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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOIiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil MporpaMMbl BOCHHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTro
npeamera «®Puszuka» B oOpa3oBaTelbHBIX  OpraHm3amusx Poccuiickoii ~ denepanuu,
peaTn3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Conepxanue TporpaMMbl 1O (pU3HMKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOU KapTWHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuU ux Gu3nkKe Ha 6GA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [IporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusiMm ®I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yiapTaraM OOydYeHHs, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTH peau3alliil MEXIPEIMETHBIX
CBs3el (PU3MKM C E€CTECTBEHHO-HAyYHbIMHU Yy4eOHBIMU IpeaMeTraMu. B Hell ompepenstorcs
OCHOBHBIC 1€ M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IUIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PHU3MKU: JIMYHOCTHBIC, MeETalpeIMEeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIaHUpPYEMbIE Pe3yibTaThl OCBOCHUS Kypca PU3MKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

MpeIMETHBIC PEe3yIbTaThI MO roJIaM O0yUeHUS;

e cozaepxanue yueOHoro npeamera «Pusnka» 1o rojgam o0ydeHusl.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIas B KAUECTBE YUEOHOTO
npeMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAHUN 00 OKpY’KaIOIIEeM MHDE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOLUN [JIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoir reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYECKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, IOJYYEHHsI HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U Jpyrux. M3yueHune Gu3MK BHOCHUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
MPUMEHSITh HayUHBII METO/1 TO3HAHUS TPU BHITIOJHEHUH UMHU YUeOHBIX HCCIIeI0BAaHUM.

B ocHoBy kypca pusuku 11t ypoBHSI CpeiHETo 0011ero 00pa3oBaHUs MOJIO0XKEH Pl UIICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3zieNioB (PU3MKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepuan Kypca GpU3NKH 00beJUHEH BOKPYT
¢buznueckux Teopuil. Benymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEICTaBICHUU O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpenanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UMKM C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN N3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MOCPEACTBOM BBEACHMS 3JIEMEHTOB COAEpKaHMUS,
NOCBALIEHHBIX 3KOJIOTMYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYy>KIeHHs Mpo0IeM palliOHAILHOTO MPUPOAOIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crtep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpPOBHE CpEIHEro oomero oOpa3oBaHHS
SBIISIOTCS (u3MUecKkue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUA O CTPYKTYpe IMOCTPOCHHS

3



busnueckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHHUM U IPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealin3yeTcs MPEexXIe BCETro 3a CUéT
OpraHHu3aIyi IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yuaronuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
7a00paTOPHBIX paboT, KOTOpPhIE B mMporpamMme Mo (usnke oOBEAMHEHBI B OONIUMH CIHCOK
YUEHHUECKUX MPAKTUYECKUX padoT. BriaeneHue B ykazaHHOM IepeyHe J1adOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA YYacCTHHKaMH 00pa3oBaTEeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUS U OCHALeHUs KabuneTa ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOIUMUCS YMEHHSIMH MPOBOAUTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAaHOBKY OIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yaensieTcs PeleHHIO pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL PacYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (PU3MUECKON MOJAEIBIO,
MO3BOJIAIOIINE MPUMEHATh H3YyYEHHbIE 3aKOHBl M 3aKOHOMEPHOCTU KaK W3 OJIHOTO pasjeia
Kypca, TaK U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aesioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXaromiei >XKu3Hu, TpeOyromue BbiOOpa (U3MUEecKOW MOJeNnu s CUTYallud MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBuum ¢ TpeboBanusmu PI'OC COO Kk MaTepuaIbHO-TEXHHYECKOMY
oOecnieueHH0 ydyeOHOro Impoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOmiero o0pa3oBaHMs JIOJDKEH M3ydyaThCs B YCJOBUSAX NMPEIMETHOro KaOuHeTa (DM3MKHU WIN B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunete
(GU3UKU T0JKHO OBITh HEOOXO0IMMOE J1ab0opaTOpHOE 000PYI0BAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyaoBaHue.
JeMoHCTpaliioHHOE  000py/IOBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeYMBaeT IMOCTAHOBKY IEPEUMCIEHHBIX B MpOrpamMMe Io
¢u3MKe KIFOYEBBIX JEMOHCTPALMH ISl MCCIENOBAaHUS HM3Y4YaeMbIX SIBJICHHH M IPOIECCOB,
OSMIOUPUYECKUX U (HYHAAMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHIH.
JlaboparopHoe 00opyAOBaHME ISl YUEHWYECKUX MPAKTUYECKUX PabOT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecreyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUH AHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMHU U3Y4€HUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:
e (opMupoBaHME HHTEpeca M CTPEeMJIEHUS OOYdYalOUIMXCS K HayyHOMY HW3YyYEHHIO
NPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMIPEICTABICHWA O HAyYHOM METOAE TO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4EeHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUH OOBACHATH SIBICHHS C UCIIOJIb30BaHUEM (DU3MUYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

e (QopmupoBaHuE NPEICTABICHUN O pOiH (PU3UKU IJI1 PAa3BUTUS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJOTUH.

Jloctuxenne 3TUX Iiesiell oOecriedrBaeTcsl pelIeHHeM CIEAYIOIUX 3a7ad B Ipoliecce
U3y4eHHS Kypca (pU3UKK Ha YPOBHE CPEIHETr0 O0IIero 00pa30BaHuUs:



e [puOOpeTeHHe CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOUAsi MEXaHUKY, MOJIEKYJISIPHYIO (PH3UKY, HJIEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

e (QopmupoBaHHUE YMEHHIl MPUMEHITh TEOPETHUUYECKHE 3HaHUS M OOBSICHEHUS
buU3MYECKUX SBJICHWA B TPUPOJE U IS TNPUHATHS TPAKTHUYECKUX PEIICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB pEIICHHUS pa3IUYHbIX 3aJa4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIENIBIO, 3aJad, TMOJpPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (u3nyeckon
MOJIEJIH, aJIeKBaTHOM YCIOBUSM 33]1a4H;

e noHUMaHUe (U3NYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHHS HA OKPYKAIOIILYIO CPELy;

e OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHUPOBAHUS M MPOBEACHUS (DU3MUYECKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanud  HHPOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJTYYEHHOI'O Pe3yJIbTaTa;

® CO3/IaHME YCIIOBUH JJISI Pa3BUTHUS YMEHUW MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JESITEIIbHOCTH.

Ha usydenue ¢usuku (0a30BBIi ypOBEHb) Ha ypOBHE CpPEIHEro o0mero odpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
gyaca B HEJICIIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEJb JeJaeT BHIOOp MpOBEACHUs 1a0OpaTOpHBIX padoT u
OTIBITOB C YUYETOM UHIUBUAYaIbHBIX 0COOGHHOCTEH 00yUatOIIUXCS.

COJAEP)KAHUE OBYUYEHMU S

10 KJIACC

Pazgen 1. ®uszuka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. HayuHble MeToabl MO3HaHUSA OKpy»Karomero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue (pusndeckux siBieHUd U mpoieccoB. Hayuneie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPHUH. [ paHUIIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHITUTT COOTBETCTBUSI.
Ponp u mecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydHOH KapTUHBI MHUpa, B
MPAKTUYECKOU JeATETLHOCTH JIFOJICH.
Jlemoncmpayuu
AHanoroBbie U ITU(POBBIE U3IMEPUTEITHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATIYNKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBMKeHHE. OTHOCHTENBHOCTh MEXaHWYECKOro aBmkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpenHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHUE
MaTepUaTbHOW TOYKH, UX MPOEKIIMH HA OCH CHCTeMbl kKoopAuHaT. CloXKeHHE TepeMENICHUN 1
CJI0KEHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBWKEHHE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTU U NMEPEMEIICHUS] MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBobogHOe masieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBosnuHeliHoe ABM)KEHHE. JIBUJKEHHME MaTepUaJbHOM TOUYKM IO OKpPY)KHOCTH C
MOCTOSIHHOM MO MOJYJII0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHHas CKOpocTh. llepwon wu
gactoTa oopanieHus. L{eHTpocTpeMUTenbHOE YyCKOPEHHE.



TexHudeckue yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHUE: CHUIOMETp, JBHKCHHUE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEpEayu.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, WILTHOCTPALU KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpa3zoBanre ABMKEHUI € UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

HamnpaBnenue CKOpoCTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHne HepaBHOMEPHOTO JIBMXKEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  MyTAMH, IPOWIEHHBIMU  TEJIOM  3a
MOCJIE/IOBATEIbHbIE PAaBHbIE IPOMEXKYTKHM BPEMEHM IMPHU PABHOYCKOPEHHOM JBHKEHHUH C
HA4YaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHue qBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

N3ydenue nBuKeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ["anmites. [lepBbiit 3akoH HeroToHa. MIHEpuHanbHbIe CUCTEMBI
OTCYETA.

