHUILIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETNIOIHEPTETUKH.

TexHuuyeckue yCTpocTBa M MPaKTUYECKOE IMPUMEHEHHUE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIEHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpPEHHEW SHEPruu Tejla MpPU COBEPLICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKH O] ISHCTBUEM CKAaTOT0 BO3lyXa, HarpeBaHue 3¢upa B JaTYHHOU TpyOKe MyTEM TpeHus
(BUICOIEMOHCTpALIHS ).

N3meHenue BHyTpeHHEHN SHEpruu (TeMIepaTyphbl) Teja MpHu TeIionepeaaye.

OnbIT 110 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopnenu napoBoii TypOHUHBI, IBUraTelsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yienbHOU TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHaeHcanus. Mcnapenue u kuneHue. AGCOTIOTHAS U OTHOCUTENbHAS
BJIQXKHOCTh BO3Ayxa. HachblmeHHbIM map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkue xpucrtamuel. CoBpeMeHHbIE MaTepuanbl. [lmaBieHue W KpuUCTaLIH3alMs. Y AelabHas
TeruioTa miasneHus. Cyonumanus.

YPaBHeHI/Ie TEILUIOBOro OallaHca.
Texuuueckue YCTPOP’ICTBa U TIPAKTHUYCCKOC IIPUMCHCHUC: TUTPOMETP U TICUXPOMETP,

KaJIOPUMETP, TCXHOJIOTUHU MOJYUCHUA COBPECMCHHBIX MATCPHUAJTIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Llemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JaBJICHHUH.

Cnoco6b1 U3MEpEeHUs BIAKHOCTH.

Hal6nronenne HarpeBaHus U TUTABJICHHS KPUCTAIUTMYECKOTO BEIIIECTBA.
JleMoHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, n1abopamopuvie pabomuol

N3mepenrie OTHOCUTENBHON BIIAXKHOCTH BO3/yXa.

Paznea 4. diiekTpoauHaMuKa

Tema 1. Dnexmpocmamuka

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHIAa BIEKTPUYECKHX 3apsiioB.
IIpoBOTHUKY, TUBIEKTPUKH U ITOTYTIPOBOAHUKN. 3AKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsiia.

Bzaumopneiicteue 3apspoB.  3akoH  Kynona. TodeuHblii  3neKTpUYECKHMH  3apsia.
Onekrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnousid. [lpuHmun cynepno3unuu
ANEKTPUYECKUX MOJIeH. JINHUKM HANPS)KEHHOCTHU IEKTPUUECKOTO MOJIA.

PaGora cun anekrpocraruyeckoro nois. [loreniman. Pasnocts motenmnuanos. [IpoBoaHuku
Y IUDJICKTPHUKH B DJIEKTPOCTATUYECKOM o€, [IudeKTpudecKas IpOHULIAEMOCTb.



OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCaTopa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuyeckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE DJIEKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHBINM IPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TE.

DNEKTpUUECcKOe MoJie 3apsKEHHBIX Tell.

[TpOoBOAHMKH B 3JIEKTPOCTATHUYECKOM TIOJIE.

DINIeKTpOCTaTUYECKas 3allIHTa.

JIMdIIeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTb 3IEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IIOIIA M IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunplx cpeoax

DNEeKTpUYECKU TOK. YCJIOBUSI CYLIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MICTOUHMKM TOKa.
Cwuita Toka. [ToCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTH.

DneKTpudecKoe CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapauiebHOE, CMENMIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabora anektpudeckoro Toka. 3akoH Jxoyns—JIenia. MomHOCTh 3J€KTPUYECKOTO TOKA.

DIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIIEHHE UCTOUYHMKA TOKA. 3akOoH Oma Jist
MOJTHOM (3aMKHYTO#) anekTpuyeckoit nenu. KopoTkoe 3amMbIkaHue.

OneKTpOHHask MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT Temmeparypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUUYecKuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TomynipoBomauku. CoOOCTBEHHass W TPUMECHas TMPOBOJUMOCTH IOJYITPOBOIHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHOOPHI.

DNEKTPUUECKUII TOK B PAcTBOpax M paciuiaBax »dJIEKTPOJIUTOB. DIEKTPOJIUTHYECKAs
JUcCOLUaIus. JINEKTPOIIN3.

DNeKTpUUeCKHil TOK B razax. CaMOCTOSTEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHusl.
ITna3zma.

TexHu4ecKue yCTponcTBa U MPaKTHIECKOE MPUMEHEHHE: aMIIEpPMETP, BOJIbTMETP, PEOCTaT,
WCTOYHHKH TOKa, »OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, SIEKTPOOCBETHUTEIBHBIE MPHOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIA  JHOJ, TEPMHCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaAMPSHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CMmemiaHHOe COeTUHEHUE POBOTHUKOB.



[Ipsamoe m3MepeHHe 3IEKTPOJABHKYIIECH cuiibl. KOpoTkoe 3aMblKaHHE TajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUSI.

3aBUCHUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psg v IPOBOAUMMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOIMMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3ydeHne cMEIIaHHOTO COSAMHEHHSI PE3UCTOPOB.

H3mepeHue aIeKTpoABHKYIIEH CHIIbI HICTOYHUKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHHUS.

Hab6monenue anexrpoinusa.

MesknpeameTHbie CBSI3U

Nzydyenne kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyliecTBIseTCs € Y4ETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMu MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

MeosicnpeOomemuuvle nowsimusi, CBA3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO MO3HAHUS:
sBIICHUE, Hay4yHbIH (pakT, rumore3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE, MO/IETb, H3MEPEHHUE.

Mamemamuxa: penicHHE CUCTEMbl YPaBHEHHUH, JTMHEWHAs (QyHKIHS, Tapadoiia, runepooia,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPpUYECKHE (PYHKIIUHN: CHHYC, KOCHHYC, TAHT€HC, KOTAHTeHC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M MX MPOEKIUU HAa OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEMJIOBOE PABHOBECHE), DJICKTPUUECKHE SBJICHUS B
JKUBOM IIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBBIE CBOWCTBA TBEPIABIX TEJN, XUAKOCTEH U Ta30B, JJIEKTPUUECKUE
CBOICTBa METAJJIOB, 3JEKTPOJIUTHUECKAs JUCCOLIUAINS, FalbBaHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUHN C MCIIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TMOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXpPAaHEHUS HMITyJIbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JBUTATellb BHYTPEHHErO CropaHus, mapoBas TypOHHA, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJyUYE€HUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOTMM,  JJIEKTPOCTaTHUYeCKas  3alluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHHTEp, dJIEKTpOHArpeBaTelbHble MPHOOPHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoanHaMuka
Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA
[TocrosiHHBIE MarHUThHl. B3auMOAEHCTBUE NOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJE.
Bekrop marauTHO#N nHAyKIuU. [[pUHIMIT CyTIepro3uIMU MarHUTHBIX o€, JINHUM MarHUTHOM
nHAyKnuy. KapTuHa TMHUN MarHUTHOW MHIYKIWH ITOJISI IOCTOSIHHBIX MArHUTOB.
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MaruutHoe moje IpoBOAHMKA ¢ TOKOM. KapTuHa nWHMM MHIYKUUMH MarHUTHOTO IOJIA
JUIMHHOTO IPSIMOIO MPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJIyJib U HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BHkeHHE 3apsKEHHOW YacTHIBl B
OJIHOPOJJHOM MarHUTHOM noJie. Pabora cuibl Jlopenua.

SIBeHME DIIEKTpOMArHUTHOW MHAYKUMU. [IOTOK BeKTOpa MarHUTHOM WHIYKLUU.
DNEKTPOABUKYIIAs CUJIa MHAYKLIHU. 3aKOH 3JIEKTPOMarHUTHOM uHaykunuu dapazes.

BuxpeBoe siekTpudeckoe moJie. OJIEKTPOABMIKYINAs CWIA HMHIAYKUUH B IIPOBOJHUKE,
JBIKYILEMCS [IOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM I10JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAMOMHIYKLIUN. DIEKTPOABIIKYIIIAs CHUjla CAMOMHAYKLIHH.

DHeprus MarHUTHOT'O TOJIS1 KaTYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

TexHnyeckue ycTpoicTBa M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MArHUTHI,
3JIEKTPOMAarHUTBhI, JIEKTPOABUIaTENb, YCKOPUTEIN JIEMEHTAPHbIX YaCTHLL, HUHAYKIIMOHHAS II€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHNE 3JIEKTPOHHOT'O MyYKa MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIIMM MAarHUTHOTO MOJI.

B3anmopelictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[Henicteue cuiel JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBiEeHME PNEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno JleHna.

3aBUCHUMOCTD JJIEKTPOABMXKYILIEH CHIJIBI MHAYKIMM OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
IIOTOKa.

SIBneHune caMOMHTyKIIMH.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

HccnenoBanue JeMCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Paspnen S. KosieGanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpoOMAHUMHbIE KONEOAHUA

Konebarenpnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe Koyebanusa. [apmMoHHUYeckue
koneOanus. Ilepuon, uactora, ammurtyna u  ¢dasza konebanuil. IlpyXUHHBIH MasSTHUK.
MaremaTtuueckuil MasTHUK. Y paBHEHUE FapMOHHUECKUX KojeOaHuil. [IpeBparienue snepruu npu
TrapMOHUYECKUX KOJeOaHHSIX.

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B HUACATHHOM
KOJIEOATEIbHOM ~ KOHTYype. AHAJNOTHS MEXIYy MEXaHWYECKMMH M DIIEKTPOMarHUTHBIMH
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHH B HICaTbHOM KojeOaTeIbHOM
KOHTYpE.

11



[IpencraBienue o 3aTyxaromux KojaeOaHUsAX. BbIHyXeHHbIE MEXaHHUYECKUE KOJeOaHus.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemenHbIil TOK. CHHYCOMIAIbHBIM NIEPEMEHHBIM TOK. MOIHOCTh MEPEMEHHOIO TOKA.
AMITIUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJIICHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTUYECKME PHUCKM IpU IPOU3BOJACTBE AIEKTpodHepruu. KynpTypa wucnonas3oBaHus
JJIEKTPO’HEPI YU B IIOBCEAHEBHOM XKU3HU.

TexHnyeckue yCTpONCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKHH 3BOHOK,
TEHEPaTOp IEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHON CUCTEMBI (IPYKUHHBIA MM MaTeMaTH4YEeCKUM
MasITHUK).

HabGmronenue 3aryxaromux KojaeOaHuid.

HccnenoBaHue CBOMCTB BBIHYKJCHHBIX KOJICOAHUI.

HaGnronenue pezoHanca.

CB00OOAHBIE IEKTPOMArHUTHbBIE KOJIEOaHMs.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HAalpsDKEHMsT OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mocinenoBaTeIbHOM COEAUHEHUN PE3UCTOPA, KAaTYIIKH MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TMHAN IEKTPOIIepESadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBaHue 3aBUCUMOCTH MEpHOJia MaIbIX KoJleOaHU Tpy3a Ha HUTH OT JJIMHBI HUTU U
MaccChl Ipy3a.

HccenenoBanne NEPEMEHHOTO TOKa B LENM W3 IOCIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOpa, KaTYILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHuueckue BOJIHBI, yclIoBUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacrpocTpaHeHUs
u januHa BosHBL. [lomepeunble M mpojonbHble BOJHBL. HWHTepdepeHmus u nudpakuus
MEXaHUYECKHX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3JIIyUEHUS JJIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHTalus BeKTopoB E, B, V B anexkrpomaruuTHoii BotHe. CBOWCTBA 3J€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMpelloMJIeHHe, mojsipu3auus, Judpakuus, uHTepdpepeHuus. CKopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[[Ikana >JI€KTPOMarHUTHBIX BOJH. [[puMeHeHne 3IeKTpOMAarHUTHBIX BOJH B TEXHUKE W
OBITY.

[TpuHIIMIIBI paANOCBA3U U TeNeBUACHUA. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeibl.

TexHuyeckue ycTpoilcTBa M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yJIbTpa3ByKoOBas JUArHOCTUKA B TEXHUKE U MEAMIMHE, pajnap, paauoONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoOCTPaHEHHUE TIONEPEYHBIX U MPOJOIbHBIX BOJIH.
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KoneOG:mromeecs Teno kak HCTOYHUK 3BYKa.

Habumronenne otpaxkeHus U IpeIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabmoneHne cBs3M IPOMKOCTM 3ByKa M BBICOTHI TOHa C aMIUIMTYAOH W YacTOTOM
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TMpPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OHOPOJHOM cpee.
JIyd cBera. ToYEUHBII UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxxeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI MpENOMIICHUS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yroia MOJHOTO BHYTPEHHETO
OTpaKeHHS.

Hucnepcus cBeta. CrnoxkHbli cocTaB 6enmoro cera. L[ser.

CoOuparomme W paccewBaromue JHUH3BL. ToHKas nmH3a. DOKYCHOE pACCTOSHUE U
ONTHUYECKasi CHila TOHKOM JInH3bI. [locTpoeHune n3o0paxeHuili B coOMparomux U pacCenBaIOIINX
nuH3ax. @opMyia TOHKOW JIMH3BL. Y BEJIUYECHHE, TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBast ontuka. HWHTepdepennus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJI0IeHNsT MAaKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHOM KapTUHE OT JIByX CHH(a3HBIX
KOT'€pEHTHBIX HCTOYHHKOB.

Hudpakuus cBeta. J[ludpakunoHHas pemérka. YciaoBHe HAOMIOJAEHHUS TJIaBHBIX
MaKCHMMYMOB IIpH [aIeHUU MOHOXPOMATHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

ITonsipusanus ceera.

TexHuuyeckue ycTpoWcTBa W IpPaKTUYECKOE NMPUMEHEHHE: O4YKH, Jyma, (oToammapar,
IPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(paKIIMOHHAS PEIIETKA,
MOJISIPOU .

Jlemoncmpayuu

[TpsimonuHENHOE pacnpoCTpaHEHUE, OTPaKEHUE U MpeloMieHHe cBeTa. Onrtuueckue
npUOOPBHI.

[TotHOE BHYTpEHHEE OTpakeHHe. MoJienb CBETOBOIA.

HccnenoBanune CBOMCTB M300paKEHUIA B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHIiinm creTa.

Hab6nronenue nudpakuuu cBera.

Habmronenue aucrnepcun cBera.

[TosrydeHune ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmionenue nosisipu3aiu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

W3mepenue nokaszaresns IpeaoMIICHHs CTEKIIa.
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HccnenoBanue CBOMCTB M300paKEHUM B JIMH3AX.
HabGnronenue qucnepcuu certa.

Pasznen 6. OcHoBbBI cnenuaJbHOM TEOPUHN OTHOCUTECJIBHOCTH

['paHuIBl TPUMEHUMOCTH KJIACCHUECKOW MeXaHUKH. IlocTynaTel cHenuanbHOM TEOpUHU
OTHOCHUTEJIbHOCTH: WHBApPHAHTHOCTh MOJYJIS CKOPOCTH CBE€Ta B BaKyyMe,
OTHOCUTEILHOCTHA DUHINTEHHA.

IIPpUHOMIL

OTHOCHTEIBHOCTH OTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLEHUE JIUTHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13bp Macchl € 3HEPTUEN U UMITYJILCOM PENTUBUCTCKOMN YaCTHUIbl. DHEPrus MOKOSL.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®otonbl. ®opmyna [Inanka cBs3u 3Hepruu (HOTOHA C €ro YaCTOTOH. DHEPrHsl U UMITYJIbC
dboToHa.

OtkpeiTue u wuccnenoBanue Qoroadpdexra. OmbiTet A. I'. CroneroBa. 3akoHBI
doroaddekra. YpasHenune DitHmreitHa 1 porordpdexra. «Kpacnas rpanuna» porodddexra.