Macca Tena. Cwma. Ilpunnun cynepnosunmu cuil. Bropoi 3akon HproTona st
MarepuanbHoOi Touku. Tperuii 3akoH Hpl0TOHA [U1s1 MaTepruanbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

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

Tpenune. Bunabl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna TpeHusa. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koadounuent tpenns. Cuna conpoTUBIECHUS
IIPU JIBUKEHHUM TeNa B KUAKOCTU WM rase.

[TocTynaTtensHOE U BpaliaTesibHOE ABM)KEHHE a0COIIOTHO TBEPJIOTO TeNa.

MoMeHT cuiabl OTHOCUTENbHO Ocu BpaileHus. lliedo cunibl. YcnoBuss paBHOBecus
TBEPAOIO TENA.

TexHuuyeckue yCTpPOHCTBA M MPaKTUYECKOE NPUMEHEHHUE: TMOJIIMIHUKY, JIBUKEHHE
VCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiEHME NHEPLMH.

CpaBHEHHE Macc B3aUMOJICUCTBYIOIINX TEJI.

Bropoit 3akon Herorona.

N3mepenue cuil.

CrnoxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AepopMariiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MTaJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcnosus paBHOBeCHs TBEPAOIO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenue nBmxeHUs: OpycKa 1o HaKJIIOHHOM MIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJla, UMEIOIIETO OCh BPACHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

HNmnynbc MatepralibHOM TOYKH (Tea), CUCTEMBbl MaTepUalbHBIX TOYEK. IMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.



Kunerndeckast sHepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
JHEPIUH.

[TorenuunanbHas sueprus. [loreHnnanbHas 3Heprusa ynpyro AeOopMUPOBaHHOM MIPY>KUHBL.
[TorennmanbHas SHEPrus Tena BOIM3U MOBEPXHOCTH 3EMJIH.

[ToreHuuanbHble W HEMOTEHIMAbHbIE CUJIbl. CBsI3b paOOTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKOW SHEPIruU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEp, NPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOTEHUIMATBHON YHEPTHH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydyenue aOCOMIOTHO HEYINPYroro yjaapa C MOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOTHl CUJIbI C W3MEHEHHEM MEXaHMYeCKOW SHEpruu Teja Ha
IIpUMEpE PacTSKEHHs] PE3UHOBOT'O JKI'yTa.

Paznen 3. Mosekyasipaast pu3uka 1 TepMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOI MeopUuU

OcHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KHHETUYECKONH TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
BbpoynoBckoe nBmwxkenue. Quddys3us. Xapaktep IBIKEHHS € B3aUMOJEHCTBUS YACTHIL
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBONCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca m pazmepbl moiiekyn. KommuecTBo BemiecTsa.
[TocrositHHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens upeansHoro rasa. OCHOBHOE ypaBHEHUE MOJEKYJISAPHO-KUHETHUECKON TEOpHH
ujeanpHOro rasa. AOCONIOTHasg TemrepaTypa Kak Mepa CpeJHell KHUHETHYeCKOH SHepruu
TEIJIOBOTO JBM>KeHMs vactull rasza. Illkana Ttemneparyp KensBuHa. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3omporiecchl B UcaIbHOM Tas3e ¢
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHne U30MpoLECcCoB: U30TepMa,
n30x0pa, uzobapa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOUIME JUCKPETHOE CTPOECHUE BelIeCcTBa, (oTorpaguu MOJIEKYI
OPraHUYEeCKUX COECTUHECHUM.

OnbITh! 0 AU(PY3UN KUAKOCTEN U Ta30B.

Mopenb GpOyHOBCKOTO IBUYKEHUS.

Mogens onbita IITepHa.

OnbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOTO B3aUMOACHCTBHSL.

Mogenb, UITIOCTpUpYIOLLAs IPUPOJTY NABJICHUS ra3a Ha CTEHKHU COCy/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPaBHEHHE COCTOSHUS UACAbHOTO raza, U30MpPOIECChI.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

Onpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUN 00bEMa
KOMHATBHI, IaBJICHUS U TEMIIEPaTypbl BO3/IyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKY TApaMeTpaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cuctemMa. BHYTpeHHsSI 3HEprusi TEPMOJWHAMHYECKOW CHUCTEMBI U
cnocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padoTta. BHyTpeHHss SHEprHsl OAHOATOMHOTO
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UJeaNbHOro ra3a. Buasl Tennonepenayn: TEIONPOBOIHOCTh, KOHBEKIUS, U3ITyUYEeHHE. Y IenbHas
TEII0EMKOCTB BellecTBa. Kon4yecTBo TEMIOTH! IPU TEIIONEPEAUE.

[TonsitTue o0 anuabatHom mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHnenue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHamuku. HeoOpaTuMocTs npoieccoB B MpUpo/IE.

Tennobie MammHbl. [IpuHIMIBL KefcTBHS TEOBBIX MamuH. [Ipeobpa3zoBanus sHEprun B
TeIJIOBBIX MammmuHaxX. KoaddunueHT monesnoro nerctBus TerioBo Mamuubl. [{ukn Kapho u
ero Ko3((UIMEHT MOJE3HOTO IeHCTBHS. JKOIOTHIYECKHE POOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: JBUIaTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTPEHHEH SHEpruu Tejla MpU COBEPLICHUH DPAOOTHI: BBUIET NMPOOKH M3
OYTBUIKM TOJ JCHCTBHEM C)KAaToro BO3AyXa, HarpeBaHue >Qupa B JIATYHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpAIINSA).

H3meHeHne BHYyTpEeHHEH sHepruu (TemrepaTypsl) Tela Mpu Teruionepeaaye.

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

Monenu mapoBoii TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

N3mepenne yienbHOU TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpa3oBanne u KoHjeHcanus. Mcmapenne u  kuneHue. AOCONIOTHasS U
OTHOCHUTEJIbHAs BIaXKHOCTb BO3/yXa. HachblmeHHblil nmap. Y aenbHas TemioTa napoodpa3oBaHusl.
3aBUCUMOCTh TEMIIEPATYpPbl KUTICHUS OT AaBJICHUS.

Tépnoe Teno. Kpucranmuyeckue u amopdHbie Teaa. AHU30TPOINHUS CBOMCTB KPUCTAJIIIOB.

Kunkue xpuctamibl. CoBpeMeHHble MaTepuainbl. [lnaBieHue u kpuctajMzanus. Y jaenabHas
TeruioTa miasiaeHus. Cyonumanusi.

VYpaBHeHHEe TEIMI0BOTrO OanaHca.

TexHUYEeCKUEe YCTpPOWCTBA W TPAKTUYECKOE NPHUMEHEHHE: THUTPOMETP M TICHXPOMETD,
KaJOpUMETpP, TEXHOJOTHUU TIOJYYCHHUS COBPEMEHHBIX MaTepuaioB, B TOM  4YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX ITAPOB.

Kunenve npu mOHM>KEHHOM JIaBJICHHUH.

CnocoOb1 U3MEpEeHUs BIAKHOCTH.

Habmronenre HarpeBaHus U MIIABJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenre OTHOCUTENHHON BIIAYKHOCTH BO3/TyXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. dnexmpocmamuka

OneKkTpuzanusi Tell. OJEKTpUYecKUid 3apsna. JIBa Buga dSIEKTpUUECKHX —3apsiIoB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopneiicteue 3apspoB.  3akoH  Kynona. TodeuHelii  3neKTpUYeCKHME  3apsia.
Onektpuueckoe mone. Hanpsok€HHocTh anexkrpuueckoro mnosst. [IpuHmun cyneprno3unuu
ANEKTPUYECKUX MOJIeH. JINHUKM HANPS)KEHHOCTHU IEKTPUUECKOTO MOJIA.

PaGora cunm osnekrpoctatmdeckoro mois. [lorennuman. Pa3HOCTh  MOTEHIIHMATIOB.
[IpoBOIHUKY U AUDIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. JluaiekTpuueckasi IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHAEHCaTopa. DHEPrus
3apsKEHHOT0 KOHJIEHCATOpA.



TexHu4eckue yCTpoMCTBA M IMPAKTHYECKOE NPUMEHEHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHUE D3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
arnmapar, CTpyMHbIA PUHTED.

Jlemoncmpayuu

VY CeTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

BzaumopeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3apsKEHHBIX TEL.

[TpOoBOAHMKH B 3JIEKTPOCTATUYECKOM HIOJIE.

DJIeKTpOCTaTUYECKas 3alIMTA.

JIN3IIeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PacCTOSHUSA MEX1Yy HUMH U JU3JIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHHUS JIEKTPUUECKOr0 TOKa. VICTOYHMKH TOKa.
Cwuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapaieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenma. MOMHOCTD 3JEKTPUYECKOTO TOKa.

DIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIIEHHE UCTOUYHMKA TOKA. 3akOoH Oma Jist
MOJIHOM (3aMKHYTOMN) AsieKTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIEKTPOHHAs MPOBOJAUMOCTb TBEPJBIX METAJUIOB. 3aBUCUMOCTh COIPOTUBIICHHS] METAIIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TpPUMECHas MPOBOAUMOCTh MOJYIPOBOJIHUKOB.
CgoiicTBa p—n-nepexoaa. [lonynpoBoHHUKOBbBIE TPHOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpAax U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

DnexkTpruueckuil Tok B ra3ax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITma3ma.

TexHuuyeckue yCTpoilcTBa W MNpPaKTUYECKOE NPHUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPUOOPHI, DSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP COMPOTHUBJICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI M (OTOPE3UCTOPHI,
MOJIYIIPOBOJIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCHMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, TUTOMIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMeniaHHOe COeTUHEHNE MPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IAeKTpOABMXKYIIEH cuibl. KopoTkoe 3amMblkaHHE TalbBaHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

HckpoBoit pa3psig ¥ IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yueHne cMemaHHOTO COEIMHEHMS PE3UCTOPOB.



W3mepeHne ANEKTpOABIKYIIEH CHJIBI MCTOYHMKA TOKa M €ro  BHYTPEHHEro
CONPOTHUBIICHUS.

Habmroienue snektpomnusa.

Me:xnpeameTHblie CBA3U

Uzyuenne kypca ¢usuku 0azoBoro ypoBHa B 10 kjacce ocyliecTBIsieTCs € Y4ETOM
COJICPIKATENBHBIX MEKIPEIMETHBIX CBS3€ C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Meosicnpeomemnuvle nonsimusi, CBA3aHHbIE C WM3YYEHHMEM METOJOB HAyYHOIO IO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHEe CUCTEMbl YpaBHEHHH, JuHeWHas QyHKIMs, mnapadona,
runepOoa, ux rpaduKu ¥ CBOWCTBA, TPUTOHOMETpHUUYECKUE (DYHKIIMU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIHWH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KUBOU mpupoae, muddys3us, ocMoc, TeII000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEAaun, TEIJIOBOE PABHOBECHE), FJIEKTPUUCCKUE SIBJICHUS B
>KUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, TEIUIOBbIe CBOWCTBA TBEPIBIX TeN, XUAKOCTEH W Ta30B, JSJIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, SJIEKTPOJIMTUYECKAS TUCCOLUAIINS, TaJIbBAHUKA.

l'eocpaghus: BNaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusn: nmpeoOpa3oBaHue ABMKEHUI C UCIIONIB30BaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, MOJUIMIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUsS HMMITYJIbCa B TEXHUKE (pakera,
BOJOMET W Jpyrue), JBHUTaTelb BHYTPEHHEro CropaHusi, TmapoBas TypOWHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHN TOJYYEHHs] COBPEMEHHBIX MAaTEpUaJIOB, B TOM YHCIIE
HAaHOMAaTepHalioB, ¥  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEpP, dJIEKTPOHArpeBaTeNbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TATbBAHUKA.
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Paznen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrosiHHbIe MarHuThl. B3amMoAelCTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop maruuTHOM MHAYKUMU. [IpyHIMI Cynieprio3uMy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOU
uHayKiuy. KapTtrHa muHui MarHUTHOM WHTYKIIUU TIOJISI TTIOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1osie TpOBOAHUKA C TOKOM. KapThHa NWHMA MHAYKIIMM MarHUTHOTO MO
JUTMHHOTO TIPSIMOTO TMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoaenicTBre NpoOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOTyJib U HallpaBJICHUE.

Cuna JlopeHua, e€ MoAyJlb W HampaBieHue. J[BUKEHUE 3apsHKEHHOM 4YacTUIbI B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6orta cumsr JlopeHiia.

SIBneHue HNEeKTPOMArHUTHOM WHAYKIUU. [lOTOK BekTOpa MAarHUTHOM WHJIYKIHH.
DIIEKTPOABMKYIIAs CUJIa UHAYKIMU. 3aKOH JIEKTPOMAarHMTHON MHAYKIMU Dapazes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABUKYILAS CUJA WHIAYKUMHA B MPOBOJHHKE,
JBHKYIIEMCS IOCTYIIATEIbHO B OJTHOPOJITHOM MarHMTHOM IIOJI€.

IIpaBumno Jlenna.

NHIyKTUBHOCTD. SIBI€HNE CAMOMHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOUHYKIUU.

DHeprusi MarHuTHOTO TOJIsl KATYLIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.
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TexHuueckue yCTpOWCTBAa W MPAKTUYECKOEC MPUMEHEHHE: TOCTOSIHHBIE MAarHuThl,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTENIN 3JI€MEHTAPHBIX YaCTHUII, MHTYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIuHUY MHIYKIUKA MarHUTHOTO TOJIS.

B3anmoaeiicTBre n1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

HevictBue cuiibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMArHUTHOW HHAYKIWH.

IIpaBuiio Jlenua.

3aBUCUMOCTD DJICKTPOIBUKYIIECH CUIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
IMOTOKa.

SIBnenre caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenre MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Ko1e0anus

Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmonuueckue
koneOanus. Ilepuon, dacrora, ammiautyna u  (asa kosnebanuil. IlpyXMHHBIH MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHME TapMOHHUYeCKuX KoneOanuil. [IpeBpaiieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSX.

Konebartenbubiit kKoHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJNEOAHUS B HICATHHOM
KOJeOaTeIbHOM KOHTYpe. AHAJOTUA MEXIYy MEXaHWYECKUMH U  DJIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS SHEPTUU B UACATLHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYX IeHHbIE MEXaHUYECKHE KoJeOaHus.
Pe3onanc. Beinykx/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHusI.

[lepemennbiit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYTHOE U JIEHCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U HATIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada W MOTPEOIEHUE DIEKTPUUECKON SHEPTHUU.
DKOJIOTUYECKHUE PHUCKH TIPH TPOU3BOACTBE JJIEKTpOdHEpruu. KynpTypa HCHOIB30BaHUS
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHu4ecKkue YCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, IMHUHU 3JEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHON CUCTEMBI (IPYKUHHBIA UM MaTeMaTHUECKUN
MasITHHK).

Habmronenue 3atyxaromux KoleOaHui.

HccnenoBanmne CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.

Habmronenue pe3onanca.

CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpamMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc npu mocnegoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKU MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TUHUU 3AEKTPOIEepEaauH.
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Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU Tpy3a Ha HUTHU OT JJIMHBI HUTU U
Macchl Ipy3a.

HccnenoBaHue IEpEMEHHOIO TOKa B LENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJCHCATOPa, KaTyIIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUMHbIE 60IHbL

MexaHnyeckue BOJIHBI, yCI0BHs pactpoctpanenus. [lepuon. CkopocTs pacpoCTpaHeHus
U JuHa BoJHBL. [lomepeuHble W MpOAONbHBIE BOJMHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TemMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4EHUs JJICKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BosiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)KCHHE, IpeJioMJIeHUe, moysipu3anus, audpakuus, uHrepdepenuus. CKoOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIeKTPOMAarHUTHBIX BOJIH. [IpyMeHEHHE 31EKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHUIMIIBI pagUOCBS3U U TeIeBUACHUA. Pagronokanmys.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKaIOLIeH cpeibl.

TexHnyeckue ycCTpoiiCTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIC HHCTPYMEHTHI,
yJIbTPa3ByKOBasi JUArHOCTUKa B TEXHUKE W MEAMIMHE, pajlap, paguoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue 1 paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromieecs Teno Kak HCTOUYHUK 3BYKa.

HaGnronenue oTpaxkeHus 1 MpeoMIeHU MEXaHUUECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakiud MEXaHUUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmronenne cBsi3M I'pOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOHM W YacTOTOM
KoJIeOaHU .

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TPEIOMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacIpOCTpaHEHUE CBETA B OHOPOIHON Cperie.
JIyd cBeta. ToUeUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUl B IIIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKOHBI MpeIOMJICHHs cBeTa. AOCONIOTHBIA IOKa3aTellb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yroa MONHOrO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceeta. CroxxkHbli cocTaB 6enoro cera. L{ser.

Cobuparomue M pacceuBaroimue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
onTHYeCcKas cuiia TOHKOM JMH3bL. [locTpoeHne n3obpaxeHuii B coOMparommx U paccenBaromInX
nuH3ax. @opMyiia TOHKOW JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHbIE HMCTOYHHKH. Y CIOBUS
HaOJI0IEHUS MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHOM KapTUHE OT JIByX CHH(a3HBIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpakmuss  cBera. Judpakmumonnas pemérka. YcinoBue HaOMIOIEHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonsipuzanus ceera.
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TexHuueckue ycTpoiicTBa M NpaKTHYECKOE MPUMEHEHHE: OYKH, JIyna, (oToanmnapar,
NPOCKIIMOHHBIN anmapar, MHKpPOCKON, TEJIEeCKOI, BOJIOKOHHAS OITHKA, JU(PpPaKIHOHHAS
pewéTka, NoJsIpouI.