Hasnenue ceera. Onbrtel [1. H. JIeOenera.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuyeckue yCTpOHCTBA M NpaKTHUECKOE NpUMEHEHHe: (POoTo3aeMeHT, (OTOAATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Llemoncmpayuu

®oTo3¢ ekt Ha yCTaHOBKE € IIMHKOBOM MIaCTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtoad¢exra.

CBeToano.

Conneunas Oarapes.
Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesHuro o -yactuil. I[lmanerapHas
Mmozenb atoMa. [locrynarer bopa. U3nydenue u normnouieHue (GOTOHOB IpU MEPEXOE aTroma ¢
OJIHOTO YPOBHS 3HEPIUM Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/Ia.

Bonnosble cBolicTBa yactuu. Bonnsl ne bpoiinsa. KopnyckyispHO-BOJIHOBOM Tyalu3M.

CHoHTaHHOE U BBIHYK/IEHHOE U3JTyYEHUE.

TexHnyeckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHHWE: CIEKTpPAlIbHBIA aHaIu3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopuens oneiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHeuaThIX CIEKTPOB U3ITyUeHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe aopo
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DKCIEPUMEHTHI, T0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpBITHE PAJUOAKTUBHOCTH.
OmnsiThl Pesepdhopaa mo ompeneneHuto cocraBa paauoakTHBHOTO u3inydeHus. CBoiicTBa anbga-,
Oera-, raMMa-u31y4yeHus. BinsHue panoakTUBHOCTU HA JKUBbIE OPTaHU3MBI.

OTtkpeiTHE TIPOTOHA U HelTpoHa. HykionHas monens spa ['eitzend6epra—Banenko. 3apsia
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacmaj. ['amma-usnydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.

S nepuble peakuuu. [lenenue u cUHTE3 SAED.

Anepupiii  peaktop. TepmosiaepHblii cuHTe3. [IpobneMbl M NIEpCHEKTHUBBI  SAAEPHOM
HHEPreTUKU. DKOJIOTUYECKUE aCIIEKThI SAEPHON SHEPreTHUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHL.

dyHIaMeHTallbHbIE B3auMOIeHCTBUS. EMuHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHu4eckue yCTpOMCTBAa U NMPAKTHUYECKOE NMPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
SIICPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOPU3UKH

Oranel pa3BuTus actpoHoMuH. [IpuknagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Connne. ConHeunast akTUBHOCTh. Mctounuk sHeprum ComHIa U 3BE3A. 3BE3ABI, UX
OCHOBHbIE XapaKTepUCTHKU. J[narpamMmma «CreKTpalibHbII KJ1acCc — CBETUMOCTbY. 3BE3/1bI IIaBHON
MOCNIEI0BATEbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTB» JUIsl  3BE3]  IJIaBHOU
MIOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. CoOBpEMEHHBIE MPEACTABIECHUS O
IIPOUCXOXKAEHNN U 3BoIoLMU CoJlHIA U 3BE3/1. DTambl KU3HU 3BE3 L.

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u nerxenne Connua B ['anaktuke. Tumnbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranue ramaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe n3inydeHune.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BAaHUEM KOMIBIOTEPHBIX MPHUIOKEHUN
JUISL OTIpEIeNICHUs! MTOJIOKEHHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3MS
CeBepHoro nomnymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, miaaner, Mieunoro IlyTu.

O0o0maroniee NOBTOpeHHE

Ponp ¢u3uku M acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
3THUYECKOH chepax 1edaTeTbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU U aCTPOHOMUU B COBPEMEHHOU
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HAay4YHOW KapTUHE MHUpa, poJib (HU3WYECKON Teopuu B (OPMHUPOBAHHH TMPEACTABICHUN O
¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3MUECKON KApTUHBI MUpa B OOLIEM pPAIY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenmne kxypca ¢usuku 6a3oBoro ypoBHs B 11 Kkilacce OCymIeCTBISiCTCS C YYETOM
COZEPKATEIbHBIX MEXIIPEIMETHBIX CBSI3e C KypcaMH MAaTeMaTHUKH, OWOJIOTHH, XHMHH,
reorpauy U TEXHOJIOTHH.

Medicnpeomemmuvle nouwsamusi, CBSI3aHHBIE C M3YyYEHHEM METO/OB HAYyYHOTO MO3HAHMSL
SBJICHUE, Hay4HBIH (haKT, TUnore3a, (U3MUEcKas BEIWYMHA, 3aKOH, TEOpHUs, HAOJIIO/IEHHE,
HKCIEPUMEHT, MOCTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: penieHue CHCTEMbl YpaBHEHHH, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC,
KOCHHYC, TaHT€HC, KOTAHTE€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
NPOCKIIMH HAa OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB, MPOW3BOIHBIC 3JEMEHTAPHBIX (DYHKITHIA,
NpU3HAKH 000U TPEYTOJILHUKOB, OTIPEICIICHHE TUIONIA/IH TUIOCKUX GUryp u 00bEéMa Tell.

Buonozua: snexTpudeckue siBICHNS B )KUBOU MTPUPO/IE, KOJICOATEIbHbIC IBH)KEHHS B KHUBOH
IpUPOJIE, ONITUYECKHE SBICHHS B )KUBOW MPUPO/JIE, ACHCTBUE paialliil Ha )KUBBIC OPraHU3MBbI.

Xumusa: CTpOGHHE aTOMOB M MOJIEKYJ, KpUCTAIMYECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3MBbI 00Pa30BaHMs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAILHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOTIOCA 3€MJIM, 3aJIKH MArHUTHBIX Py, POTOCHEMKA 3eMHOU
MIOBEPXHOCTH, MPEJICKa3aHUE 3eMIIETPSICCHU.

Texnonocusn: MTMHUYM DIIEKTpONepeIad, TeHepaTop MEPEeMEHHOTO TOKa, dJIEKTPOIBHUTaTEb,
UHAYKIMOHHAs Tedb, pajap, paJuoNpUEMHHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBYU-meus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbI1  ypoBEHb) JIOJDKHO  OOECHEYHMTh  JOCTHUKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB.

JINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS y4eOHOTO mpenmMera «DHU3MKa» JOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAaIOIIMXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
HNO3ULMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHMEHTAlMi, IO3UTHBHBIX BHYTPEHHHX
yOeXIeHUI, COOTBETCTBYIOIUUX TPAJULHOHHBIM IIEHHOCTSM POCCHIMCKOro  OOILEeCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBbHOM eI TeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:k1aHCKOro BOCUTAHMS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOydYalOmIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHATHE TPAAULMOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHYECKUX M JEMOKPATUYECKHUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)KJIaHCKOTO OOIIECTBa,
y4acTBOBATh B CaMOYIPaBJICHUU B 00pa3oBaTeIbHON OpraHU3aluy;

YMEHHE B3aWMOJICHICTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMAMU M Ha3HAUEHUEM;

TOTOBHOCTH K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEITLHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CIOCOOHOCTh OIICHWBATh CUTYAIHIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, ODUEHTUPYSCh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOHYNBOTO Oy TyIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOUYAs CTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
¢u3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEPEC K Pa3IMYHbIM cpepaM npodeccHoHaIbHOM 1A TEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3uKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BhIOOp Oynymied mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSIKEHUH BCEU KU3HU,

6) 9K0JIOrM4Y€eCKOT0 BOCTUTAHUS
17



c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAHHE TIJIOOAIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE U OCYILECTBIICHUE JIEUCTBUI B OKPYKAIOUIEN Cpe/le Ha OCHOBE 3HAHUS LIEJIEH
YCTOMYMBOI'O pa3BUTHUS YEIIOBEUECTBA;

pacIlupeHHe OIbITa JEATENbHOCTH HKOJIOIMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUM 10 (pu3mKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3NUECKOI HAYKU;

OCO3HAHME IIEHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B IPOIECCE U3YUCHUS (PU3UKU
OCYLIECTBJISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO I€ATEIbHOCTh UHANBHUIYAJIbHO U B TPYIIIIE.

METAINPEIJMETHBIE PE3YJIbTATBI

[lo3HaBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBble Jioruyeckue eiicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MPOBATH IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh LETU ACSITEIBHOCTH, 33/1aBaTh MAPaMETPhl U KPUTEPUU UX JTOCTUIKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DU3NUECKUX SBJICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIIBHOCTh, OLIEHHWBATh COOTBETCTBUE PE3YJIbTATOB LEISM,
OIICHUBATh PUCKH MOCIEACTBUI JESITEIBHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PaOOTy B YCIOBHUSX PEATBHOTO, BHUPTYyaJIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBareibCKue AeiCTBUA:

BIIAJICTh HAYYHOW TEPMHHOJOTHUEH, KIIOUEBBIMHU TOHATUSIMH W METOAaMHU (U3UIECKOM
HAYKH;

BJIQ/ICTh HABBIKAMHU Y4eOHO-MCCIIEIOBATEIBCKON M MPOEKTHOW AESITeNhHOCTH B 00JacTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJOB PEIICHHs 3a1a9
(GU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUIHBIX METOI0OB TTO3HAHHSI,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHWs, €r0 HMHTEPIIPETAIluH,
npeoOpa30BaHMIO M PUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYAIIUSIX, B TOM YHUCJIE MPU CO3JaHUHU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W W aKTyallM3UpOBATh 3ajady, BBIJIBUTATH
TUIIOTE3y €€ PEeIIeHUs], HAXOJAUTh ApTYMEHTBI ISl JOKA3aTelIbCTBa CBOUX YTBEPKICHUH, 3a]1aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XOJI€ PELICHUS 3a/1a4 Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON ACSITEILHOCTH, B TOM
YHclie IPU U3YYeHUH (PU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;
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YMETb EPEHOCUTh 3HAHUS N0 PU3UKE B IPAKTHUECKYIO 00IaCTh )KU3HEACITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIBHBIE MIOAXO0AbI U PEIICHHUS;

CTaBUThH NPOOJIEMBI U 33]]a4H, JOMTYCKAIOIINE albTePHATUBHBIC PELICHHUS.

Paborta ¢ unopmanmeii:

BJIAJICTh HAaBbIKAMH NOJy4YeHHs MH(OpManuu (pU3NYECKOro COAEpXkaHHUA U3 UCTOYHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBIATH IOMCK, aHajiu3, CHCTEMAaTU3aLUI0 U
MHTEpIpeTalyio HHPOPMALIUU PAa3IMYHBIX BUJIOB U (OPM IMIPEJICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCITIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpraHU3allMOHHBIX 3a/lad C COOIIOJAECHHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPABOBBIX U
ATHYECKHX HOPM, HOPM WH(POPMAIIMOHHOH 0€301acHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOIO COAEP)KAaHUS B pa3IMYHBIX (opMmaTax ¢ yd&ToM
Ha3HauYeHUs MTHPOPMALUK U 1IeJIEBOH ay IUTOPHH, BEIOUPAs ONTUMAJIbHYIO (hOpMY NpeICTaBIECHUS
U BU3YyaJIM3alllu.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JIEATEIHHOCTH,

pacrno3HaBaTh NPEANOCHUIKH KOHMIMKTHBIX CUTYallui U CMAT4aTh KOH(INKTHL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHsI C MCIOJIb30BAHMEM SA3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBHUyaJIbHON paboThI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX IEHCTBHH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOr'0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, 0OCY>KJaTh pe3yJIbTaThl COBMECTHOU padOThI;

OILICHMBATh KaYyeCTBO CBOETO BKJIaJa U Ka)XJ0ro Y4acTHHKAa KOMaH/bl B OOLIUI pe3ysbTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

IpealaraTb HOBBIE IIPOEKTHI, OLICHMBAThb WAEHU C IMO3ULUU HOBU3HBI, OPUTMHAIBLHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3NIMYHBIX CHUTYyalLUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENIBHYIO JEATENBHOCTh B 00JacTu (PU3MKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/Ia4H;
CaMOCTOSTCIIBHO COCTABJIATH ITIJIaH peH_IeHI/ISI pvaéTHBIX 1 Ka4CCTBCHHBIX 3aaad, IIJIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOYHOCTEW U MPEANOYTEHHI;
JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM;

pacuupsTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
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JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pEIICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0cTBOBaTH (POPMUPOBAHUIO U MPOSIBICHHUIO SPYIUIMH B 0071acTH (PU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIUOHAJIbHbIH HHTE/VIEKT:

JIaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LIEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIBbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JIeHCTBUI
Y MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMH;

MCIIOJIB30BATh MPUEMBI pedIICKCHH JIJIsl OIICHKU CUTYyaIluu, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATH PEIICHHS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPU aHATN3€ PE3YIbTATOB JIECITEIbHOCTH;

MPUHUMATH ce0sl, MOHNUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€ PE3YIbTATOB JIEATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouiecce 10CTHXEHUSI TUYHOCTHBIX Pe3yJIbTaTOB OCBOCHHUS MPOTrPaMMBI IO (hU3UKE AJIs
YPOBHSI CpeaHero oomero odpa3oBaHusi y 00ydarOMIMXCSl COBEPIICHCTBYETCSI AIMOIMOHAIBHBIN
WHTEJUICKT, MPEe/Ioiaralomuii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HAINPaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE PUHUMATh OTBETCTBEHHOCTh
3a cBOE TOBe/IeHUE, CIIOCOOHOCTh aJaTUPOBATHCS K YMOLIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIIATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAILIMM, BKIIOYAIOMIEH CTpEeMIICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH UCXOMS U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIOMICH CIOCOOHOCTh IMOHMMATh SMOIMOHAIBHOE COCTOSIHHE NPYTHX,
YYHUTBIBATh €0 MPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAUBAaTh OTHOIIEHUS C JPYTUMHU
JIOJTEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3periaTh KOH(IUKTHL.

IMPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIEe pe3yJbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KAPTHUHBI MHPA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJIOTMM, B NMPAKTUYECKOU
JeATEIIbHOCTH JIFOCH;

YUUTBHIBaTh TPAHMIBI TNPUMEHEHUS HU3YUYEHHBIX (U3MUECKUX MoOJeNel: MaTepHalbHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOJMIOTHO TBEPIOE TEJIO, MACANBHBIM Ta3, MOJEIH
CTPOEHHUsI Ia30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIN HIEKTPUYECKUHN 3apsi]l IPU pELICHUU
bu3uYecKux 3a1a4;

pacnio3HaBaTh (U3HYECKHE SBICHUS (TIPOILECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB

MCEXaHUKH, MOHGKynﬂpHO-KHHCTH‘ICCKOﬁ TEOpHUU CTPOCHHUA BCHICCTBA U DJICKTPOAWMHAMHKHU:
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pPaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE [BHM)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JBUKEHHE 110 OKPY>KHOCTH, HHEPIIUS, B3auMoieiicTBre Tel, nuddy3us, OpoyHOBCKOE TBUKECHHE,
CTPOCHHUE XUAKOCTEH U TBEPABIX Tell, U3MEHEHUE 00BEMaA Tell pU HarpeBaHUU (OXJIAXKIACHUN),
TEIUIOBOE PAaBHOBECUE, HCIApEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTALUIM3alUs, KHUIIEHUE,
BJIQ)KHOCTb BO3/1yXa, OBBILIEHUE JABJICHMSI ra3a IIPU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBA3b
MEXJy IMapamMeTpaMu COCTOSHMS Tra3a B H30Ipoleccax, 3JEKTpU3alusl Tej, B3auMOJCiCTBHE
3apsIoB;

OINKCHIBATh MEXAHUYECKOE JIBIKEHUE, UCHOJb3ys (PM3MYECKHUE BETUYMHBI: KOOpAMHATA,
yTh, MEepEeMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUila, UMIIYJIbC Tella, KHHEeTHYecKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IMpHU
OTHMCAaHHUH MPABMIIBHO TPAKTOBATH (PU3UIECKUN CMBICI UCTIONIB3YEMBIX BEJTMUUH, UX 0003HAYCHUS
U €IUHHIIBI, HAXOIUTh (POPMYIIbI, CBS3BIBAIOIINE MAHHYIO (PU3UYECKYIO BEITUYMHY C JIPYTHMHU
BEJIIMYMHAMU;

ONKCHIBATh HU3YYCHHBIC TEIJIOBbIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUSA, HCIOJB3YS
dbusznyeckue BEJIMYMHBI: JaBIIEHUE Tas3a, TeMIlepaTypa, CpEeAHssl KWHETHYecKas DSHEprus
XaOTUYECKOTO JIBWXKEHUS MOJIEKYJl, CPEIHEKBaJIpaThUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHsISI DHEprus, padora raza, kod(h(UIMEHT MOJEe3HOro JEHCTBUS TEIJIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3yEMbIX BEITHYHH,
uX OOO3HAYeHHMS W EIMHHIBI, HAXOAUTH (OPMYJIBI, CBS3BIBAIOUINE MAHHYIO (DU3HUYECKYIO
BEJIIMYMHY C IPYTUMH BETUIMHAM;

ONMCHIBATh U3yUYEHHBIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporecchl), UCTONb3ysl (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKUM 3apsijl, 3JIEKTpUYECKoe IOJIe,
HanpsOKEHHOCTh  IOJI, MOTEHIMAJ, Pa3HOCTh IOTEHLUANOB; IpPH ONUCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUYECKUIM CMBICT MCIOIB3YEMbIX BEIWYMH, UX OO0O3HAueHWs W E€AMHUIIBI;
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTMUUHAMY;

aHaTM3UpPOBaTh (PU3MUYECKHE MPOLECChl U SIBIEHUS, UCHOJb3Ys (hU3MUYecKHe 3aKOHbBI U
NPUHLMIBL 3aKOH BcemupHoro tarotenusd, |, |l u Ill 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXaHMYECKOW PHEPTUH, 3aKOH COXPAHEHUSI MUMITYJIbCA, IPUHIIUIT CYTIEPIIO3UIIMH CHJI, TPHHIIUT
paBHONpPAaBUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBSA3b CpPEJAHENW KHUHETUYECKOW HHEPrHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI ¢ aOCOJIOTHOM TeMIlepaTypoi, MepBbIii 3aKOH TEPMOJMHAMMKH, 3aKOH COXPaHEHUs
AIIEKTPUUYECKOTO 3apsija, 3aKkoH KyJioHa, mpu 3ToM pa3inyarh CIOBECHYIO (POPMYIIHPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BhIpaKEHHE U YCIOBUS (IPaHULIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIb30BaHUS B TOBCEAHEBHON KU3HU;

BBIMOJHATh 3KCIIEPUMEHTHI IO HUCCIIEJOBAHUIO (PU3UYECKUX SBJIEHUH M IPOLIECCOB C
UCTIOIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HW3MEPEeHWH, Tpu OTOM  (POPMYIHPOBATH
npoOeMy/3aady u TUIIOTE3Y YUeOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPE/TI0KEHHOTO
000py10BaHUs, IPOBOAMTH OIBIT U (POPMYJIHUPOBATH BHIBOJIBI;

OCYILECTBIISATh MpPSIMBIE U KOCBEHHBIE H3MEpPEHHS (UIUUYECKUX BEIUYHH, NPH ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXKIY (PU3MUECKUMU BEIMYUHAMH C UCTIOJIb30BaHUEM MPSMBIX
U3MEpPEHU, TpU 3TOM KOHCTPYUpPOBATh YCTAaHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOTYyYECHHOU
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3aBUCUMOCTH (PU3MYECKUX BEJTMYUH B BUE TaOIMIl ¥ rpauKOB, J€IaTh BEIBOJBI 10 pE3yJIbTaTaM
UCCIIEI0BAHMS;

coOmoiaTh MpaBmia 0€30MacHOr0 TpyJAa NpU TMPOBEACHUM HCCIENIOBAaHMA B pPaMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEOBATENLCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIaOOPaTOPHOTO 000PYIOBAHUS;

pewiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO, HCIONIb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a yCJIOBM 331a4l BEIOUPATh (HU3NYECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOpPMYIbl, HEOOXOAMMBbIE Uil €€ peLIeHHUs,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH I1OJIyYEHHOI'O 3HauUeHHs! (pU3MUeCcKoi BEINUHHBI,

pelaTe KayeCTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMUECKU HENPOTHUBOPEUMBYIO LIEMIOYKY
paccyXJIeHHiA ¢ ONOPON Ha N3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PH3NUUECKUE SBIICHHUS,

UCTIOJIB30BAaTh MPH PEIICHUH Y4eOHBIX 33a]]a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU
JUI TIOWCKA, CTPYKTYpUPOBAHHS, HWHTEPIPETAlMU W TPEICTAaBICHHA Yy4eOHOW W Hay4HO-
HOIYJIAPHOIN MH(OPMALIUK, T0JTyYEHHOHN U3 pa3IMYHbIX HCTOYHUKOB, KpUTHUYECKH aHAIU3UPOBATh
HoJy4yaeMyro UH(opMauo;

IPUBOAUTH NPUMEPBl BKJIAJa POCCUICKUX M 3apyOeKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCEHEBHOM )KU3HHU [T 00€CTICUCHUS
0€30MacHOCTH IPpU OOpPAILEHUH € MPUOOpPAMH M TEXHUUYECKUMU YCTPONCTBAMHU, AJIsi COXPAaHEHUS
3/10pOBbs U COOIOACHUSI HOPM HKOJIOTMUYECKOTO MOBEJCHHS B OKPYKAIOILEH CPee;

paboTaTh B IPyMIIE C BHITOJHEHUEM PA3JIMYHBIX COLUATIBHBIX POJIEH, JIaHUPOBATh padoTy
IpYNIbl, palMOHAIBHO paclpeneNniaTh O00f3aHHOCTH W  IUIAHUPOBATh JIEATENIBHOCTH B
HECTAHJAPTHBIX CUTYyalMsIX, aJeKBaTHO OLIEHMBATh BKJIAJ KaXJIOTO M3 yYaCTHUKOB TPYIILI B
peleHne paccMaTpruBaeMoil MpooIIeMBl.

K koniy oOyuenust B 11 kiacce npeaMeTHbIe pe3ysbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpPUMEPAX poJjib U MecTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOU KApTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
JeSTeIbHOCTH JIFOJIeH, IEJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YUUTHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3HUECKUX MOJAeNeil: TOoYeUHbIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEYHBIN HCTOUHHUK CBETA, siIEpHAsi MOJIEb aTOMA, HyKJIOHHAs
MO/IENIb aTOMHOT'O Si/ipa MPH peleHNH (HU3NYECKHX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: DJIEKTPUYECKasi MPOBOJNMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBHXKYIIUHCS 3apif,
AIIEKTPOMAarHuTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus W TMOJISIpU3alUsg CBeTa, JUCHEepCUsi CBeTa,
dorornekrpudeckuii 3¢pdext (poroaddekr), CBeToBOE NaBleHNE, BOSHUKHOBEHUE TUHEIYATOTO
CIIEKTpa aToMa BOJ0pOJIa, ECTECTBEHHAs! U MCKYyCCTBEHHAsl PallOaKTUBHOCTD;

ONMCHIBATh M3YUYEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKUE,
IIEKTPUYECKYIO NTPOBOAUMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTONB3ys (U3NYECKUE BEJIUYMHBL DJIEKTPUUYECKHM 3apsil, cuja TOKa, DSIEKTPUYECKOe
HaIPsDKEHUE, DJIEKTPUIECKOE CONTPOTUBIIEHUE, PA3HOCTh MOTEHIMAIIOB, dJIEKTPOABIKYIIAs CUIIA,

22



paboTa TOKa, MHIYKIMS MarHUTHOro mousisd, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYyIIKW, SHEPTHs AJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoyieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsil U CHjla TOKAa B MPOIECCEe TAPMOHUYECKHUX AJIEKTPOMArHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3BI, MPU ONHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIONB3YEMbIX BEIWYMH, WX O0O03HAUCHWS W EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbl, CBSI3bIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTMMHU BEIIMYMHAMU;

ONUCBHIBATh M3YYCHHBbIE KBAHTOBBIE SIBJIECHUS W IPOLECCHI, HUCHONb3Yysd (QHU3NUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
uMIyibc (OTOHA, MEpPUOJ MOJIypacnajga, SHEPrus CBSA3U aTOMHBIX SA€p, IPU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, MX OO0O3HAUYEHUS U
€MHMILIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLIME JAaHHYIO (PU3MUECKYIO BEIMUUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BEITUUMHBI;

AHAIN3UPOBATh (U3NYECKUE IPOLIECCHl U SBJIEHUS, UCHOJB3YS (U3NYECKUE 3aKOHBI U
OpUHLMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO W IAPAIEIBHOIO  COCIUHEHUS
IIPOBOAHMKOB, 3akoH JDkxoyns—JIleHna, 3akoH 9JIEKTPOMarHUTHOM MHAYKLUH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IIPEIOMJICHUS
CBeTa, ypaBHeHHE DiHIITelHA 17151 hoTo3(h(heKTa, 3aKOH COXpaHEHUS FHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHUs AJIEKTPUUYECKOrO 3aps]a, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIIA,
noctynarel bopa, 3aKoH paguOAaKTHUBHOIO pacmnaja, MpU OSTOM pa3iuyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCJIOBUS (TpaHMIIbI, 00JIacTH)
MPUMEHUMOCTH;

OIPEACIIATh HAIPaBJICHUE BEKTOPA MHIYKLIUM MarHUTHOTO IOJIS MPOBOJHHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH M ONMCHIBATh N300pa’keHHe, CO3/IaBaeMOe MIIOCKUM 3€pPKaJIoM, TOHKOM JIMH301;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (PU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCMOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (GOpMYyIHPOBAThH
npoOeMy/3aiady v TUIIOTE3Y YUeOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPE/I0KEHHOTO
000pyA0BaHUs, TPOBOAUTD OMBIT U (OPMYJIUPOBATH BHIBOIBI;

OCYIIECTBIISATh MPSAMbIE U KOCBEHHBbIE H3MEpPEHMs] (DU3MUECKUX BEJIWYUH, HPU ITOM
BbIOMpaTh ONTUMANbHBIN CHOCO0 H3MEpPEHUs U HCIOJb30BaTh W3BECTHBIE METObl OLIEHKU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMUYMH C MCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYHMpOBATh YCTAHOBKY, (PUKCHpOBaTh Pe3yibTaThl MOJYUYEHHOH 3aBHCHMOCTH
¢u3nyeckux BeIMYMH B BUAE TabmuI U TpaduKoOB, JenaTh BBIBOJABI IO pe3yjbTaTaM
HCCJIEJIOBAHMUS,

coOnrofarh mnpaBuiaa O€30MacHOro TpyZa MpU MHPOBEACHUM HCCIIEIOBAaHUH B paMKax
y4eOHOrO0 SKCIIEpUMEHTA, Y4eOHO-MUCCIENOBATENIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOpHOro 000pyA0BaHNUS;

pemiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIONb3Ys
¢u3nueckre 3aKOHbBI M MIPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4d BHIOUPATh (PU3UUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYINbI, HEOOXOAMMbIE UIs €€ pelIeHHUS,
IPOBOJIUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYSHHOTO 3HaUeHHs (PU3MYecKol BEIIMUHHBI,

pelIaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTMYECKH HEIPOTUBOPECYMBYIO LICTIOYKY
paccyKIeHUI C ONIOPOi HAa N3yYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;
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VICTIOJIb30BATh IIPH PEIICHUH YUeOHBIX 33/1a4 COBPEMEHHbBIE HH(OPMAIMOHHbIE TEXHOJIOTHU
JUI TIOUCKA, CTPYKTYpUPOBAHHS, HWHTEPIPETAlMU M MPEICTaBICHHUS Yy4eOHOM W Hay4dHO-
HOIYJIIPHOI MH(DOPMAITUH, TOJTyYeHHON U3 Pa3JINYHbIX HCTOYHUKOB, KDUTUYECKH aHAIU3UPOBAThH
noJy4aeMyro uH(opMaIuio;

OOBSICHATH IPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3InyaTh
YCJIOBHS HX 0E30ITaCHOTO MCIOJIb30BaHHS B TOBCETHEBHOM KH3HHY;

IPUBOJUTH MPUMEPHI BKJIaJa POCCHHCKHX M 3apyOCKHBIX YUYEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE MPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETHUECKUE 3HAHUS 10 (DU3HMKE B IOBCETHEBHOM KU3HHU JJIsl 00CCIICUCHHUS
0€30MacHOCTH MPH 0OpaILICHUU ¢ NPUOOPAMH M TEXHUUECKHUMHU yCTPOMCTBAMH, JJISi COXPAHCHHS
3JI0pPOBBS ¥ COOJIFOJICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHUS B OKPYKAIOIIEH cpere;

paboTaTh B IPYyIIIE C BHITOJHEHUEM PA3JIIMYHBIX COLUAIBHBIX POJIEH, IUTAHUPOBATh padoTy
TPYyMNIbI, PAlMOHAIFHO paclpeneNiiaTh OOS3aHHOCTH W IUIAHWPOBATh JCATEIbHOCTH B
HECTAaH/IAPTHBIX CHTYalUsX, aJCKBaTHO OLICHUBATh BKIAJ KaXIOr0 W3 YYaCTHHKOB IPYIIbI B
pelIeHHEe pacCMaTPUBAEMOi IPOOIICMBI.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/t Konrposbnsie  IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOI'O O3HAHUS 2 brbmmorexa LIOK
' ARLHEY https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemartuka 5 bubmmorexa LIOK
' https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.2 7
Auaniia https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXPAHEHUSI B MEXaHUKE 6 1 1 htl/tIpSJ,j:I;I/?nT.e;jo])_E).ru 17541072
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOMHAMMKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubmuoteka [IOK

®a3oBbIC nepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Pa3nen 4. JIEKTPOANHAMUKA
bubnunorexa LIOK
4.1 1
UeKTpocTaTHica 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTosHHBIN 25IeKTpUYECKU TOK. TOKH 12 bubmuorexa [IOK
' B Pa3lIMUHBIX CpPeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KouunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/mn Konrpoubusie IlpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnnorexa [HOK
' WHYKIHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 0] 10 3
frriKa https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pa3zaen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuorexa [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bu6miorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nen 6. OGOBIIAIOLIEE IOBTOPEHUE
bu6mmoreka [IOK
| 4
0 Obobuwaiowee nopTopenne https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
N Koanuecrso yacos Nara D1eKTpoHHbIe HUPPOBLIE
Tema ypoxa Konrposbnsie  IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bceero U3YYeHUS
padoThbI padoThbI pecypcnl
®dusrka — HayKa O IPHUPOJE.
1 Hayunblie MeT(})]I[I)I HO?I,)HaI.)HIfﬂ 1 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIETr0 MUpPa
Ponb u Mecto pusuku B
OPMHUPOBAHUU COBPEMEHHOM
2 I(-il)a}IiIHOI;;I KapTUHBI I\fnpa B 1 Bubmmorexa IOK
. ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON NeATEIbHOCTU
mojen
MexaHnyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmuoreka [{OK
nswkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpPEHHUE

4 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubmuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOIUHENHOE 1 bubmmnoreka HOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobomHOe masieHne. Y CKopeHue 1 bubnuotexa [JOK
CcBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe ;LBI/DKerIe. BuGmorexa 1IOK