Jlemoncmpayuu

[TpsMonuHeiHOe pacnpoCTpaHEHUe, OTpa)KeHHWe U IpejaoMiieHue cBeTta. OnThuueckue
puOOpHI.

[TonHoe BHyTpeHHee oTpakeHue. Mozienb CBETOBOA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mozenu MUKpOCKOIIa, TEJIECKOIA.

Habmonenue natepdepeHnm cBera.

Hab6nronenue nqudpakuuu cBera.

Hab6nronenue qucnepcuu certa.

[Tony4yeHue ciekTpa ¢ HOMOIIBIO IPU3MBI.

[Tosrydyenue ciekTpa ¢ HOMOIIBIO TU(PPAKINOHHON PELIETKY.

HaOnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3mepenue nokasatesis NpeIoMIICHUS CTEKIa.

HccnenoBanue cBONCTB U300pakKeHU B JIMH3aX.

HaOnronenue nucrnepcuu cBeTa.

Pa3jnen 6. OcHOBBI crIeUAIBHONH TEOPUHM OTHOCUTEIBLHOCTH
['paHuLbl IPUMEHMMOCTH KIIACCHMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBeTa B BakKyyme, MPUHIUI
OTHOCHUTEJIbHOCTH DUHINTEIHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYJILCOM PEISITUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nea 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOGOU ONMUKU

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

OtkpbiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbBI
dotoaddekra. YpaBuenue DitHmreitHa s hoTodpdekra. «KpacHas rpanuia» Gororddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue ycCTpOHCTBA M TpPaKTHUECKOE NpUMEHEHHue: (poTorneMeHT, (OTOJATUHK,
CoJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT0od(heKT Ha YCTaHOBKE C IMHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoTtorddexra.

CBeToauoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -uactuul. IlmanerapHas
Mozenb atoMa. [loctymatel bopa. M3nmyuenue u mornomenrue GOTOHOB MPHU MEPEXojie aToma ¢
OJIHOTO ypOBHS B3HEpPruM Ha JApyroil. Buasl cnekTpoB. CHekTp YpOBHEW 3HEpPIHUM aroma
BOZIOPOJA.

Bonnosble cBolicTBa yactuul. Bonnsl e bpoiinsa. KopnyckynspHO-BOJIHOBOM Tyanu3M.

CnoHTaHHOE U BBIHYKJIEHHOE U3IIyYEHUE.
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TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEKTpaJbHBIA aHalu3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHeHyaThIX CIIEKTPOB U3ITYUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
Hab6nronenue TMHEHYaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCIEpUMEHTBI,  JIOKa3bIBAIOIIUE  CJIOXHOCTb  CTPOCHHsS  sjpa. OtkpeiTHE
panunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paJioakTUBHOTO H3ITyUeHHS.
CgoiictBa anb(a-, 6era-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBbIE OPraHU3MBI.
OtkpeiTue npoToHa W HeiTtpoHa. HyknonHas monens siipa [eiizenOepra—lBaHeHKko.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbga-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIM OeTta-pacnaa. ['amma-uzinydeHue. 3aKoH
pazvoaKTUBHOIO pacnaja.
DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.
SAnepHele peakuuu. [leneHne u cuHTE3 A1€p.
SAnepupiii peakrop. TepmosiaepHblii cuHTe3. [IpoGneMbl M NEpCHEKTUBBI  SAIEPHOM
JHEPreTUKU. JKOJIOIMYECKUE aCIEKThI IAEPHON SHEPTETUKH.
OnemeHTapHble YacTUllbl. OTKPBITHE [TO3UTPOHA.
Metobl HaOIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YAaCTHII.
@®yHIaMeHTalIbHbIE B3aUMOIeHCTBUS. EMUHCTBO (pru3nueckoil KapTHHBI MUpA.
TexHnyeckue ycTpoNCTBa M NPAKTHUECKOE NMPUMEHEHHE: TO3UMETpP, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.
Llemoncmpayuu
CuéTurK MOHU3HPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHOMUHU. [IpukiagHOoe W MHUPOBO33PEHUECKOE 3HAYCHHUE
aCTPOHOMMUHU.

Bun 3Bé3mH0r0 HeOa. Co3Be3aus, ipkue 3BE3/IbI, IUNIAHETHI, UX BUIUMOE JBHUKEHUE.

ConHe4yHas cucTeMa.

Counnne. ConHeuHas akTUBHOCTh. Mcrounuk sHeprum CosiHIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEpPUCTHKU. JlHarpamma «CHEKTpaJIbHBIM KJIACC — CBETUMOCTBY». 3BE3MbI
TJIaBHOW TOCJIEIOBAaTCIBHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTB» Ui 3BE3J TJIaBHOM
MOCJIeIOBAaTEeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXO0XKICHUU U 3BOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u nerxenne Connua B ['anaktuke. Tumnsl
rajakTuk. PagmoramakTuku u kBazapbl. YEpHbBIE OBIPHI B SAPAX TaTaKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Pazberanuwe ramaktuk. Teopus
Bosbiioro B3peiBa. PennkToBO€ H3mydYeHUE.

MacmtaOHas cTpykrypa Beenennoit. Metaranaktuka.
Hepeménnbie npo0ieMbl aCTPOHOMHH.
Yuenuueckue nabnrooenus
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Habmoienust HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IUs
CeBepHOro nojaymapus u spKue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, mianer, Maeunoro Ilytu.

O6o0maroiee NOBTOpPeHUE

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pOjdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM HAay4HOW KapTHHE MHpA, pOJb (HU3MUECKOW Teopur B (HOPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3HUUECKON KapTHUHBI MUpa B O0LIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kkiacce oCyliecTBIs€TCS € Y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBSA3€M C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBA3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO MO3HAHUS:
sBIICHUE, Hay4YHbId (pakT, rumore3a, Qu3uUeckas BEIMYWHA, 3aKOH, TCOPHs, HAOIIOICHHE,
SKCHEPUMEHT, MOJAECINPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: peunieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpHUECKUE (DYHKIMH: CHUHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPhl U HUX
MPOSKIIMA HAa OCH KOOPJHMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOIHBIC AJIEMEHTAPHBIX (DYHKIIWH,
MPU3HAKU TI0I00US TPEYTOILHUKOB, OMPE/IeNIeHUE TUIOIMIAIU TIIOCKUX (puryp u oobéma Te.

buonoeus: snexTpuyeckue SBICHUS B KUBOM MpUpone, KoieOaTenbHbIE IBUKECHUS B
JKUBOM TIPUPOJE, ONTHUYECKUE SIBJICHHWS B JKUBOU IPUPOAE, NCHUCTBUE paJHUALMU HA >KUBBIE
OPTraHU3MBI.

Xumusa: CTpOGHME aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeN,
MEXaHU3MbI 00pa30BaHMs KPUCTAJUTMUECKOU PEIIETKH, CIIEKTPAIbHbIN aHaIN3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3€MITH, 3aJIeKH MAarHUTHBIX Py, (oTochEMKA 3eMHOI
MMOBEPXHOCTH, MPEJICKA3aHUE 3eMIIETPSICEHUI.

Texnonocus: TAHUM DIIEKTPOIIEpeIad, TE€HEPATOP MEPEMEHHOIO TOKA, AJIEKTPOIABUTATEb,
WHIYKIMOHHAsL TIeYb, pajap, paJuoONpUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COTHEYHAsI OaTapes.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITIO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne ydeOHoro mpeamera «®du3nka» Ha ypoOBHE CpeaHEro oO0mero oOpa3oBaHM
(6a30BBIf  ypOBEHB) JIOIDKHO  OOECMEYHTh  JOCTHKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
MCTAIIPEAMETHBIX U IMTPEAMETHBIX 06p330BaTeHBHBIX PE3YIbTATOB.

JJUYHOCTHBIE PE3YJIBTATHI

HH‘IHOCTHBIC pGSYJ'H)TaTI)I OCBOCHUS yqe6Horo npe)IMeTa ((CDI/I3I/IKa>> JTOJIDKHBI OTpa)KaTI)
TOTOBHOCTh M CIOCOOHOCTH OOYyYaroIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
nosnuneﬁ JIMYHOCTH, CHCTeMOfI HOCHHOCTHBIX OpHeHTaHHﬁ, ITIO3UTUBHBIX BHYTpeHHI/IX
yOKICHHUI, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
pacIIMpeHne >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCE pPean3allid OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCHHTaTeHLHOﬁ ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

Cc()OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOT0 00IIECTBA;
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MPUHIATHE TPAJUIMOHHBIX OO0IIEYEIOBEYECKMX T'YMAaHUCTHUECKUX M JEMOKpPATHUYECKHX
IICHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B HHTEpEcax TIpakJaHCKOro oOlIecTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3aliu;

YMEHUE B3aUMOJEHCTBOBATh C COLUMAIBHBIMM HHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIUSMU ¥ HA3HAUYCHUEM;

TFOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKON I'paxT1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSIM POCCUMCKUX
y4€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTONYNBOTO Oy IyIIEero;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILETO
buznyeckoil HayKe;

5) Tpya0BOro BOCIUTAHMS:

UHTEpEC K pa3iuuHbiM chepam npodecCHOHATBHOW JesITeNbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMCHHE COBEpPIIATh OCO3HAHHBIM BBIOOp OymymIei
npodeccuu 1 peann3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CITIOCOOHOCTH K OOpa30BaHUIO M caMOOOpa30BaHUIO B 00JACTH (PU3UKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K010rNYecKOro BOCIIMTAHMUSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpBl, OCO3HAHHME TJIOOANBFHOTO XapakTepa
HKOJIOTMYECKUX MPOOIeM;

IJJAHUPOBAHUE U OCYLIECTBJICHUE JICUCTBUI B OKPYKAIOIIEH cpele Ha OCHOBE 3HAHUS
LeJIel YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

paclIMpeHHe OMbITa JEATEIbHOCTH HSKOJIOTMUECKOW HANpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PHU3HKe;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuUTUs HU3HUECKOIN HAYKU;

OCO3HaHHE IIEHHOCTH HAyYHOH N1eATeIbHOCTH, TOTOBHOCTh B IPOLECCe U3YUYEHUS (PU3UKU
OCYILECTBIISITh MPOEKTHYIO U UCCIEI0BATENbCKYIO AESITEIIbHOCTh UH/IMBUIYAIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eHCTBUS
ba3oBble Jornueckune geicTBUS:
CaMOCTOSITENIbHO (POPMYTHpPOBaTh M aKTyallM3MpPOBATh MpOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPENIENATh eI JACSITeIIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX TIOCTUKEHUS;
BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DHU3NUECKUX SBIICHUSX;
pa3pabaThiBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
1 HEMaTepHATbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OIICHUBATh PUCKH MOCIICICTBHUI IS TCIHHOCTH;
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KOOPJAMHHUPOBATh M BBIIOJIHATH pabOTy B YCJIOBUAX peajlbHOro, BUPTYaJIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBble uccienoBarebckue 1eiCTBUS:

BJIQ/IETh HAYYHOW TEPMMHOJIOTHEH, KIIOYEBBIMU MOHSTUAMHU W MeToAamMH (pu3mdeckoin
HaAyKU;

BJIQ/IETh HaBbIKAMHU Y4EOHO-HCCIIEIOBATEIbCKOM M MPOEKTHON AESITETbHOCTH B 00JacTu
¢u3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METO/OB pPEIICHHs 33134
buznyecKoro cogepxKaHus, MIPUMEHEHHUIO Pa3IMYHBIX METO/I0B TIO3HAHMS,

BJIAJIETh BHUJAMU JIEATEIBHOCTH IO IMOJIYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIpETALHH,
npeoOpa3oBaHMI0 M NPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTyallUiX, B TOM YHCIE MPHU
CO3/IJaHUHU Y4E€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH MPUYMHHO-CICACTBEHHBIE CBSI3M U aKTyallM3UpOBaTh 3aJady, BbBIABUTaTh
runore3y e€ peuieHusl, HaxOAuThb AapryMEHThl IS J0Ka3aTelbCTBA CBOMX YTBEPKACHUM,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh IIOJYYEHHbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIC 3a7add B 0OPa30BATEIBLHOW JEATEIHHOCTH, B
TOM YHUCJIE TIPU U3YyUYEHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTUUECKYIO 00IaCTh KUZHEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]auH, T0IyCKaIOIINE albTepPHATUBHBIEC PEILICHUSI.

Padora ¢ nnopmanmeii:

BIIJICTh HABBIKAMU TMOJyYeHUs] WHPOpManuu (GU3HUECKOTO COACPIKAHUS U3 UCTOUHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIIBHO OCYHIECTBJIATh IIOMCK, AaHAJW3, CUCTEMATHU3aLUI0 U
WHTEPIPETAIHIO HHOOPMAITUU PA3IMYHBIX BUIOB U (POPM MIPEACTABICHHUS;

OIICHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

WCIIOJIB30BaTh CpPENCTBA HWH(OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHUH B
pEIIeHUHd KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIIOJIEHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, IPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MMacCHOCTH;

co3laBaTh TEKCThl (DU3WYECKOTO COAEpX aHUs B pa3M4YHBIX QopMmaTax ¢ Y4YETOM
Ha3HayeHus WHGOpPMAlUM ¥ [ENEeBOM ayIAUTOPHH, BBIOMpas ONTHUMANbHYIO (opmy
MPEJICTaBICHUS U BU3YyaIU3aIiH.

KoMmyHnKkaTHBHBIE YHHBepCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATh OOIIEHNE HAa YpOoKaX (PH3UKHM M BO BHEYPOUHOH JCSATEIHHOCTH;

pacmo3HaBaTh MPEANOCHITKYA KOHMIUKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIH30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOTHI;

BBIOMpPATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUN ¢ y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaXKIOr0 YjeHAa KOJIJICKTHBA;

HpI/IHI/IMaTI: eiaun COBMCCTHOﬁ ACATCIIbHOCTH, OpFaHI/I3OBBIBaTI> nu KOOpI[I/IHI/IpOBaTB
JIEUCTBUS 10 €€ JOCTUKEHMIO: COCTAaBJATH IUIAaH JCHCTBUH, paCIpPENeaTh POIU C y4ETOM
MHEHHUI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YYaCTHHKA KOMAHJbI B OOIIMIA pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;
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IpeajiaraTh HOBBIE IPOEKTHI, OLIEHMBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILLIECTBIISATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3NIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPYECTBO M BOOOpAKECHHE, OBITH MHUIIHATHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiicTBUSI
Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JEATEIBHOCTh B 00OJacTu (Gpu3uKu U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSTENIbHO COCTABJIATh IUIAH PELICHMs] PAacUETHBIX M KavyeCTBEHHBIX 3aj]ad, IJIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANIOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYAIIUSIM;

pacuupsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTCHUN;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pELICHHUE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO OJPYAULIUA B 00MacTH (U3UKH,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/VIEKT:

JlaBaTh OIICHKY HOBBIM CUTYyaIlMsIM, BHOCHUTb KOPPEKTHBBI B JI€ATE€IHLHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BIIAJICTh HAaBBIKAMHU MO3HABATEIILHON PEe(IIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBUI
Y MBICIIUTENIbHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUN;

WCIIOJIH30BATh MPUEMBI pedIIEKCHH JIJIsl OIIEHKU CUTYyaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OILIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX MPU aHATN3€ PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH Ce0sl, MOHNUMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX MPU aHATN3€ PE3YIbTATOB JIESITEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nporniecce nocTrkeHMs IMUHOCTHBIX PE3YIHTATOB OCBOCHUSI IIPOTPAMMBI 110 (GPU3UKE IS
YPOBHSI CpeAHero oOIiero oopa3oBaHus y OOyYaIOIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEoIaralomuii copMupoBaHHOCTD:

CaMOCO3HaHUsI, BKIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIMPAaBJICHUS PA3BUTHSI COOCTBEHHOM YMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUe MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHWE, CIOCOOHOCTh aJIalTHPOBATHCA K HAMOIMOHAIBLHBIM
M3MEHEHUSIM U TPOSBISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHHE K JOCTWIKEHUIO IEIH U YCIEXYy,
ONTUMHU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SOMITATUH, BKJIFOYAIONIEH CHOCOOHOCTh TOHMMATh SMOIMOHAIBLHOE COCTOSHUE APYTHX,
YYUTHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKHUBAHUIO;

COITMATPHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BHICTPAWBATh OTHOIIEHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, TIPOSIBIISATE UHTEPEC U pa3periaTh KOHQIUKTHL.