7 JIBrmKeHMEe MaTepUAIIbHOM TOUKH 1

10 OKPY’KHOCTHU

https://m.edsoo.ru/ff0c3ada
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[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmorexa HOK
. https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. Ilpunnun
9 CyIepIo3uiuu cuil. Bropoii 3akoH bubmmoreka [JOK
HeroToHa 1151 MaTepuanbHOit https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tpernii 3akoH HproToHa 111 Bbu6mmoteka [JOK
MaTepUalIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUSI.
11 Cuna TSDKCCTI;I. [TepBas bubmmorexa LIOK
https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuorexa [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent
13 TpeHust. Cuiia CONpoOTUBIICHUS PU bubmmoreka HOK
JIBW)KEHUHU TEJIA B )KUIKOCTU WU https://m.edso0.ru/ff0c3f76
rase
[TocTynarenbHOE U BpamiaTebHOE
BIDKEHHE a0COJIFOTHO TBEPIOTO
14 ?ena. MOMEHT CHUJIBI. HJ‘IG‘IIZ)I[CI/IJ'IBI. bubnuorexa LOK
N https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPIOTO
Tena
NMitynsc MaTepraIbHON TOYKH,
15 CHCTEMBbI MaTEPUATIbHBIX TOYECK. bubnuotexa [JOK

Wmnynbe cuitbl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE IBUKEHHE

https://m.edsoo.ru/ff0c43d6
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16

17

18

19

20

21

PabGoTa 1 MOIIHOCTB CHUJIBL.
Kunernyeckas sneprus
MaTepuaibHOW Touku. Teopema 00
M3MEHEHUU KUHETUYECKOW
SHEPrUuu

[TorennmanesHas 3HEPTHUSL.
[ToTeHumanbHas FHEPrus ynpyro
nehOpMUPOBAHHON MPY>KUHBI.
[loTeHuumanbHas SHEPrus Tena
BOJIM3U MMOBEPXHOCTH 3EMIIU

[TorenumaneHble 1

HEeNoTeHUUa bHble cuiibl. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPIUH CUCTEMBI T€J. 3aKOH
COXpAHEHUS MEXaHUYECKOM
SHEPruun

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u paboThI
CHJIBI C U3MEHEHUEM
MEXaHMYECKOW YHEPTUH TeJla Ha
pUMepe PacTsHKEHUS! pE3UHOBOTO
KTyTay

KonTtponbHas pabora o Teme

«Kunemaruka. /[nunamuka. 3akoHbI
COXpaHEHHUS B MEXaHUKE)

OCHOBHBIC TTOJI0KEHHS
MOJ'ICKy.TISIpHO-KHHCTH‘-ICCKOﬁ

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4502

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOc461a

bubnuoreka [IOK
https://m.edsoo.ru/ff0c478c

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4dc2
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TeOpuu. bpOyHOBCKOE ABMKEHHUE.

Huddysus

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Monenu cTpoeHust
ra3oB, )KUJAKOCTEH U TBEPABIX TEI

23

24

Macca mounekyin. KonudectBo
BemectBa. [locTostnHas ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[IIxama remneparyp Llenscus

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEe KNHETUYECKOU
DHEPTUU JIBIKEHHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneipona

bu6mmoteka IIOK
https://m.edsoo.ru/ffO0c511e

27

28

29

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEXy apaMeTpaMH COCTOSIHUS
pa3pekeHHOTO ra3a»

I/I3OHpOI_ICCCBI B UACAJIbHOM Ia3€ u
ux Fpaq)I/II-ICCKOC NpeaACTaBJICHUC

bubnunoreka LIOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss 3HEprus
TEPMOJMHAMHYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHHUS.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952
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KonudectBo Temnote! u padoTa.
BHyTpeHHsIst SHeprus
OJTHOATOMHOTO HJICAJIbHOT'O ra3a

31 Buasl Tennonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIOEMKOCTD
32 BemecTBa. KonnuecTBo TEIOTHI bu6nmoreka [IOK
npu Teruionepeaaye. AnquadaTHbIN https://m.edsoo.ru/ff0c5c36
mpoiiecc
33 IlepBblii 3aKOH TEPMOJIMHAMUKHU U bubnnoreka [JOK
€ro MPUMEHEHHUE K M30IpoIieccam https://m.edsoo.ru/ffOc5efc
Heob6patumocts mnpoiieccoB B
34 an/Ip(I:z[e. Bropoit I::aII<IOH brbmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 ITpunnun nevicrBus u KII1/] bubmmoteka IIOK
TEIUTOBOW MAalluHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJ0ru4ecKue npooIeMbl
TEIIOPHEPTETHKHU
O606maromuil ypok
38 <<M0J'II:KyJ'II$IIIpHaZI?1)I/I3I/IKa. OcHoOBBI bubnuorexa LOK
https://m.edsoo.ru/ff0c6938
TEPMOTMHAMHKH
KonTpomnpHas pabota mo Teme
39 ((MOerKy}'ISIpHI;H ¢u3uka. OCHOBBI Bubmmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMHKH
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuoreka [IOK

I/ICHapCHI/IC U KUIICHHUC

https://m.edsoo.ru/ff0c63b6
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AOCONOTHASA U OTHOCUTEIbHAS

41 BJIQ&XKHOCTh BO3yxa. HacklmeHHbIH bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucrammgeckue u
aMmop(HbIe Te1a. AHU30TPOIHS
42 CBOP'II)((ti’)I‘B KpUCTAJLJIOB. }KTsz[KHe bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
kpuctamuibl. CoBpeMeHHbIE
MaTepHuabl
IInaBnenue u KpUCTaAIU3ALIUS.
43 VnenbHas TCHJII?)Ta HHaBHGII{lI/IH. buomiorexa LIOK
https://m.edso0.ru/ff0c6708
CyOmumarust
44 YpaBHeHUE TEII0OBOro OanaHca bubmmorexa LIOK
https://m.edso0.ru/ff0c6820
DneKTpu3anus Tell.
45 SHeKTlr;quLclKHIZ 3apan. JlBa Buga bubmorexa HOK
https://m.edsoo.ru/ff0c6bcc
3JIEKTPUUECKUX 3aps 0B
[IpoBOoAHUKY, AUIIEKTPUKHU U
46 MOJIyIPOBOIHUKH. 3aKOH bubmuoteka [IOK
COXPaHEHHS AIIEKTPUIECKOTO https://m.edsoo.ru/ffOc6bcc
3apsana
BzaumopetictBue 3apsioB. 3aKoH
47 KyHOHafIToqeqHLIﬁp ) bubmmorexa LIOK
. https://m.edsoo.ru/ff0c6ce4
ANEKTPUUECKUI 3aps]l
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IprHIMn cynepno3sunun bu6muoreka [JOK

ANIEKTPUYECKUX NoJe. JInnnn
HANPSHKEHHOCTH

https://m.edsoo.ru/ff0c6df2
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49

Pabota cui anekTpocTaTH4ecKoro
nois. [Torennuan. PasHocTh
[IOTEHIAAIIOB

bubnunorexa LIOK

https://m.edsoo.ru/ff0c6f00

50

HpOBOl[HI/IKI/I W JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IE)JICKTpI/I‘-IeCKaSI MMpOHUITACMOCTb

bubnunoreka LIOK

https://m.edsoo.ru/ff0c7018

51

52

OnekrpoéMkocTs. Konnencatop

DneKTPOEMKOCTH TJIOCKOTO
KOHJEHCAaTOpa. JHEPTus
3apsHKEHHOT0 KOHJEHCAaTopa

bu6nmoreka [IOK

https://m.edsoo.ru/ff0c7126

bubmuoreka [{OK

https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnast pabora
"M3MepenHue 3IeKTPOEMKOCTH
KoHJieHcaTopa"

54

[IpyuHIHA 1ENCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO
arnmapara, CTpyMHOr0 IIpHHTEpa.
DneKTpocTaTUIeCcKast 3allnTa.
3a3eMyIeHHE 3JIEKTPONPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €0
cyuiectBoBaHud. [[0CTOAHHBIN TOK.
Cwia Toka. Hanpsixenne.
Comnpotusnenue. 3akon OMa jist
yJacTka [enu

56

ITocaemoBarensHOE,
napajuielbHOe, CMEIIaHHOE
COCIIMHEHUE TPOBOHUKOB.
JlaGopatopHas pabora «3yuenue

0.5

but6mmorekxa [IOK

https://m.edsoo.ru/ff0c74f0
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CMEIIaHHOTO COEJIMHEHUS
PE3UCTOPOBY

57

58

Pabora 1 MOLTHOCTB
AJIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3axod Oma i1 MOJIHOU
(3aMKHYTOM) 2JICKTPUUECKOU IICTIH.
KopoTtkoe 3ambIkanue.
JlaGopaTtopHnast pabota
«M3mepenne J/1C uctounuka Toka
U €T0 BHYTPCHHETO
COTMPOTUBIICHUS

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

PesepsHbliil ypok. KonTposabHas

pabora o Teme

" "
OnexkrpoanHamuka' /

Bceepoccuiickas npoBepoyHas

pabota

bubnunoreka LIOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok
«DneKTpoAUHAMUKAY /
Bcepoccuiickas npoBepoyHas
paborta

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHask IPOBOJAUMOCTD
TBEP/IBIX METAIIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJJIOB OT
TEMIIePaTypHI.
CBepXIpoBOIUMOCTh

62

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTyYKOB
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[ToxynpoBoaHukH, uxX
COOCTBEHHAs U IIPUMECHast

63 npoBoauMocThk. CBoMcTBa p—N- 1 bubamorexa LIOK
https://m.edsoo.ru/ffOc84ae

nepexoja. [loaynpoBogHIKOBBIE
npuOOpbI
DNEKTPUYECKHUIA TOK B PaCTBOPAX H

64 paciuiaBax 3J€KTPOJIUTOB. 1 bubmuorexa [IOK
DIEKTPOIUTHYECKAS TUCCOLIAAITHA. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUUECKHI TOK B Ta3ax.
CaMOCTOSITeTLHBINA U bubnuorexa [{OK

65 . 1
HECaMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DneKkTpuuecKue Npudopsl U

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmmnoreka HOK
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTponbHas padbora no teme

67 «Inektpocratuka. [TocTOSTHHBIH 1 bubmuoreka [IOK
SIIEKTPHUYECKHi TOK. Toku B https://m.edsoo.ru/ff0c8a8a
PA3ITUYHBIX CPEeIax»

68 Pesepsublit ypok. O0oOmaromumii 1 bubmmnoreka HOK
ypok 1o Temam 10 kimacca https://m.edsoo.ru/ffOc8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

38


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububie IIpakTHueckue A — o0pasoBaTe/bHbIC
padoThI padoThI pecypcel
ITocTossHHBIC MATrHUTHI U UX
B3aUMOJIeCcTBUE. MarHUTHOE
1 noJe. BI;KTOP MarHuTHOM 1 Bubmmorexa IOK
. https://m.edsoo.ru/ff0c9778
UHAYKIAA. JIMHAA MarHUTHOM
WHIYKIAH
MarsuTHO€e 1oJie TPOBOTHUKA C
9 TokoM. OnbIT Dpcrena. 1 Bu6motreka [JOK
B3anmoelicTBHE MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas padora «M3yuenue
3 MarHIETHolso HOE}I KaTy'IHKI/IyC 1 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBMEe MarHUTHOTO IIOJIS Ha
MPOBOAHMK ¢ TOKOM. Cuna
4 Awmnepa. JlabopaTtopHas pabora 1 1 bubmuoreka [IOK
«HcecneqoBanue neicTeus https://m.edsoo.ru/ffO0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)
JlelicTBHEe MarHUTHOTO II0JIS Ha
5 JBUXKYIIYIOCS 3aPsDKEHHYTO 1 bubmuoreka [{OK

yactuily. Cuna Jlopenia. Pabota
cuiel JIopeHia

https://m.edsoo.ru/ff0c9df4
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DJNIeKTpOMAarHuTHasE MHYKIIUS.
IToTok BeKTOpa MAarHUTHOM
uaaykiuu. DJ1C nHaykiuu. 3akoH
AIEKTPOMArHUTHOW UHIYKIUH
®dapages

JlaboparopHas pabota
«MccnenoBanue siBICHUS
AIEKTPOMArHUTHOW MHIYKITUI)

bubnunorexa LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. fBIEHUE
camounaykiuu. J/C
CaMOMHIYKIUU. DHEPrusi
MarHUTHOTO TOJIsl KaTYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
3JIEKTPOJBUIATEIb, YCKOPUTEIN
3JIEMEHTapHBIX YACTHII,
WHIYKIHUOHHAs [1eYb

10

O6o0matromuii ypok « MarHuTHOE
noJie. DIIeKTpOMarHuTHas
WHTYKITUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbhas pabota no teme
«MarnuTHoe 1noe.
QHCKTpOMaFHI/ITHaﬂ HUHAOYKIOUSD

CBo06o1HbIE MEXaHUYECKHE
koseOanus. 'apmMoHnyeckue
Kosie0aHus. YpaBHEHUE

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcad58

bubmuoreka [{OK
https://m.edsoo.ru/ff0caf06
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TapMOHUYECKHUX KOJIeOaHUH.
I[IpeBpaineHue sHEpPruu

13

JlaboparopHas paboTa
«HccnenoBaHue 3aBUCUMOCTH
nepuoja MajblX KoJieOaHuii rpy3a
Ha HUTU OT OJIMHBI HUTHU U MaCChI
rpy3a»

14

KonebarenbHbIN KOHTYP.
CB0OOOIHBIE EKTPOMArHUTHBIE
KoJie0aHus B UI€aTbHOM
KoJ1e0aTeIIbHOM KOHTYPE.
AHAJIOTHST MEXKIY MEXaHHYECKUMHU
U 3JICKTPOMArHUTHBIMU
KOJIeOaHUSMHU

bubnunoreka LIOK

https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPAaHCHUS SHCPIrur B HJACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubmmoreka IIOK

https://m.edsoo.ru/ffOcbh9c4

16

[Ipencrasnenue o 3aTyxaromux
KosieOaHusx. BeiHy X 1eHHbIE
MEXaHUYECKUe KOJIeOaHusl.
Pe3onanc. Beinyx/1eHHbBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs

bubmmoteka IIOK

https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBIH TOK.
CuHycouanbHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKA. AMIUTUTYIHOE U
JIEHCTBYIOLLEE 3HAUEHHUE CHIIbI
TOKa U HaIPSKEHUS

but6mmoreka [IOK

https://m.edsoo.ru/ffOchd34
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18

Tpauncdopmarop. [Iponssozactso,
nepezaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

19

YCTpOoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEPATOpa IIEPEMEHHOTO
TOKA, JINHUH 3JIEKTpolepead

bubnunoreka LIOK

https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU ITPU
MIPOM3BOJICTBE IEKTPOIHEPTHUH.
Kynbrypa ucnons3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOM
KHU3HU

21

MexaHn4yecKue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocTb pacnipocTpaHeHUs U
JIvHA BoJiHbL. [lonepeyunsie u
MIPOJI0JIbHBIE BOJHBI

bubnunoreka LIOK

https://m.edsoo.ru/ffOccab4

22

23

24

3Byk. CKOpOCTh 3ByKa. | pOMKOCTh
3ByKa. BeicoTa ToHa. TemOp 3ByKa

ONEKTPOMAarHUTHHIE BOJIHBI, UX
CBOMCTBA U cKOpocCTh. [Ikaia
AJNIEKTPOMATrHUTHBIX BOJIH

HpI/IHI_II/Il'[BI pPaanuoCBA3U U
TeaeBuaeHus. Pa3Burue CpCACTB
cBs3U. Paguonokamus

bubmmoreka IIOK

https://m.edsoo.ru/ffOcccOc

bubnmorexa LIOK

https://m.edsoo.ru/ffOccfe0

25

Kontponbnas padota «Konebanus
Y BOJTHBD»

but6mmorexa [IOK

https://m.edsoo.ru/ffOcc6f8
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https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

26

[IpssmonunenHoe
pacnpocTpaHeHHe CBETa B
OAHOPOIHOM cpene. ToueuHblid
MCTOYHHMK cBeTa. JIyd cBeTa

bu6nmoreka [IOK

https://m.edsoo.ru/ff0cd350

27

OtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
n300pa’keHHH B INIOCKOM 3epKajie

bubnunorexa LIOK

https://m.edsoo.ru/ffOcd4e0

28

[Ipenomnenue ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yroa noJHOro
BHYTPEHHEI0 OTPAKEHUS

bubnunoreka LIOK

https://m.edsoo.ru/ff0cd7f6

29

30

31

32

JlaGopaTtopHas pabota
«3mepeHne nmokasaresst
NPETOMIICHUS CTEKIIa»

JInnssl. ITocTpoenue
u300pakeHuii B muHze. Popmyna
TOHKOU JIMH3BI. Y BEJIMYECHUE
JIMH3BI

JlaGoparopHas paboTa
«HccrnenoBaHue cBOMCTB
U300paXKEHUI B TUH3AX)

Hucnepcus cera. Cl0KHBIN
coctaB Oenoro ceera. L{Ber.
JlaGoparopHas paboTa
«Habmonenne aucnepcun cBeTay

bubnunoreka LIOK

https://m.edsoo.ru/ff0cd67a

bu6nmnorexa LIOK

https://m.edsoo.ru/ffOcddle

33

UnTepdepenmus cera.
Hudpaxus cserta.
JudpakumonHas pemeérka

but6mmoreka [IOK

https://m.edsoo.ru/ffOced22
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HOHepe‘-IHOCTB CBCTOBBIX BOJIH.

bubnunoreka LIOK

34 [Monsipuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOps U

35 YCTPOMCTBA U yCIIOBUS UX
0€30MacCHOr0 NPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH

36 KJIaCCHYECKON MEXaHHUKH. bu6nmoreka [IOK
[MocTynatsl crielUanbHON TCOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIIEHOCTH
OTHOCUTENBHOCTD

37 OJHOBPEMEHHOCTH. 3aMeJICHUE bubmorexa HOK

https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHHUE JITTUHBI
DHeprus v UMIYJIbC

38 peIATUBUCTCKOM YacTulibl. CBs3b bu6nmoreka LIOK
Macchl C SHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NoKos
KontponbHas padota «Onrtuka.