NPEJMETHBIE PE3YJIbTATHI
K konmy oOyuenust B 10 Kkiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHHI:
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JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (GU3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAPTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBIBaTh TPAHMIBI TMPUMEHEHUS HU3YUYEHHBIX (U3MUECKUX MOJeNel: MaTephalibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TEJIO, UACANbHBIM ra3, MOJENH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBINA IEKTPUYECKUHN 3apsi]l IPU pELICHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (U3MYECKHE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE W PABHOYCKOPEHHOE MPSMOJIMHEHHOE MIBIKEHHE, CBOOOJHOE WaJeHUe Tel,
JBIDKEHUE 110 OKPYXKHOCTH, WHEepUus, B3auMojelcTBue Tes, auddysus, OpoyHOBCKOe
JBUKEHHUE, CTPOCHHUE XUAKOCTEH M TBEPABIX Tel, U3MEHEHUE 00bEMa TeJl MpU HarpeBaHUU
(oxJaKaeHnn), TEIJIOBOE paBHOBECHUE, UCIIApEHUe, KOHACH AN, TUIaBJIeHNUe, KpUCTAJUIU3aLus,
KHUIICHUE, BIAXKHOCTh BO3/yXa, IOBBILICHUE JABJICHUS Ia3a IIPU €r0 HAarpEBAHUM B 3aKPBITOM
coCyZe, CBA3b MEKIY IapaMeTpaMH COCTOSIHMsI raza B HM30IpOLEccax, 3JIEKTpU3alus Tell,
B3aUMOJICVCTBUE 3apsI0B;

OIUCBHIBATh MEXAHUYECKOE JBUIKECHUE, MCIIOJIb3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
IIyTh, IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CWJIa, UMITYJbC Tela, KMHETHYeCKas
SHeprus, NOTEHLMAaJIbHAas SHEprusi, MeXaHudyeckas paboTa, MeXaHHYecKas MOIIHOCTb; MHpHU
ONMCAaHWM TPABWIBHO TPAKTOBAaTh (U3MYECKUN CMBICH HCIIOJIB3YEMbIX BEJIHYWH, HX
0003HaueHMsI U €JUHULIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIIME JAaHHYO (PU3HUECKYIO BEIUYUHY
C IpYIr'UMHU BEJIMYHNHAMU,

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SBIICHUSA, HCIOJB3YS
¢usnyeckue BEIMYMHBI: JaBJIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KHUHETHYeCKas DSHEprus
XaO0THUYECKOI0 JBUXKCHUS MOJIEKYJI, CPEAHEKBAApaTU4YHAasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThl, BHYTPEHHSISI AHEprusi, pabora rasza, Kod(pUIMEHT IMOJIE3HOro JEHCTBUS TEIJIOBOTIO
JIBUTATENISA; IPU ONHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIOIb3yEeMbIX BEIUYHH,
uX O0O0O3HAYeHWS M EIUHMIBI, HAXOIUTh (POPMYJIbl, CBSA3BIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTMMH BEITUUYHHAM;

ONMUCHIBATh M3YyYECHHBIC JJIEKTPUUYECKHE CBOWCTBA BEIIECTBA M DJIEKTPUUYECKHUE SIBIICHMS
(TIporecchl), UCTONb3ysl (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, 3JIEKTpUYECKoe IOJIe,
HaIpsDKEHHOCTh  IOJIS, IOTEHLHAJ, pa3HOCTh IOTEHIHUAIOB; IIpU ONHMCAHUM IPABHIBHO
TPaKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIWYMH, UX OO0O3HAueHWs W E€AMHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIUUNHY C JPYTUMU BETUYUHAMU;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCIONB3Yys (pU3MUecKhe 3aKOHBI U
INPUHUMUIBL: 3aKOH BcemupHoro taroteHus, I, II u III 3axonsl HeroTOHA, 3aKOH coXpaHeHUs
MEXAHWYECKOM SHEPIUH, 3aKOH COXPAHEHMs UMITyJIbCa, IPUHIUI CYNEPIIO3ULIUN CUJI, IIPUHIUI
paBHOIIPaBUs MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KHHETHYECKYIO TEOPUIO CTPOCHHUS
BEILECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETHUYECKOW DJHEPIMM TEILIOBOTO JABUKCHUS
MOJIEKYJI C aOCOJIIOTHOM TemmepaTypoil, MepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pas3nyaTh yciaoBUsA UX O€30IaCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HM,

BBINOJIHATh SKCIEPUMEHTHI IO HCCIICAOBAHHIO (DPU3MUYECKUX SBJIECHUH U IPOLIECCOB C
UCIONBb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEPEHUH, @pu 3TOM  (QOPMYIHPOBAThH
npoOiieMy/3amaqy W = TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEJI0KEHHOT0 000PY0BaHUs, IPOBOIUTH ONBIT U (POPMYIIUPOBATH BBIBOABI;
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OCYUIECTBIISITh MPSAMbIE U KOCBEHHbIE H3MEpPEeHMs] (DU3MUECKUX BEJIMYUH, HPU ITOM
BbIOMpaTh ONTUMAJIbHBI CHOCOO H3MEPEHUS U MCIIONb30BaTh W3BECTHBIE METObI OLIEHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMH C HCIOJIb30BAHUEM
OpSIMBIX M3MEPEHMH, MPU AITOM KOHCTPYUPOBAaTh YCTAaHOBKY, (UKCHUpPOBATh pE3YyJIbTaThl
MOJYYEHHOH 3aBUCUMOCTH (PM3MYECKHX BEJIWYHMH B BHJE TaONHIl U IpadUKOB, J1EaTh BHIBOABI
0 pe3yJIbTaTaM HCCIIeOBAHNUS;

coOmoaTh mMpaBwia 0€30MacHOr0 TpyJAa MHpU TNPOBEICHUM HCCIENIOBAaHMA B pPaMKax
y4eOHOr0 OSKCIEpUMEHTa, Yy4eOHO-UCCIIENOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIaOOPaTOPHOTO 000PYIOBAHUS;

pemiate pacuéTHbIE 3a/ladd C SIBHO 3a/laHHOM (U3UYECKOM MOJENbI0, HCIOJIb3YS
¢u3nveckre 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHaJIM3a YCIIOBHS 337a4ll BEIOUPATh (PH3HUECKYIO
MOJieJIb, BBIACHATH (PU3NYECKUE BEIMUMHBI U (QOPMYJbI, HEOOXOIWMbIe NJs e€ peleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYEHHOTO 3HaUCHHs (PU3MYeCcKOl BEIIMYHHEI,

peliaTh KayeCTBEHHBIC 3aJaud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO ILIETIOYKY
paccy>XJIeHHI ¢ OMOpO Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIONB30BAaTh MPU pPELICHHMH Y4YeOHBIX 3a7ad COBpPEMEHHbIE HWH(OPMAaIMOHHBIE
TEXHOJOTMH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U IpPEACTaBICHUs] y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTy4aeMyI0 HHPOPMALIHUIO;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUA N0 (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecnieueHrs 6€30MacHOCTH Mpu 00pallleHUuH ¢ MPUOOpPaMU U TEXHUYECKUMU YCTPONUCTBAMHU, JIJIS
COXpPaHEHMS 3/I0POBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroIlel cpere;

paboTaTh B IpyMIIe C BHITOJIHEHUEM PA3JIMYHBIX COLIMAIBHBIX POJIEH, IIIAaHUPOBATh paboTy
IpYNIbl, palMOHAIBHO paclpeneNniaTh O00f3aHHOCTH W  IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJIaPTHBIX CUTYyallMsIX, a/IeKBaTHO OLIEHMBATh BKJIAJ Ka)/IOTO M3 yYaCTHUKOB TPYMIbI B
peleHre paccMaTpruBaeMoil MpooIIeMBl.

K xonny oOyudenus B 11 kjacce npeaMeTHble pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpPUMEPAX poJjib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAYyYHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHHUKHU U TEXHOJOTHH, B MPAKTHUECKOMN
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VYUTHIBAaTh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3UUECKUX MOJAENeH: TOYeUHBIN
AIIEKTPUYECKUI 3apsii, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, fJepHas MOJEIb aToMa,
HYKJIOHHAsi MOJIeJTb aTOMHOTO si/ipa MU pelIeHnH (PU3NUECKUX 3a/]1a4;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: DJIEKTPUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aHUMOJCIHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIMS, AEUCTBUE MAarHUTHOTO IIOJII Ha IPOBOAHMK C TOKOM M JBIXKYIIMICS 3apaf,
AIIEKTPOMAarHUTHBIE KOJIeOaHUs U BOJIHBIL, IPSIMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUS CBeTa,
dbotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJ0pOJIa, ECTECTBEHHAsl U MCKYCCTBEHHAsl PallOaKTUBHOCTD;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHUYECKUE,
IIEKTPUYECKYIO NTPOBOJUMOCTD PA3JIUYHBIX CPEN) U DJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, CHila TOKa, SJIEKTPHUYECKOe
HaNpPsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYLIas CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
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KaTyIIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MAarHUTHOTO MOJIEH, MEepUoJ] W 4YacToTa KoieOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsil U Cujla TOKa B MPOILECCe TAPMOHUYECKUX DJIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMbIX BEIWYMH, WX O003HAUCHWS W EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTMMU BETUYUHAMU;