39 OCHOELI cneulfaanoﬁ TEOPUH bubmorexa HHOK

https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIbHOCTH»

40 ®oronsl. opmyia [Inanka. bubmmnoreka HOK
DHeprus 1 UMITyJibC GpoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIET0BAHNE

41 (I)OT(Ija(b(beKTa. OHLII[TBI A T. Bubmmorexa IOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3avI<0HLI (VIJOToa(b(beKTa. YpaBHeHue Bumorexa 1IOK
42 OuHmreitHa i porodddexra.

«Kpacnas rpanuna» gorosdppexra

https://m.edsoo.ru/ff0d015e
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Hasnenue ceera. OnwiTe [1. H.

43 JleOeneBa. XMMUYECKOE IEHICTBUE bubmorexa HOK
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoiucTsa u
MPaKTUYECKOE IPUMEHEHHUE:
44
¢dorosnemenT, HoTOAATUHK,
COJIHEUHas1 baTapesi, CBETOIUO/
45 Pemenne 3amag mo Teme bubnunoreka LIOK
«DeMEeHThI KBAHTOBOM OIITHKI https://m.edsoo.ru/ff0d0302
Monens atoma ToMcona. OTBITE
46 Pezepdopna o paccesHuro o- bubnnorexa [JOK
yactull. [IanerapHas Mozaeb https://m.edsoo.ru/ff0d091a
aroma
bubmuoreka [{OK
41 Hoctynarst bopa https://m.edsoo.ru/ff0dOafa
H3nydeHue u noriomeHne
(OTOHOB IpH TIEPEXOJIE aTOMa C bubmuorexka [JOK
48
OJTHOTO YPOBHS DHEPTHH Ha https://m.edsoo.ru/ff0dOafa
Ipyroii. Buael crieKTpoB
BoaHoBbIe CBOMCTBA YaCTHII.
Boanst ne bpoiins.
49 KOpHycinﬂI:)HO-BOJIHOBOﬁ bubamorexa LOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4eHHE
OTKpBITHE PATUOAKTUBHOCTH.
50 OmneiTer Pesepdopa mo bubnuoteka [JOK

OMMpECACIICHHUIO COCTaBa
pPaarnOaKTUBHOI'O U3TTYUYCHUS

https://m.edsoo.ru/ff0d0fd2
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51

CsaoticTBa anbda-, 6era-, ramma-
u3aydenus. Biusaue
PagiOaKTUBHOCTH Ha KHUBBIC
OpraHUu3MbI

52

OTKpBpITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacmar.
DJIEKTPOHHBIN Y TO3UTPOHHBIN
Oera-pacnajn. ['amma-u3inyyeHue

bubnunoreka LIOK

https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
S nepHble peakuuu. A nepHblid
peakrop. [IpoGiiemsr,
MEePCIEKTUBBI, IKOJIOTUUECKUE
aCIEKThI AEPHOU SHEPTETUKHU

bubnunoreka LIOK

https://m.edsoo.ru/ff0d1356

54

55

DJIeMEHTapHBIE YaCTHUIIBI.
OTtkpeITHE TO3UTPOHA. MeTo b1
HAOJII0JIEHUS ¥ perUCTpaliu
3jeMeHTapHbIX Yactull. Kpyribliit
ctosl «DyH/1TaMEHTAIIbHbIE
B3aUMOJIeUCTBUsL. ENMHCTBO
bu3UYECKON KapTUHBI MUPa

DTanbl pa3BUTHS aCTPOHOMHUH.
IIpuknagHoe u
MHPOBO33PEHUECKOE 3HAUCHUE

acTpoHoMHHU. Bua 3BE€31HOTO HEbA.

CozBesaus, spKue 3BE31pbl,
IIJTAHETHI, UX BUIUMOC IBUKCHUC.
Conneynas cucrema

bu6nmorexa LIOK

https://m.edsoo.ru/ff0d0e38
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56

Comnne. ConHeyHast akTUBHOCTb.
Ucrounuk sueprun ColiHia u
3BE3D

57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIEA0BAaTEIbHOCTH. BHyTpeHHEE
cTpoenue 3B&311. COBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKIACHUU
u sBosmonuu ConHua v 3B€37

58

Muneunsiii [IyTe — Hama
l'anaktuka. ITonoxenue u
neuxenue ComHua B ["anakTuke.
lNanaktrku. YEpHbIE IBIPHI B sApax
rajaKkTUK

59

Bcenennas. Paz0Oeranue rajakThk.
Teopus bonpmoro B3peIBa.
PenukToBO€ H3ny4yeHue.
Mertaranaktuka

60

61

62

Hepemennsie mpo6ieMbl
aCTPOHOMHHU

KonrtpomnbHas pabota «D1eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

Ob6o6maromuit ypok. Ponb ¢pusuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJOTMYECKOM, COLIMATLHON U
ITHYECKOH cepax NesTeTbHOCTH
JeloBeKa

47



63

O6o6maromuit ypok. Pois u
MeCTO (PM3UKHU U ACTPOHOMHUH B
COBPEMEHHOM Hay4YHOUN KapTUHE
Mupa

64

O6o6maromuit ypok. Poib
¢du3nueckoit Teopun B
(opMHpOBaHUY NIPEICTABICHUN O
(u3nUecKoil KapTHHE MUpa

65

O06o6maromuii ypok. Mecro
(bu3nUeCKOit KapTHUHBI MUpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEJICTaBICHUN O IPUPOJIC

66

PesepBHbIil ypok. MarautHoe
noJie. DIIeKTpOMarHuTHas
WHIYKIHS

67

68

PesepsHslil ypok. OnTuka.
OcHOBBI cielIMaIbHOM Teopun
OTHOCUTEJIbHOCTH

Pesepnslii ypok. KBanToBas

¢u3uka. DeMeHThl aCTPOHOMHHU U
acTpopU3UKHI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

bubnmorexa LIOK

https://m.edsoo.ru/ff0d1784
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IMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI OCBOEHMSI OCHOBHOIM
NMpoBepsieMoro L
00pa3oBaTeIbHON MPOrpaMMbI CpeIHero o01ero o0pa3oBaHus
pe3yJbTara
JleMOHCTpHpOBaTh Ha TpHUMEpax pPoOJdb H MeCcTo (HU3UKH B
101 (bOopMHpPOBaHUN COBPEMEHHOW HAYYHOW KAapTUHBI MUpA, B Pa3BUTUU

COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH

Joen

VY4uTBIBaTh IPAaHULIBI IPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJIEIICH:

MaTepHuajibHas TOUYKa, MHEpLHUalbHas CUCTeMa OTCUETa, abCOIFOTHO
10.2 TBEPAOE TEJI0, UICANIBHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U

TBEPABIX TEJ, TOYEHHBIN DJJIEKTPUUECKUU 3apsii — IpU PELICHUU

¢duznyecKux 3a1a4y

Pacnio3naBath pusnueckue sBiaeHUs (MIPOIECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KMHETHUYECKOH Teopuu
CTPOCHMsSI BelIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEHUE, CBOOOIHOE Ma/leHue
TeJ, IBWKEHUE IO OKPY>KHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI,
10.3 nuhdys3usi, OpOyHOBCKOE [IBH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJ, W3MEHEHHEe o00béMa Tel TMpU HarpeBaHUU
(OXJaxIeHnn), TEIJIOBOE PaBHOBECHE, WCIAPEHHE, KOHJIEHCAIUS,

IUTaBJIGHUE, KpHUCTAUIM3allKs, KHUIIEHHEe, BIAXKHOCTh BO3yXa,

NOBBILIEHUE J1aBJICHUS Ta3a IpH €ro HarpeBaHUU B 3aKPHITOM

cocyle, CBsA3b MEXIy IapaMeTpaMu COCTOSIHHMA rasza B

H3oIrponeccax; JICKTpU3anus T, B3aHMO/JICHICTBHE 3apAaa0B

OnucelBaTh MEXaHUYECKOE JABI)KEHHE, HCHOJIb3ys (U3NYECKUe
BEJIMYUHBI: KOOPAHUHATA, IIYTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHJla, WMIYJIbC Tela, KUHETUYEeCKas JHEPIus,
10.4 NOTEHIMAJbHAs JHEPrusi, MeXaHudeckas paboTa, MeXaHUYecKas
' MOIITHOCTh; TNPH ONHMCAaHUHM MPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U EIUHMIIBI,

HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3UYECKYIO BEIHUUNHY

C ApYT'MH BCIWYNHAMHA

OmnuceiBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA T€JI U TEMJIOBLIE
SABJICHUA, HUCIOJIb3YyAd (I)I/I3I/I‘-I€CKI/IG BCIIMYMHBI: OaBJICHUC TIasa,
10.5 TeMmrepaTypa, CpeaHsss KHHETHYECKas »JHEPrus XaoTHYECKOTO
JIBUKCHHUSI MOJICKYJI, CPEIHEKBAJpaTHYHAs CKOPOCTh MOJEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs OSHEprusi, pabora rasa,
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10.6

10.7

10.8

KO2((PUIMEHT TOJIE3HOr0 JCHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMUYUH, UX O0O03HAYEHHS M CIAMHUIIBI, HAXOIUTh
(GOopMyIbl, CBA3BIBAIOIIKE JaHHYIO (U3MYSCKYIO BEJIUYHHY C
JIPYyTUMH BeJTHYHHAM

OnucelBaTh M3yYEHHbIE D3JIEKTPUYECKHE CBOMCTBA BEIECTBA MU
AIIEKTPUUYECKUE sIBJIEHMs (IIPOLECChl), MCMONb3ys (U3NYECKUE
BEJIMYMHBL:  JIEKTPUYECKUM  3apsj,  DJIEKTPUYECKOEe  IIOJIE,
HANpspKEHHOCTh I10JIA, MOTEHLMANl, Pa3HOCTh IOTCHLMAIOB; IIPU
ONMCAaHUM  MPaBWIBHO  TPAaKTOBaTb  (PU3MYECKUH  CMBICI
UCIOJIb3YEMBIX BEIMYMH, UX O0OO3HAUEHUS U €AMHMIIBI; yKa3bIBaThb
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NIECKYIO BETHUUHY C TIPYTUMHU
BEJIMYMHAMU

aHAJM3UPOBaTh (PU3UYECKUE TPOLIECChl U SBJICHUS, HCIONb3Ys
¢u3nyeckre 3aKOHbI U MPUHIMIIBL: 3aKOH BCEMUPHOTO TArOTeHus, |,
I1 u 111 3axons! HptoTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON dHEPruHy,
3aKOH COXpaHEHUS UMITYJIbCa, IPUHIINII CYNEPIIO3ULIUN CUJT, TPUHIUI
paBHOINpABUSl HHEPHHUAIBHBIX CUCTEM OTCYETA; MOJEKYJSIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBSA3b
CpeHEN KMHETUYECKOW SHEPruu TEIUIOBOTO JBMIKEHUS MOJIEKYH C
abCOJIIOTHON TeMIlepaTypoil, MepBbI 3aKOH TEPMOJNHAMUKH; 3aKOH
COXPAaHEHHs DIJIEKTPUYECKOro 3apsijaa, 3akoH Kysona; mpu 3Tom
pas3nnyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHUECKoe
BbIp@)KEHUE U yCJIOBHUS (TPAHULBI, 00JIACTH) TPUMEHUMOCTH

OOBICHATH OCHOBHEIC MMPUHIUIIBI JIeNCTBUSA MaIlluH, HpI/I60p0B n
TCXHUYCCKUX yCTpOﬁCTB; pa3jinuatb YCIOBUSA HUX 0e30ImacHOro
HCIIOJIb30BAaHHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBINOMHATE SKCIIEPUMEHTHI TI0 UCCIIEI0BAaHUIO (PU3NUECKUX SBICHUIN
U TIPOIIECCOB C HCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
pu 3ToM (HOpMYIHPOBATh MPOOIEMY (331a4y) ¥ TUIIOTE3Y Y4eOHOTro
OKCIEpUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  HPEIIOKEHHOIO
000py10BaHUs, MPOBOAMTH OIBIT U POPMYIUPOBATH BHIBOJIBI

10.10

OcyuiecTBisITh MpsIMbIE M KOCBEHHbIE W3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM CIOCO0 M3MEpPEHUs U
UCIIOJIB30BaTh U3BECTHBIE METObI OLICHKH ITOIPEIIHOCTEN U3MEPEHUM

10.11

HccnenoBaTh 3aBUCUMOCTH MeXAy (U3MYECKUMHU BEIHMYMHAMU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, TIPH TOM KOHCTPYHPOBAThH
YCTaHOBKY, (PUKCHpPOBATH pE3yJbTaThl MOJYYCHHOW 3aBUCUMOCTH
(U3UYECKUX BEIMYMH B BUE TaOIUI] ¥ TPaQUKOB, J€JIaTh BEIBOIBI 11O
pe3yJibTaTaM HCCIeI0BaHUS

10.12

CoOmomaTe mpaBmiia 0€30MacHOrO  Tpyla TpPH  IPOBEACHHUH
WCCIICIOBAaHMM B paMKax y4eOHOTro OJKCIIEpUMEHTa, YydeOHO-
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HCCIIEIOBATENILCKOW U MPOEKTHOM JEATEIIBHOCTH C UCIIOJIb30BAaHUEM
W3MEPHUTEIIbHBIX YCTPOUCTB | JIA0OPATOPHOTO 000Dy I0BAHHS