ONHKCBHIBATH M3YYCHHBIC KBAHTOBBIC SBICHUS W TIPOLECCHI, HCHONB3YysS (PHU3UUIECKUE
BEJIMUMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
UMIyibc (OTOHA, TEPHOJ IMOJypaclaga, SHEPIus CBSI3M AaTOMHBIX sEp, HpPU OMUCAHUHU
MPAaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOJIb3yeMbIX BEIMYMH, UX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PU3MUYECKYIO BEIMYMHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMUHHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SIBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TOCTEAOBAaTENIbHOTO U  MAPAIEIBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHMUTHOM  WHIYKIMH, 3aKOH
OPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, YypaBHeHHEe OHWHITEHHA I (OoTodh(dEeKTa, 3aKOH COXpPAaHCHUS JHEPrUM, 3aKOH
COXpAaHEHUS WMITYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMciia, MOCTyJaTel bopa, 3aKOH paJuMOakTUBHOrO pacmnazaa, IpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJUPOBKY 3aKOHA, €r0 MAaTeMaTU4YEeCKOE BBIPAKEHHE W YCJIOBUS (TPaHHIIb,
00JacTi) IpPUMEHUMOCTH;

OTIpE/IeIIATh HAIPaBJIICHWE BEKTOpPA MHIYKIWU MAarHUTHOTO TOJISi MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH M OIHMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJloM, TOHKOH JIMH30M;

BBIMOJHATh 3KCIIEPUMEHTHI 1O HCCIIECOBAHUIO (PU3UYECKUX SIBJICHUM M IPOLECCOB C
UCIIONIB30BAaHMEM TPSAMBIX M KOCBEHHBIX HW3MEpEHHWil: Tmpu d5ToM  (PopMyIHpoBaTh
npoOnemMy/3afady W TUIOTE3Yy y4eOHOTO DOKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYI0BaHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBOIBI,

OCYHIECTBIISATh NPSAMbIE U KOCBEHHBbIE H3MEpPEHMs] (DU3MUECKUX BEJIWYUH, IPU ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIBI OIIEHKHU
MOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIOIB30BaHUEM MPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOJYYEHHOH 3aBUCHUMOCTHU
buznyecKuX BENMWYMH B BHAE TaOMUIl M TpauKOB, JelaTh BBIBOABI IO pe3ylbTaTam
HCCJIEJIOBAHMUS,

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 JKCIIEpUMEHTA, Yy4eOHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIBbHBIX YCTPOICTB U 1aOOpaTOpHOro 000y IOBAHUS;

pemate pacu€THbIE 3aa4d C SIBHO 3a/JlaHHOM (U3WYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUYMHBI U (QOpPMYJIbl, HEOOXOIWMble s €€ pelleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEATbHOCTD MOYICHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,

pelaTh KayecTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO ILIETIOYKY
paccy’kIeHHU ¢ OOPOi Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHUS;

UCIONIb30BAaTh NPU  PELICHHMH Y4YeOHBIX 3ajjad COBpPEMEHHblE HH(OpPMAalHOHHbIE
TEXHOJOTUH ISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIUU W MPEACTABICHHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHON HHQOpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH TOTyYaeMyt0 HH(DOpMAIIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MacHOT0 MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU;
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IPUBOANUTH NMPHUMEPBl BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IIOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXPaHEHMs 3/I0POBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOT0 OBE/IEHUS B OKpYXKaroIlel cpere;

paboTaTh B TPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLHATBHBIX POJICH, IUIAHUPOBATH paboTy
IpyNIbl, palUOHAIBHO paclpeneNiiarTh O0O0A3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTh B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYIIbI B
peleHne paccMaTpuBaeMoi pooIIeMBl.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoauuecTBo 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m IPOTpPAMMDI Beero KOﬁHTpOJ‘ILHLIe HpﬁaKTI/l'{eCKHe 06PA30BATEILHBIE
padoThI pPadoThI pecypesi
Paznen 1. DU3UKA U METOJbl HAYUYHOI'O TIO3HAHUS
1.1 ®u3uKa 1 METOIBI HAYYHOT'O TO3HAHUS 2 bubmmoreia HOK
' ARLHAY https://m.eds00.ru/7f41b{72
Uroro no pazpeny 2
Pa3znen 2. MEXAHUKA
bubmuoreka LIOK
21 Kunemaruica > https://m.edsoo.ru/7f41bf72
Bu6nmoreka IJOK
22 Aumaminca ! https://m.edsoo.ru/7f41bf72
Bu6nmoreka IJOK
23 3aKOHBI COXpaHEHHsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro o pazaeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUIECKON 9 1 Bbubnuorexa LIOK
‘ TEOpUHU https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
3.2 OCHOBBI TEPMOJAMHAMUKHU 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSTHUSI BEIIIECTBA. s Bubmuorexa [JOK
' da30BbIe HEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DIeKTpOCTaTHKA 10 1 1 bubmorexa LIOK

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

4.2 ITocTostHHBIN 3neKTpUYecKuil TOK. TOKHU B 12 1 1 Bbubmmoreka [JOK



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

Pa3INYHBIX Cpeaax

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

HWroro mo paznemy 22
PeszepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanuecTBO YyacoB JJ1eKTPOHHBbIE
. HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m IporpaMMBI Beero KOGHTI)OJILHLIe H%aKanecmle 0BpazoBaTEIbHbIC
padoThI padoTsI pecypesi
Paznen 1. QJJIEKTPOANHAMUKA
1.1 MarsauTtHoe noje. DIeKTpoMarHuTHas 11 1 3 Bubnmuorexa LJOK
' HHTYKITHSI https://m.edsoo.ru/7f41c97¢c
HUroro no pazneny 11
Pa3nea 2. KOJIEBAHU S U BOJIHBI
21 MexaHudeckue U 3JIEKTPOMarHUTHBIE 9 1 Bubmuorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHudecKkue U 3JIEKTPOMarHUTHBIE 5 1 Bubmuorexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka LIOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazpeny 24

Paznen 3. OCHOBBI CIIEIUAJIbBHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CTIEIMATEHOM TEOPUH 4 1 Bubnuoreka [IOK
’ OTHOCUTEIBHOCTHA https://m.edsoo.ru/7f41c97¢c
Uroro no pazpeny 4
Pa3nea 4. KBAHTOBASA ®U3UKA
. bubmuoreka IIOK
4.1 DneMeHThl KBAHTOBOH ONTHKHU 6 https://m.edsoo.ru/7f41c97c
Bu6mmoreka IJOK
42 Crpoenue aroma 4 https://m.edsoo.ru/7f41¢97¢
Bu6mmoreka IJOK
43 ATOMHOE 521po > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKN

5.1 DJIeMEHTHI aCTPOHOMUH U aCTPODU3UKH 7

bu6mmoreka IJOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7

Paznea 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 Ob6o06maroree MOBTOPEHNE 4 Egg;%ﬁi?sigﬁﬁ f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE INTAHUPOBAHUE

10 KJIACC
N KoanuecTBO 4yacoB Jlata DyeKTpoHHbIE HU(POBHIE
/i Tema ypoxa Beero Kontpoabubie  IlpakTnueckue - o0pasoBaTeJbHbIC
padoThI padoThI pecypcbl
®usuka — Hayka o npupoze. Hayunsie Bubnuorexa LHOK
1 1
METOABI MO3HAHUS OKPY>KAIOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
2 conpowemor nayanoi xapm spa. | ubmiorexa LIOK
P ' Hay P 'pa, https://m.edsoo.ru/ff0c33e6
MPAKTUIECKOUN AEATEIbHOCTH JIF0AeH
;| Mommeecsse mmeme mooremorn | B 10K
a 1 CPENCILEHHC, https://m.edsoo.ru/ff0c3508
CKOpOCTh, YCKOpPEHHUE
4 PaBHOMEpPHOE NPAMOIMHEHHOE IBUKECHHE 1 bubmorexa LIOK
pioe p 8 https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE NpsAMOTHHETHOEe 1 Bubmuoreka [JOK
JBIDKEHHE https://m.edsoo.ru/ff0c372¢
6 CBobogHoe naieHue. Y cKkopeHue 1 bubmmorexa [IOK
CBOOOIHOrO MaICHUS https://m.edsoo.ru/ff0c39cc
Kpuponuneitnoe npuxxeHue. JprxeHue Bu6nuoreka IJOK
7 . 1
MaTepHaIbHOM TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
S Hnepuumanamae cvoreuns orcsera. Mepasi ! BuGmnorera LIOK
pH - 1ep https://m.edsoo.ru/ff0c3be&
3akoH HproTOHa
, | Moo Com owsm oynpncsan | BiGaiorss LOK
’ POH 3: s https://m.edsoo.ru/ff0c3be8
MaTepHaIbHON TOUKH
10 Tpernii 3axkoH HeroToHa /11 MaTepranbHbBIX | Bbubmuorexa LIOK
TOUEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHOro Taroterus. Cria 1 bubnuoreka [IOK
Tshxectu. [lepBast kocMudeckasi CKopocTh https://m.edsoo.ru/ff0c3d00
bubmuoreka LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 https://m.edsoo.ru/fl0c3el 8
13 Cuna tpenus. Kosdduuuent tpenus. Cuia 1 Bbubmuoreka LIOK
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