10.13

Pemate pacu€rHble 3a1a4M ¢ SBHO 3aJaHHOUN (HU3NYECKON MOJIENbIO,
HCIIOJIb3YA (bPISI/I‘-IeCKI/IC 3aKOHbI WM MPUHOMUIIBI; HA OCHOBC aHalin3a
YCIIOBUSL 3aJauyd  BBIOMPATh (PU3UYECKYID MOJIEIb, BBIICIATH
bu3nYecKre BETHMYUHBI B (OPMYITBI, HEOOXOIUMBIC TSI €€ peIICHHSI,
IPOBOJIUTh pacyéTbl M OLICHUBAaThb PEAIBHOCTh IOJYYEHHOI'O
3Ha4YeHUs1 HU3NYECKOM BETMUNHBI

10.14

Pemate  KayeCcTBEHHBIE  3aJaud:  BBICTPAWBaThb  JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIAEHUM C OIIOPOM HA U3YUYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS

10.15

Hcnonb3oBaTe MpU pelIeHUMM Y4eOHBIX 3a/7ad COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JUISl IOUCKA, CTPYKTYPUpPOBaHUS,
MHTEPIIPETAllUY U IPECTABICHUs y4eOHOW M Hay4YHO-IOMYJISIPHOMN
MH(pOpMaLKH, [TOJIyYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKHU
AHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMAIIUIO

10.16

10.17

10.18

[TpuBOIUTH MPUMEPHI BKJIaAa POCCUUCKUX M 3apyOEKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI

Vcnonb30BaTh TeOpeTHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KHU3HU JUId  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHuu ¢
npubopaMd M TEXHUYECKUMM YCTPOMCTBAMH, s COXpaHEHHs
310pOBbsl M COOJIONEHUSI HOPM DKOJIOTMYECKOTO MOBEJICHHS B
OKpY’KaroIlen cpene

PaGoTaTh B rpymnie ¢ BHIIOJHEHUEM Pa3IMUHBIX COI[UAIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy TPYMNIbl, palMOHAIBHO  pPacCHpenessTh
00S13aHHOCTH H IUIaHUPOBATE ACATCIBHOCTL B HCECTAHAAPTHBIX
CUTyallusX, aJJICKBATHO OLCHHMBATH BKJIAJ KaXXA0Ir0 M3 YUYAaCTHHUKOB

TPYIIIBI B pelIeHne paccMaTpUBaeMoil mpooOsieMbl

11 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE pPe3yJIbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o011ero 06pa3oBaHus

111

JleMoHCTpHpOBaTh Ha TpuUMepax pojib M MecTo (U3UKH B
(hOpMHUPOBaHUK COBPEMEHHOM HAYYHOW KapTHHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTH, B MPAKTUYECKOMN NEATEIIbHOCTH
JIIOJIeH, 1IEJIOCTHOCT U €IMHCTBO (PM3MUECKOU KapTUHBI MUPa
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11.2

Y4UTBHIBaTh IPAaHUIIBI IPUMEHEHUS U3YUYEHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JICKTPUYECKUN 3apsi, siiepHasi MOZIEIb aTOMa, HyKJIOHHAs
MO/IeJIb aTOMHOI'0 si/ipa MPH pelieHNH (PprU3nYecKux 3aaa4y

11.3

PacnioznaBath (puznueckue sBieHus (IIPOIEecChl) U OOBSICHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKM ¥  KBAaHTOBOW  (DU3UKU:
AIIEKTPUYECKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUECKOE,
MarHuTHOE  J€HCTBHA  TOKa,  B3aMMOJAEHUCTBHE  MAarHuTOB,
AJIEKTPOMArHUTHAs WHAYKUUS, JeHCTBME MAarHUTHOTO TMOJId Ha
IPOBOJHUK C TOKOM M [JBWXKYIIMHCS 3apsAl, 3JIEKTPOMarHUTHBIE
KosIe0aHUs W BOJHBI, NPSAMOJIMHEHHOE pPaCcHpOCTpaHEHUE CBETa,
OTpaKeHHWe, TmpelomiieHne, wuHTepdepeHuus, audpakuus u
MOJISIPU3ALUS CBETA, JUCIIEPCHS CBETa, (POTOINEKTpHUIecKuid 3dpdexr
(poroaddext), cBeTOBOE HaBIICHWE, BO3ZHUKHOBEHUE JIMHEHYATOTO
CIEeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M  HMCKYCCTBEHHAs
paliOaKTUBHOCTh

11.4

OnucelBaTh U3Yy4YEHHBIE CBOMCTBa BeLIECTBA (AJIEKTPUYECKUE,
MarHUTHBIE, ONITUYECKHUE, DJIEKTPUUECKYIO IPOBOIUMOCTD Pa3IMYHBIX
Cpell) M DJIEKTPOMAarHUTHbIE SBJIEHMS (IIPOLIECCHI), HCHOJb3YS
¢u3znyeckue BEIUYMHBI: JJEKTPUUECKUH 3apsj, cuila ToOKa,
NIEKTPUYECKOE  HANPSIKEHHE, DJJIEKTPUYECKOE  CONPOTHUBIICHUE,
pasHocTh noTeHuuanoB, JJC, paboTa Toka, MHIYKIHS MarHUTHOTO
noisis, cuna Ammepa, cuna JlopeHna, MHAYKTHBHOCTh KaTyUIKH,
DHEPrus DJIEKTPUYECKOr0 M MAarHUTHOIO TOJEH, NEPUOA U 4acToTa
KoJieOaHUH B KOJIeOaTeIbHOM KOHTYPE, 3apsi/l U CHJla TOKa B ITpoLecce
FapMOHMYECKHX  AJIEKTPOMAarHUTHBIX  KojeOaHu#M,  (OKycHOe
paccTosiHuE U ONTHUYECKas CUJIA JIMH3bI; MPU ONMUCAHUM MPaBHIBHO
TpakToBaThb (U3NYECKUH CMBICT HCHOJB3YEMBIX BEJIUYMH, HX
0003Ha4YeHHUs] M EIUHUIBL;, YKa3blBaTh (DOPMYJbI, CBS3bIBAIOLIUE
JAHHYI0 (PM3UYECKYIO BETMUMHY C IPYTMMHU BEJIMYMHAMHU

115

11.6

OnuchiBaTh M3yYEHHbIE KBAaHTOBBIE SIBJIEHUS U  MPOLECCHI,
UCIONB3ysl (PU3NYECKHE BEIMUYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI U YacTOTa CBETAa, YHEPrUs U UMIYJbC (HOTOHA,
MepHo/JI oJypaciajia, SHEPTrusl CBA3H aTOMHBIX Si7iep; IPU ONUCAaHUU
NPaBUJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICT  HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUYeHUs W EIUHUIIBI; YyKa3blBaThb (OpPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYyTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaYCHUE (PU3MUECKON BEIUYUHBI

AHanmm3upoBarth (U3NYECKUE TMPOILECCH W SIBICHUS, WCIOIb3YS
dbuznyeckue 3aKOHBI M TPUHOUIB: 3akoH Owma, 3aKOHBI
MOCJIEN0BATEIbHOTO U NApaUICIbBHOTO COCIUHEHUS IPOBOIHUKOB,
3akoH J[»oyins — JIeHna, 3aK0H 3JEKTPOMAarHUTHOW UHIYKLIHH, 3aKOH
MPSMOJIMHENHOTO pacpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUSI CBETA,

3aKOHbl ~TPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHHA  IJIs
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11.7

dororddekra, 3aKOH COXpaHEHHUS DHEPTUU, 3aKOH COXpPaHCHUs
UMITYJIbCA, 3aKOH COXPAHEHHUs DJIICKTPUYECKOrO 3apsiia, 3aKOH
COXpPaHEHHsT MAacCOBOrO 4HWCIa, TMOCTylaTel bopa, 3akoH
paJlMOaKTUBHOTO pachaja; MpH 3TOM pa3inyaTh CJIOBECHYIO
(GOpMyIIMPOBKY 3aKOHA, €r0 MATEMAaTHYECKOE BHIPAKCHHUE H YCIIOBHSI
(rpaHuLIbI, 06JACTH ) TPUMEHUMOCTH

OHpeI[eJ'IHTB HaImpaBJICHUEC BEKTOpa HMHAYKOHKW MAarHuTHOI'O IIOJIA
IMPpOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI HopeHua

11.8

11.9

11.10

11.11

11.12

11.13

11.14

11.15

CTpouTh ¥ ONUCHIBATH M300pa’KE€HHE, CO34aBAEMOE ILUIOCKUM
3€pKajoM, TOHKOW JINH301

BBIOTHSTE AKCTIEPUMEHTHI IO UCCIICIOBAHHUIO (PU3NIECKUX SBICHUM
U TIPOILIECCOB C UCIIOJIb30BAHUEM NPSMBIX M KOCBEHHBIX M3MEPCHUI;
pu 3TOM (HOPMYIHPOBATH MPOOIEMY (331a4y) ¥ TUTIOTE3Y Y4eOHOTO
IKCIIEPUMEHTa,  COOMpaTh  yYCTAHOBKY M3  IPEUIOKEHHOTO
000py10BaHUs, IPOBOAMTH OIBIT U JOPMYIUPOBATH BHIBOJIBI

OCYH_IGCTBJ'IHTB npsAMbIC MW KOCBCHHBIC HN3MCPCHUA (bHSH‘leCKI/IX
BCIIMYHH, IIPpU 3TOM BBI6I/IpaTB OIITHUMAJIBHEIN CIIOCO0 HU3MCPCHUA U
HCIIOJB30BaTh U3BCCTHBIC MCTOAbI OLICHKHA HOFpGIHHOCTGfI I/ISMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BEITMYHMH C UCIIOJIB30BaHUEM
OpSAMBbIX M3MEpPEHHMH; NpU 3TOM KOHCTPYHPOBaTb YCTAHOBKY,
(buKcupoBaTh pe3ysabTaThl MOJYYEHHOH 3aBUCHUMOCTH (PU3NYECKHUX
BEJIMYMH B BUJIE TaOJIUI U TPaUKOB, €J1aTh BBIBOABI 110 PE3yJIbTaTaM
UCCIIEI0OBaHMS

Cobmoate mpaBujia  0€30MacHOrO TpyAa TMpU MPOBEACHHUH
UCCIIEIOBaHUI B paMKax Y4eOHOro »SKCIIEpUMEHTa, Y4eOHO-
UCCIIEIOBATENIbCKON M IPOEKTHOM AesITEIbHOCTH C UCIIOJIb30BAaHUEM
U3MEPUTENBbHBIX YCTPOICTB U 1a00paTOpPHOro 000pyA0BaHUS

Pemmatp pacu€THble 3a/1a4u ¢ SIBHO 33JJaHHON (PU3UYECKOM MOJIENbIO,
UCTIONB3Ys (DU3MUecCKHe 3aKOHBI W MPHHIIMIIBI; HA OCHOBE aHAlIM3a
YCIIOBUSL 3aJauyd  BBIOMpPATh (PU3UYECKYI0 MOJIEb, BBIICTATH
buznyecKre BeTMUUHBI B (OPMYITBI, HEOOXOIUMBIE TSI €€ pelIeHHsI,
NPOBOAUTH pPacuy€Tbl W OLEHUBATH PEATBHOCTH IOJYYEHHOTO
3Ha4YCHUs (PU3MUECKOU BEITMUYNHBI

Pemiate Ka4C€CTBCHHBIC 3aga4uu: BBICTpAanNBATh JIOTHYCCKH
HCIIPOTHUBOPCUUBYIO LICTIOYKY paccymneHHﬁ C OHOpOfI Ha U3YUCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-ICCKI/IC SABJICHUA

Hcnonp3oBaTe MpHU pelleHMM Y4eOHBIX 3aJad COBPEMEHHBIE
UH(POPMALIMOHHbIE TEXHOJOIMU JJIsl TOWUCKA, CTPYKTYpHUPOBAHMSA,
MHTEPIpEeTalii U MPEICTaBICHUS y4eOHOM M HAay4YHO-TIOMYJISIpHON
uHpOpMaLKH, TOTYYCHHOW U3 Pa3InYHbIX UCTOYHUKOB; KPUTHUYECKU

aHAJTU3UPOBAThH MOJTyYyaeMylo HHPOPMALIUIO
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11.16

OOBSICHATH MPUHLUIBI ACUCTBUS MAIluH, MPHOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3zianyaTh YCJIOBHS MX O€30IAacCHOr0 HCIOJIb30BAHUS B
IIOBCEIHEBHOM JKHU3HU

11.17

[TpuBOANTH MpUMEpPHI BKJIAZA POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO
MUDA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TeopeTHUUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HU Juia  obOecriedeHusl 0€30MacHOCTH TpH  OOpalieHud ¢
npubopaMu M TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpPAaHEHUS
3I0POBBbSI M COOJIONEHUS HOPM SKOJIOTUYECKOTO ITOBEJICHHUS B
OKpY’KaroIIeH cpene

11.19

PaGoTatp B rpyme ¢ BBINOJIHEHHEM PA3IMYHBIX COLIUATBHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy  TPYNINbI, PAMOHAIBHO  PACHPEICIIATh
00S3aHHOCTM Y IUIAHUPOBATH JIEATEIBHOCTh B HECTaHIAPTHBIX
CUTYallUsX, aJ€KBATHO OLIEHWBATh BKJIAJl KaXKJIOTO U3 YYaCTHHUKOB

IpYIIIbI B PELIEHUE pacCMaTpUBaEMOM POOIIEMBI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon
pa3nena

Konx nposepsiemoro

3JIEMCEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

11

1.2

®usuka — Hayka o wnpupoxe. Hayuneie
METO/Ibl IO3HAHUS OKpY’Karolero Mupa. Pois
JKCIIEPUMEHTa U TEOPUM B  Ipolecce
IIO3HAHUS MPUPO/IbL. DKCIIEPUMEHT B (pu3uke

MogenupoBanue (U3NYECKUX SBIECHUN MU
IIPOLIECCOB. Hayunsie TUIOTE3BI.
@usnyeckue 3aKOHbI M TEOpUH. ['paHUIIBI
OPUMEHUMOCTH  (U3MYECKUX  3aKOHOB.
IIpunnun coorserctBud. Pons u  MecTo
¢u3ukn B (QOPMHPOBAHWU COBPEMEHHOM
Hay4YHOM KapTHHBI MHpa, B IPAKTUYECKOH
NEeATEIbHOCTH JIFOAEH

MEXAHHWKA

2.1

KMHEMATHKA

211

2172

2.13

214

Mexanuueckoe JBUKEHUE.
OTHOCUTENHHOCTD MEXaHUYECKOTO
newkeHus. Cuctema orcuéra. Tpaekropus

[Tepemernienue, ckopocTh (CpeaHssl CKOPOCTb,
MIHOBEHHass  CKOpPOCTb) M YCKOPEHHE
MaTEpUAJIbHOW TOUYKH, X MPOEKIUU HAa OCU
CUCTEMBI KOOpJMHAT. Crnoxenue
MIEpEMENICHUN U CIIOKEHUE CKOPOCTEN

PaBromepHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKECHUE. I'padpuxu
3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
YCKOpEHHUS, NyTH W IEepeMENIeHUs
MaTepuaabHON TOYKHA OT BPEMEHHU

CBoOoiHOE MajieHue. Y CKOPEHHE
CcBOOOIHOTO MaAECHUS

2.15

KpuBonuneiinHoe naBukeHune. PaBHOMEpHOE
JNBIKEHUE  MaTEpHAJIbHOW  TOYKH IO
OKPYKHOCTHU. YTJIOBasi CKOPOCTb, JIMHEHHAs




2.2

CKOpOCTb. [Tepuon u 4acToTa.
LenTpocTpeMuTenbHOE YCKOPEHHE

2.16

2.1.7

TexHuyeckue  yCTpOMCTBA:  CIUAOMETP,
JBIKEHUE CHAPSIOB, IIEMHBIE U PEMEHHbIC
nepeaaqu

[IpakTrueckue paboTHI. N3mepenne
MTHOBEHHOM  ckopoctu.  HccnenoBanue
COOTHOIICHUS MEXIY My TSIMH,
MPOMICHHBIMU TEJIOM 32 TOCJIEA0BATEIIbHbIC
paBHbIE  TMPOMEXKYTKH  BpPEMEHU  TpHU
PaBHOYCKOPEHHOM JBM)XCHUU C HadaJIbHOU
CKOpOCTBIO, paBHOM Hymwo. H3ydeHue
JIBUKCHHS IIApUKAa B BSA3KOM >KUIKOCTH.
N3yyenne nBwxeHus Tena, OPOLICHHOTO
TOPU30HTAIIEHO

JMUHAMUKA

221

2.2.2

2.2.3

IIpunuun  orHocurensHOocTH — [anuites.
IIepBeii 3axkoH HeroTona. MuepunanbHble
CUCTEMBI OTCUETA

Macca tena. Cuna. [Ipunuun cynepno3uuuu
cui

Bropoit 3akon HeroTOHa 111 MaTepHalbHON
TOYKM B HMHEPUHAIBHOM CHUCTEME OTCUETA
(UCO). Tperuit 3akoH HproToHa ans
MaTepuaibHbIX TOUEK

224

3akoH  BcemupHoro Tarotenus. Cuna
TsokecTd. IlepBasg kocmuyeckas CKOpPOCTb.
Bec rena

2.2.5

2.2.6

2.2.7

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIbKEHUST W CHJla TPEHUs  IOKOS.
Koadduument tpenus. Cuina conpoTUBICHHS
IIPY IBUKEHUH Te€Ja B )KUIKOCTH WM ra3e

[MTocTynarensHoe 1 BpaliaTeaIbHOE JBIKCHNAE
abCoIOTHO TBEPOTO Tena

2.2.8

MoMEHT CUIIBEI OTHOCUTEILHO OCU BpalicHH.
[iieuo cumbl. YcinoBusi paBHOBECUS TBEPAOTO
tena B UCO

2.2.9

TexHuueckue YCTpOMCTBA: IMOALIMITHUKY,

JABUXXCHUC NCKYCCTBCHHBIX CITYTHHUKOB
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2.2.10

[IpakTuueckue paboTsl. M3ydenue nBrKeHUs
Opycka 1O HaKJIOHHON IUIOCKOCTH TOJ
JEUCTBUEM HECKOJbKuX cui. HMccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JepopMUpyeMOil NpyKUHE U PE3UHOBOM
oOpasiie, OT BEIMYUHBI WX JehOopMaInu.
HccnenoBanue yCIIOBUI paBHOBECHS
TBEP/OIO TeJa, UMEIOIIETO OCh BPALECHUS

3AKOHbBI COXPAHEHN A B MEXAHUKE

231

NMnynec MarepuanbHOM TOYKH, CHCTEMBI
MarepuaibHbIX TO4YeK. VMmynec cuiibl u
U3MEHEHHUE UMITYJIbCA Tella

2.3.2

2.3.3

3akoH coxpaHeHuss umnyisca B HCO.
PeakTuBHOE nBUKEHUE

PaGotra cuiet

234

2.35

2.3.6
2.3

MorHoCTh cHIbI

Kunernueckas OHCPIruAa MaTepI/IaJIBHOfI
TOYKH. TeopeMa 0 KHHETHYCSCKOM OHCPIUuun

[TorennmaneHass sHeprus. IloreHunanbHas
JHEprus yIpyro nehopMUPOBAHHOMN
npyxuHbl. [loTeHIManpHass JHEprus Tena
BOJIM3M MIOBEPXHOCTH 3eMIIU

2.3.7

IloTennmanbHBIC ¥ HEIIOTCHIINAIHHBIC CHIIBI.
CBs13b pa6OTLI HCIIOTCHIMAJIBbHBIX CHII C
N3MCHCHUCM MEXaHUYECKOH OHEPIrun
CHUCTCMBI TCII. 3aKkoH COXPAaHCHUSA
MEXaHUYECKOM SHEpPTUn

2.3.8

VYnpyrue v Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHu4eckue yCTpONCTBA: IBUKCHHUE PAKET,
BOJOMET, KOTep, NPYKUHHBINA TUCTOJIET

[Ipaktuyeckue paboTel. HM3ydeHue cBsA3M
CKOpOCTEM Tel TMpH HEyHpyroM yJaape.
HccnenoBanme cBA3u pabOThI  CHJIBI  C
N3MEHEHUEM MEXaHUUYECKOM HEPTUH Tena

3 MOJIEKVYJISIPHASA ®U3MKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1
3.11

OCHOBHBIE ~ TIOJIOKEHHUSI ~ MOJICKYJISIPHO-
KUHETHYECKON TEOPHUH. bpoyHoBckoe
nswkenue. Auddysusa. Xapakrep ABHKEHHS

n BBaHMOHCﬁCTBHH qacTul BEIICCTBA
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3.1.2

Mopenu cTpoeHHs Ta30B, >KUIKOCTEH U
TBEPABIX Ted W OOBIACHEHHE CBOMICTB
BEII[ECTBA Ha OCHOBE 3TUX MOJEIIEH

3.13

3.14

3.15

Macca wmonekyn. KoimuecTBo BemiecTsa.
[TocTostnuas ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u eé
u3Mepenue. [llkana remneparyp Llenbcust
Monenr wuneansHoro rasza. OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUH UI€aJIHHOIO ra3a

3.16

AOcomoTHas TeMIeparypa Kak Mepa cpeiHen
KHMHETUYECKON SHEpruu TEILIOBOI'O
IBWKeHUs yactull rasa. lllkana remnepatyp
KenbBuHna

3.1.7

3.1.8

3.1.9

VpaBuenue Kianeitpona — Menzeneesa.
3akoH /lambToHA

I"azoBble 3akonbl. M30mporiecchl B uieaibHOM
ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIlleCTBA!
M“30TepMa, U30X0pa, n300apa

TexHuyeckue  yCTpOWCTBAa:  TEPMOMETP,
6apomeTp

3.1.10

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3/yXa B KJIACCHOM KoMHare. MccienoBanue
3aBUCHUMOCTH MEXIY napaMeTpamu
COCTOSIHUS Pa3peKEHHOI0 Ta3a

3.2

3.21

3.2.2

OCHOBbBI TEPMOJIMHAMUKUA
TepmoaunaMmudeckas cuctema. BHyTpeHHsIS
SHEeprus TEePMOAMHAMHUYECKOW CUCTEMBI U
COCOOBI €€ N3MEHEHHUS
KonunuectBo Temnots! 1 pabora. BHyTpeHHss
SHEprus 0JIHOATOMHOTO HJIeaJIbHOTO Tra3a

3.2.3

Buasl Temmomepenaun: TEIIONPOBOIHOCTS,
KOHBEKIIUSI, N3aydeHne. TermoéMKoCTh Tena.
VnaenrHAs TEemITOEMKOCTH BemlecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TETIIoTepeiade

3.24

[TepBbrit 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenue MEepBOro 3aKOHA
TEPMOJUHAMUKHU K M30IPOLIECCaM.
I'paduueckas naTEpIpeTanys paboThI ra3a

3.2.5

TeroBble MamuHbl. [IpuHOMOBL KECTBUS

TEIUIOBbIX MalvH. [IpeoOpa3zoBaHus sHepruu
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3.3

B TeIIOBbIX MammHax. Koaddumment
nonesnoro gaeiictBus (manee —  KIIJI)
terioBoid MamuHbl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJIMHAMUKH.
396 HeoOpaTtumocTs TpomeccoB B MPHUPOJE.
o TeroBble  ABUTATENH.  JKOJIOTHYCCKHE
PpOOJIEMBI TEIIIOHEPTETUKU
Texuuueckue YCTpOWCTBA: JBUTaTeIIb
3.2.7 BHYTPEHHETO CrOpaHus, OBITOBOI
XOJIOUIBHUK, KOHTUIIUOHED
328 IIpakTuueckue paboTHI. H3mepenue

AT'PEI'ATHBIE COCTOSHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

yAETbHOU TEIIOEMKOCTH

331

[TapoobpazoBanue u KOHJICHCAIIHSL.
Hcnapenne u kuneHue. YnaenpHas TeEIUIOTa
napooOpa3zoBaHusl. 3aBUCUMOCTH
TeMIIepaTypbl KUIMEHUS OT 1aBJICHUS

3.3.2

3.3.3

3.34

AOGcContoTHas U OTHOCHUTEJIbHAsI BIIAXKHOCTb
Bo3ayxa. HacelmeHHsbI nap

TBépnoe  Temo.  Kpucramnmueckue  u
amopdHble Tena. AHHU30TPOIUS CBOMCTB
KpHUCTAJIJIOB. Kunnkue KPHUCTAJLJIBL.
CoBpeMeHHbIE MaTepHalIbl

IInaBneHue u KpucTajuin3danus. Y nenpHas
TCIIJIOTA ITJIaBJICHU . CY6J'II/IM3LII/I$I

3.35

3.3.6

3.3.7

VYpaBHeHUE TEIJIOBOTO OajlaHca

TexHnyeckue yCTpONCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOpPUMETP,  TEXHOJOTUU
IIOJIy4E€HHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM
Yyclie HAHOMAaTePHUaIoB, U HAHOTEXHOJIOTUHU

[IpaxkTrueckue paboTHI. H3mepenne
BJI&YKHOCTH BO3yXa

4.1

OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA

411

OnexkTpu3anus TeNl. OJIEKTPUUYECKUI 3apsi.
JIBa BHJ1a SIIEKTPUUECKUX 3aps/I0B

41.2

[IpoBoaHuUKH, JHUBIJIEKTPUKU Hu
MOJYITPOBOIHUKH

4.1.3

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

41.4

Bzaumopeiictue 3apsanos. 3akoH Kynona
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415

Onekrpuueckoe  mnose.  Hampsok€HHOCTH
AIIEKTPUIECKOTO TOJISL. [TpuHIMD
cynepnozuiuy. JluHMKM  HanpsHKEHHOCTH
AIIEKTPUIECKOTO TIOJIS

4.1.6

PaGora cuim  IEKTPOCTATHYECKOTO  IIOJIS.
Ilorenuuan. Pa3HocTh MOTEHIINATIOB

4.1.7

4.1.8

419

[IpoBOAHUKYN U OUANIEKTPUKU B MOCTOSIHHOM
JNeKTpUYeCKOoM moje. Juanexrpuueckas
MIPOHUIIAEMOCTh

DIEKTPOEMKOCTb. Konpaencarop.
DNEeKTPOEMKOCTh IUIOCKOIO KOHJEHCATOopa.
DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa

TexHuyeckue yCTpOHCTBA:  BIEKTPOCKOIL,
ANEKTPOMETP, DIIEKTPOCTATHYECKas 3alluTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIH MIPUHTEP

4.1.10

[IpakTueckue paboTHL. H3smepenue
JIEKTPOEMKOCTH KOHJIEHCAaTopa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHbBIX

CPEJIAX

Ycaopus CYHICCTBOBAaHUA IMOCTOAHHOI'O

421 NMEKTPUYECKOr0 TOKAa. VICTOUYHMKM TOKa.
Cuia Toka. [TocTosgHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
493 DJNEeKTpUYecKOoe COIMPOTHBIICHUE. Y IENBHOE
o COIPOTHBJIEHHE BENIECTBA
424 [TocnenoBarenbHoOe, napauienbHoe,
o CMEIIAHHOE COEANHEHUE TIPOBOJHUKOB
425 Pabota snextpuyeckoro Toka. 3akoH [[xoyms
o — Jlenna
4.2.6 MOIMIHOCTB JEKTPUIECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) u
427 BHYTPEHHEE COIMPOTUBJICHHE HCTOYHUKA
o ToKka. 3akoH Oma asi MONHOW (3aMKHYTOM)
anekTpuueckoi enu. Kopotkoe 3ambikaHue
DJNEeKTpOHHAsT  MPOBOAMMOCTD  TBEPIBIX
428 METAJUIOB.  3aBHCHMOCTH  CONPOTHBIICHHS
o METaJIJIOB oT TEMIIEPaTyPBL.
CBepxnpoBOIUMOCTb
429 DIIEKTpUYECKUH TOK B Bakyyme. (CBoiicTBa

OJICKTPOHHBIX ITYYKOB
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11 KUIIACC

Kon
pasjiena

4.2.10

[TonynpoBoaHuKH. CobcTBeHHas u
MpUMecHast MIPOBOJUMOCTH
MOJIypoBOAHUKOB. CBOMCTBA p-n mepexoa.
[TosrynpoBoAHUKOBBIE TPUOOPHI

4211

DNEeKTPUYECKHI TOK B  3JEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JUCCOLIMALIH.
DIIEKTPOJIN3

4.2.12

DNEeKTPUUECKUI TOK B raszax.
CaMocTOsITEIbHBIIT U HECaMOCTOSATEIbHBIN
pa3psa. PazauyHble TUIIBI CAMOCTOATENBHOTO
paspsaa. Monnus. [1nasma

4.2.13

TexHuueckue  ycTpoiicTBa:  amIepmerp,
BOJIBTMETP, peocrar, HCTOYHHUKU TOKa,
3JIEKTpOHArpeBaTeIbHbIE puOOpHI,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHUBJIECHUS, BAKYyMHBIN
JMOJ, TEPMUCTOPBl U (OTOPE3UCTOPHI,
MIOJIyTIPOBOAHUKOBBIN AHOJ1, TAJIbBAHUKA

4.2.14

Koanposepsiemoro

3JIEMEHTA

[IpakTnueckue paboThlI. N3yuenne
CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB.
N3mepenne DJIC ucTOYHMKA TOKa M €ro
BHYTpPEHHEro cornpoTtusieHus. Habmronenue
ANEKTPOJIN3A

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

4

4.3

OJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

43.1

IlocTtossHHbIe MarHuTel. B3auMoaeiicTBre
MOCTOSIHHBIX MarHuTOB

4.3.2

MaruauTtHoe mone. BekTtop MarHWTHOM
uHayKnud.  [lpuHIUD  cynmepno3uiuu.
JIuann MarnuTHOM MHAYKIuu. KaptmHa
JUHUM  MarHUTHOM  WHIYKIUU  TIOJIS
MOCTOSIHHBIX MarHUTOB

4.3.3

MarautHoe 1oJie MPOBOJHUKA C TOKOM.
KapTtuna nuHuii nosist JJIMHHOTO MPSMOTO
MPOBOJAHUKA U 3aMKHYTOTO KOJbIIEBOTO
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MPOBOJIHUKA, KATyIIKH C TOKOM. OTBIT
Opcrena. BzaumoelicTBre NpOBOIHUKOB
C TOKOM

434 Cuita Amriepa, e€ MOJyJIb M HalpaBJICHUE
Cuna  Jlopenua, eé MOJTYJ1b u
435 HampapieHue. JIBUKeHUe 3apsKEHHOMN
A YaCTHUILIBI B OJHOPOJHOM MarHUTHOM TOJI€.
Pa6ora cunbl Jlopenia
4.3.6 SIBneHne AIEKTPOMAarHUTHON MHAYKITUU
437 [ToTok BeKTOpa MAarHUTHOM MHIYKIIUU
438 S1C UHIYKIWH. 3aKoH
A ANEeKTpoOMarHuTHOW nunaykiuu dapanes
BuxpeBoe anexrpuueckoe nose. I/C
43.9 WHIYKIIMA B TPOBOJHUKE, ABMKYIICMCS
e HOCTYIATEIBHO B OZHOPOIHOM
MarHiuTHOM T10JIe
4.3.10 [IpaBuso Jlenia
4311 NHAyKTUBHOCTSD. SIBieHue
s camounaykuuu. DJIC caMOUHIYKIUH
DHepruss MarHUTHOTO IIOJISI KATYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHuyeckue YCTPOWCTBA: TOCTOSHHBIC
MAarHHThI, AIIEKTPOMATHUTHI,
4.3.14 IIEKTPOJIBUTATED, YCKOPUTEIH
DIIEMEHTApHBIX ~ YacTHIl, HWHIYKIMOHHAS
eYb
IIpaxkTrueckue paboTHI. N3yuenue
MarHuTHOTO TOJS KATYIIKA C TOKOM.
43.15 HccnenoBanue NeWCTBUS TMOCTOSIHHOTO

Mar"gura Ha pamKy c TOKOM.
Uccnenosanune SIBJICHUS
3JEKTPOMArHUTHON MHIYKIUU

KOJIEBAHUA 11 BOJIHBI

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

51 5.11

Konebarenpnas cucrema. CBOOOIHBIC
kojebOanus. ['apMOHUWYECKUE KOIIeOaHWs.
Ileprion, dvacroTta, ammumTyaa W (dasa
Konebanuit

5.1.2

[IpyxvHHBIA MasTHUK. MareMaTu4ecKui

MasATHHUK
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5.1.3

YpaBHEHHE TapMOHUYECKUX KOJICOAHMIA.
Kunematnueckoe  u  AMHaAMUYECKOE
OIMCaHue KOIeOaTeIbHOTO IBHKEHUS

5.1.4

[IpeBpamenue SHEPIUU pu
rapMoOHUYecKux  koieOaHusx.  CBs3b
aAMIUIUTYIbI Kosie0aHuit HUCXOIHOMN
BEJIMUMHBI C aMIUTUTYJaMH KosieOaHuil eé
CKOPOCTH U YCKOPEHUS

5.15

Konebarenbubiit  koHTyp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KoJIeOaHus B
UAeaIbHOM  KOJIEOATEIIbHOM  KOHTYDE.
Ananoruss MexXJIy MEXaHHYECKUMH U
JIEKTPOMarHUTHBIMU KOJIEOaHUSAMU.
®opmyia TomcoHna

5.16

3akoH COXPAaHCHUA SHCPTHUU B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpe

5.1.7

5.1.8

5.1.9

BoinyxaeHHbIe MeXaHUYECKHE
konebOanns. Pesonanc. Pe3zonanchas
KpI/IBafL BBIHY)K)ICHHBIG
SHCKTPOMaFHI/ITHI)Ie KOJ'IC6aHI/I$I.

Ilepemennbii  Tok. CuHHYCOMJAJIBHBIN
IIEPEMEHHBIN TOK.

MOIIHOCTH MEPEMCHHOT O TOKa.
AMHJII/ITYI[HOG n HeﬁCTBYIOHlee 3HA4YCHHC
CHJIbI TOKA U HAITPAKCHUA

5.1.10

5.1.11

Tpancdopmarop. [IpounsBoxactso,
nepenaya U NoTpedaeHue AEKTPUYECKOM
SHEPTUM. ODKOJIOTMUECKHE PHUCKH MPHU
MPOU3BOJICTBE JJIEKTPUUECKOW HHEPTHUHU.
Kynberypa WCIIOIb30BAHUS
3JIEKTPOIHEPTUHU B TOBCEAHEBHOM KU3HU

Texuuueckue ycrtpoicTBa: ceiicmorpad,
NIEKTPUUYECKHI 3BOHOK, JMHUU
aJIeKTpoIepesay

5.1.12

[Ipaktuueckne pabotsl. HccnenoBanue
3aBUCHMOCTH MEpPHOJa MAJIbIX KOJIeOaHH
rpy3a Ha HUTHU OT JUIMHBI HUTH U MaccChbl
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B LEeTH u3 IIOCJIE0BATEIBHO
COEIMHEHHBIX KOH/AEHCATOpa, KAaTyIIKU U
pe3ucropa

5.2

#HHParHMEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHbBI
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5.2.1

Mexanuyeckue BOJIHBI, YCIIOBHS
pacnpoctpanenusi. Ilepumoa. CxopocThb
pacnpocTpaHeHUss ¥ JUIMHA  BOJIHBIL.
[Tonepeynslie ¥ MPOIOJILHBIE BOJTHBI

5.2.2

##H#Par## Nntepdepentus u nudpaxius
MEXaHUYECKUX BOJIH

5.2.3

5.24

5.25

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKA.
Bricora Tona. TemOp 3ByKa

DNEeKTPOMarHUTHBIE  BOJHBL. Y CIIOBHS
W3IIy4eHUs DIIEKTPOMATHUTHBIX  BOJH.
B3aunmuas opuenTtanus Bektopos E, B u v
B DJIGKTPOMArHUTHOU BOJIHE B BaKyyMe

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHUe, PeTOMIICHUE, MOJISIPU3ALINS,
mudpakius, uHTepdepenuus. CKoOpocTb
ANEKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHNEe 2JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

5.2.7

[IpuHIMIBI pagNOCBA3H U TENEBUICHMS.
Pannonokanus. DNeKTpOMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

5.2.8

TexHru4ecKkue yCTpOHCTBA: MY3bIKaJIbHBIC
WHCTPYMEHTBHI, YJIBTPa3BYKOBas
JUAarHOCTHKa B TEXHHUKE W MEIULUHE,
pamap, paauONPUEMHHK,  TEIEBU30D,
aHTeHHa, Tenedon, CBU-neun

5.3

5.3.1

##H#PariH#OII TUKA

[IpsamonnHeitHOE pacrpocTpaHeHue
CBETa B OAHOPOAHOM cpene. JIyu cBera

5.3.2

OtpaxxeHne cBeTa. 3aKOHBl OTPaKEHHS
csera. [locrpoeHne n300paxeHHii B INIOCKOM
3epKaie

5.3.3

5.34

[penomienne cBeTa. 3aKOHBI MPETOMIIEHUS
CBeTa. AOCOITIOTHBIH OKa3arelb
TIPEIIOMIICHUS

Iomxoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIl Yoy MOJIHOIO BHYTPEHHETO
OTpaKeHUs

5.3.5

Hucnepcuss cBera. CIIOXKHBIA COCTaB
Oemoro ceera. L{Ber
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5.3.6

5.3.7

CoOuparomye 1 paccemBaloIve JHH3BI.
Tonkas nuH3a. OKyCHOE pacCTOSHUE U
ONTHYECKass CWIa  TOHKOM  JIMH3BIL.
[Toctpoenue n300pakeHU I B
cOOMpAaIIIUX U PACCEHBAIOIINX JMH3AX.
@opmysia TOHKOM JIMH3BL. Y BEJIWYECHHUE,
JlaBaeMoe JIMH301

[Ipenemnst MPUMEHUMOCTH
reOMETPUUECKOM ONTUKU

5.3.8

Wntepdepenis  cBera. KorepenTHbie
UCTOYHHUKH.  YCJIOBUSL  HAOMIOACHUS
MaKCHMYMOB u MUHUMYMOB B
UHTep(PEPEHIMOHHON KapTHHE OT JBYX
CUH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB

5.3.9

Hudpakmus  cera.  Judpakinmonnas
peméTka. YcnoBue HaOMIOIEHUS TIIaBHBIX
MaKCUMYMOB npu naJICHUM
MOHOXPOMATHYECKOTO CBeTa Ha
TUPPAKIUOHHYIO PEIETKY

5.3.10

5311

5.3.12

BJIEMEHTAHI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

[Tonspuszanusa ceera

TexHuueckue ycTpoilcTBa: OYKH, JyTa,
(doToanmnapar, MPOEKIMOHHBIN ammapar,
MHUKPOCKOTI,  TEJIECKOIN,  BOJIOKOHHAs
OIITHKA, nudpakioHHass — peméTka,
TIOJISIPOU/T

[Ipaktuyeckne  pabotel.  M3mepenue
rokasareJs npenomienus. MccnenoBanue
CBOMCTB  W300pakeHW B  JIMH3aX.
Hab6monenue qucnepcuu ceeta

6.1

['paHnIBI NPUMEHMMOCTH KJIACCUYECKOM
MEXaHUKH. [TocTtynater TEOPUH
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTh
MOZYJII CKOPOCTH CB€Ta B BaKyyMe,
MIPUHLIMIT OTHOCUTENIBHOCTH DMHILITEHA

6.2

OTHOCUTEIBLHOCTD OJTHOBPEMEHHOCTH.
3amMeqjIeHne BpPEMEHHM U COKpalleHUe
JUTHHEI

6.3

DHEprust ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsI3b Macchl C DHEPrHel U HMITYJIHCOM
CBOOOJHOW YaCTULBL. ODHEpPrus IOKOsS

CcBOOOIHOI Y4aCTHULIBI
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KBAHTOBAA ®U31KA

7.1

7.2

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

@®otonbl.  dopmyna [lmanka  cBsA3M
7.1.1 sHepruM (HOTOHA C €r0 YaCTOTOW. DHEprus
Y UMIyJbC POTOHA

OTtkpsiTHE 51 UCCIIEIOBAHNE
7.1.2 ¢doroadpdexra. Ompiter A.I'. Cronerona.
3akonsl pororddexTa

YpaBHeHue DHHIITEHA hilae: ¢
7.1.3 dororddekra.  «KpacHas  rpaHUIa»
dotorddekra

7.1.4 Hasnenue ceera. OnbiTel [1.H. JIeOenena

7.1.5 XHUMHUYECKOE IENCTBUE CBETA

TexHuueckue ycTpoiicTBa: (HOTOICMEHT,
7.1.6 ¢dboTonaTumK, COJIHEYHas Oarapes,
CBETOIUO/T

CTPOEHUME ATOMA

Mopgenb atoma Tomcona. OnbITHI
7.2.1 Pezepdopaa o uccnenoBaHuio CTPOCHUS
atoma. [lmanerapHast Mojielib aToMa

IToctymater  bopa.  U3snyuenne u
norjouieHue (OTOHOB TpPU  TEPEXoie
7.2.2 aToMa C OJIHOTO YPOBHSA DJHEPrud Ha
npyroi.  Buasl  cmektpoB.  Chektp
YPOBHEW SHEPTUH aTOMa BOJAOpOAA

BoaHoBbIe cBoiicTBa yactuil. BoaHBI fAe
793 bpoins. KopnyckynsipHO-BOITHOBOM
o ayanmusM. Jludpakiys 3JIEKTPOHOB Ha

KpHUCTaaax

294 CHOHTaHHOE ¥ BBIHYXIEHHOE U3yUEeHHE.
o VeTpoitcTBO M MIPUHIMI paboTHI Jla3epa

TexHru4ecKue yCTponCcTBa: CIIEKTPAIbHbIN

7.25 aHaJIN3 (CIEKTPOCKOIT), JIa3ep, KBAaHTOBBIN
KOMIIBIOTEP

796 [Ipaktrueckue paboTel. HaGmronenue
o JIMHEWYATOTO CIIEKTpa

7.3

ATOMHOE A1PO

731 Metoapl HaONIONEHHUST W PETHCTPALUU

OJICMCHTAPHBIX YaCTUIL]

OTKpBITHE PATUOAKTUBHOCTH.  OIbBITHI

7.3.2
Pesepdopna mo ompeneneHuro cocrtaBa
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panmnoakTHUBHOTO w3imydeHus. CBolCTBa
anbda-, Oera-, raMmma-u3JIydeHHUs.
BnusiHue pamvoakTHBHOCTH Ha KUBBIC
OpraHu3MbI

7.3.3

OTkpplTHE  TOPOTOHa U HEUTpPOHA.
Hyxnonnas monens siapa ['eitzenOepra —
HBanenko. 3apsa sapa. MaccoBoe 4ucio
siapa. M3oTonsl

7.3.4

Anwda-pacna. DNEeKTPOHHBII "
MO3UTPOHHBIM  Oera-pacnaa. ['amma-
U3JlydeHue. 3aKOH  PaJUOAKTUBHOIO
pacrniaga

7.3.5

7.3.6

OHeprus CBSI3U HYKJIOHOB B  fJIpe.
SAnepusie cunbl. Jledekt Maccel aapa
Snepuble peakuuu. JleneHue U CHHTE3
sanep

7.3.7

Snepusii  peakrop.  TepmosnepHsbii
cuHre3. [IpoGiieMbl M  MEPCHEKTHUBBI
SIEPHOM  DHEPreTHUKU. OKOJOTUYECKUE
aCIEKThI SAEPHOU DHEPIETUKHU

7.3.8

OnemeHTapHble  4acTulibl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAJIbHBIE
B3aUMOJICUCTBUSA

7.3.9

7.3.10

TexHudeckue yCTpOMCTBA:  JO3UMETP,
Kamepa BuiibCcoHa, SAIEpHBIA peakKTop,
aToMHas 6om0a

[Ipaktuueckue pabotel. McciaenoBanue
TPEKOB YaCTULL (mo TOTOBBIM

dhotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3qHoro nHeba. Co3Besnus, spKue
3Bé3}IBI, IJIaHETBI, UX BUAUMOC IBUKCHUC

Conneunas cucrema. IlmaHeTsl 3eMHOM
rpynnbl.  [ImaHeTHI-TUTAaHTBI W UX
CHYTHI/IKI/I, KapJ'H/IKOBBIe IIJIAHCTHI. MaHBIe
Tena COITHEYHON CUCTEMBI

Coname, d¢ortochepa u armocdepa.
ConHeyHasi akTUBHOCTD

8.4

Hcrounuk sneprun CoJiHIa U 3BE3]T

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, pajinycC, TEMIEpaTypa,
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8.6

ux B3aUMOCBSI3b. unarpamma
«CHEKTpaJIbHBIM KJIacC — CBETUMOCTBY.
3BE3pI  TVIABHOM  MOCIIEAOBATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETHUMOCTBY IS
3BE3]1 INIAaBHOM MOCIIEI0BATEILHOCTH

###Par###BHyTpeHHEee CTpOEHHE 3BE3.
CoBpeMeHHbIE MpEACTaBICHUS o
MPOUCXOKIACHUU U HBoionMu ConHia u
3BE3. DTankl )KU3HU 3BE3T

8.7

8.8

Mneunsii I[lyte — nHama [amakTuka.
CnupanbHasgs  cTpykTypa ['anmaktuku,
pacmpezneiieHue 3BE3M, Tra3a W IbUIH.
[lonoxenne wu nBwxenne ConHua B
lamaktuke. Ilmockas wu cdepuueckas
noAcucTemMsl ['anakTuku

Tunel ranakTuk. PagmoranakThku H
KBazaphbl. YEpHBIE ABIPHI B AJIpax rajakKTUK

8.9

Bcenennas. Pacmmpenue Bcenennoil.
3akon Xa06ma. PasOeraHume rajaKTHK.
Bo3pact u paguyc Bcenennoil, teopus
bonpmoro B3peBa. Mogens «ropsuen
Bceenennoi». PennkroBoe usnyuenue

8.10

MacmrabHast  cTpykTypa  BceneHHoil.
Meraranaktuka. Hepeménusie npodiemsl
aCTPOHOMUU
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

[Typeimesa H.C. . ®usnka. 10 knacc. @usuka 11 knacc YaeOHUK a1 00111€00pa3oBaTe b "HBIX
opranuzaruii. M: JIpoda, 2020

METOAUYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA
Mapon A.E. ®usuka [unakruueckue matepuansl 10 knace, 11 xmace M.: JIpoda 2020
PemvkeBuu A.IL. 3amaunnk 10-11M.: [Ipoda 2020

I'ensdrar .M. Pemenne ximroueBbIx 3a1a4 1o (pusuke st npodriibHON mKoisl M.: Mnekca
2019

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://ege.sdamgia.ru/
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