14

COINMPOTHUBJICHHUA IIPU ABUKXCHUU TCJIa B
KHUIOKOCTHU HUJIH Ia3C

ITocTynarenbHOE U BpalaTeIbHOE ABUKEHUE
a0CoIIOTHO TBEPIOTO Tera. MOMEHT CHITBI.
[lieuo cunbl. YcnoBus paBHOBECUS TBEPAOLO
Tela

https://m.edsoo.ru/ff0c3{f76

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c41a6

15

Nmiynsc MaTepuaabHON TOUKH, CUCTEMBI
MaTepraIbHBIX TodeK. MImynbe cuibl. 3aKoH
COXpaHEHUs UMITyJIbca. PeakTHBHOE
IBIDKEHHUE

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c43d6

16

17

PaGota u MomHocTs criibl. Kunetnueckas
SHEPrusi MaTepualibHOW Touku. Teopema 06
M3MEHCHUN KHHETHICCKON SHEPTHH

[ToTenuuansHas 3ueprus. [loreHunanbHas
9HEPrus ynpyro aeopMupoBaHHON
npysxuHbl. [loTeHnManbHas 3Heprus rea
BOJIM3H MMOBEPXHOCTH 3eMIIH

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0c4502

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0c461a

18

HOTCHHI/I&HBHBIG 1 HCTIOTCHIHAJIBbHBIC CUJIBI.
CBs13b pa6OTLI HCTIOTCHIMAJIBHBIX CHUJI C
H3MCHEHHEM MEXaHNUECKOU 9HEPTHUn
CHCTEMBI TeJI. 3aKOH COXpaHCHUA
MEXaHHIECKOHN OHEPrun

bubmuoreka LIOK
https://m.edsoo.ru/ff0c478c¢

19

JlaboparopHas pabora «lccnenoBanue CBA3U
PabOThI CHITBI C U3BMEHEHUEM MEXaHHYECKOM
DHEPTHUH Tejla Ha IIPUMEPE pACTDKEHUSA
PE3UHOBOTO KI'YTa»

20

21

KontponbsHas pabora o Teme «KnHemartuka.
Junamuka. 3aKOHBI COXpaHEHUS B
MEXAHUKE)

OCHOBHBI€E NTOJIOKEHUST MOJIEKYJIIPHO-
KHUHETU4YeCKo Teopun. bpoyHoBCckoe
nekenne. Judpdysus

bubmoreka IIOK
https://m.edsoo.ru/ff0c4b74

bubmuoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IB)KECHHSI U B3aUMOJICHCTBHS
YaCTHII BellecTBa. MOAEIN CTPOEHUs ra3os,
AKHUAKOCTEN U TBEPIBIX TEI
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https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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https://m.edsoo.ru/ff0c4dc2

Macca MOJICKYJI. KonuuectBo BemiecTsa.

2
3 IToctosnnas ABorazpo
24 TemnoBoe paBHOBecue. TemmnepaTypa u eé
u3mepenue. lllkana remneparyp Lenbcust
25 Hpeanpnernii raz B MKT. OcHoBHOE bu6nmoreka IJOK
ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
R ubmiotera LIOK
pritH A . Yo https://m.edsoo.ru/ff0c511e
YpaBHenue Menneneea-Knamneiipona
27 3akoH JanpToHa. I"'a30BBIC 3aKOHBI
JlaboparopHas padora «HccnenoBanue
28 3aBHCUMOCTH MEXAY IapaMeTpamMu
COCTOSIHUSI Pa3peKEHHOTO ra3a
29 N3omporeccr! B neanbHOM ra3e U ux bubmmorexa [IOK
rpaduvecKoe MpeacTaBIICHNC https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEPrUus TEPMOJUHAMUYECKOM
30 CUCTEMBI M CIIOCOOBI €€ N3MCHEHUS. bubnunoreka [IOK
KonnuecTBo TemnoTe! u paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrHUs OJJHOATOMHOTO HICATBHOTO ra3a
31 Bunel Teruionepenauun bubimorexa HOK
A pen https://m.edsoo.ru/ff0c5¢36
eJIbHAs TETIOEMKOCTh BEIECTBA.
32 Zcz)[nnquTBo TEIUTOTHI MTPH Temrmone enaue bubmmorexa [IOK
Ny p peaate. https://m.edsoo.ru/ff0c5c36
AmabaTHBIN Mporiecc
33 [lepBrIit 3aK0OH TEPMOJUHAMUKH U €70 Bubmuorexa [JOK
MPUMEHEHUE K HU30TpoIIeccaM https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTs mporieccoB B IpUpoJe. Bubmuoreka [JOK
Bropoii 3aK0H TepMOAMHAMUKH https://m.edsoo.ru/ff0c6230
35 ITpunnun aeiicteus u KITJ[ remioBoit bubmunorexa IIOK
MaIIHHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapao u ero KI1/J]
37 DKOJIOTHYECKHE MTPOOIEMBI TETTIOIHEPT e THKH
38 O6o06maronmii ypok «MolekysipHas bubnmnorexa [JOK

¢uzuka. OCHOBBI TEPMOJMHAMUKH

https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c6230
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Kontponbnas pabota o Teme

bubmuoreka LIOK
39 «MonekymspHas ¢puznka. OCHOBBI https.//m.edsoo.ru/f0c6a50
TEPMOJINHAMUKI)
40 [TapooGpa3zoBaHue M KOHICHCAIIHS. bubmmoreka [JOK
Hcnapenue u kunenne https://m.edsoo.ru/ff0c63b6
41 AOCOomOTHas 1 OTHOCUTEJBHAS BIAXKHOCTh Bubnuorexa LHOK
Bo3ayxa. HaceleHnHnslit map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrannmueckue u
4 aMmopdHBIe Tema. AHU30TPOITHS CBOHCTB bubmmoreka [JOK
KpHUCTALIOB. JKHIKHe KPpHUCTaITEL. https://m.edsoo.ru/ff0c650
CoBpeMeHHbIe MaTepUabl
43 [InaBnenue u kpucTayM3anus. Y geabHast Bubmmorexa [HOK
teruiora masneHust. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TETIOBOTO OaaHca bubmmorexa [IOK
p https://m.edsoo.ru/ff0c6820
45 DneKkTpu3anus Te. DICKTPUISCKUH 3apsi. bubnunoreka [IOK
JIBa BH/1a IIEKTPUYECKUX 3aPSAI0B https://m.edsoo.ru/ff0c6bcc
46 momymposommman Saxon coxparcis ubmorera LIOK
YHPOBOZL ’ p https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsiia
47 BsaumogeiictBue 3apsaoB. 3akoH Kymnona. Bubmuorexa [JOK
To4euHbIH 2IEKTPHUECKHIA 3aps] https://m.edsoo.ru/ff0c6ced
| S s B 10K
DHILAT CYTICh H.. P https://m.edsoo.ru/ff0c6df2
noJieit. JInHuK HanpsLKEHHOCTH
49 Pabora cuit a1meKTpoCTaTHYeCcKOro MOJIs. Bbubmuorexa LIOK
ITorennman. PazHocTh OTEHIIMATIOB https://m.edsoo.ru/ff0c6100
S0 omerpocramacro nore. ubmorera LIOK
p ' https://m.edsoo.ru/ff0c7018
JudnektTpryeckas MPOHUIIAEMOCTh
" Bbubnuroreka [IOK
51 Onextpoémkocts. KoHnencarop https://m.edsoo.ru/f0c7126
57 DNEeKTPOEMKOCTh TNIOCKOI'0 KOHAEHCATOpa. bubnmnoreka [{OK
OHeprus 3apspKeHHOTo KOHJIeHcaTopa https://m.edsoo.ru/ff0c72¢c0
53 Jlaboparophas padora "M3mepeHue
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3EeKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHiun gelcTBUA U IPUMEHEHNE
KOHJICHCATOPOB, KOTIMPOBAIBGHOTO aIlapara,
CTPYHHOTO pHHTEpaA. DIEKTPOCTATHIECKAS
3amuTa. 3a3eMIIeHHe 3JIEKTPOPUOOPOB

55

56

57

58

59

ONeKTpUYeCKUl TOK, YCIOBUS €T0
cymectBoBanud. [loctosuusrit Tok. Cuna
toka. Hampspkenue. ConpotuBiieHne. 3aK0H
Owma 1 yJacTKa e
[TocnmegoBarenbHOE, MapaIeabHOE,
CMEIIaHHOE COETUHEHNE IPOBOTHUKOB.
JlaboparopHas pabora «M3yueHue
CMEIIaHHOTO COETMHEHMSI PE3UCTOPOBY»
PaboTa 1 MOIITHOCTB AIMEKTPUIECKOTO TOKA.
3akoH J[xoyins-JIeHia

3axon OMa 1 TTOTHOH (3aMKHYTOM)

aeKTpuUeckoi renu. KopoTkoe 3aMbIkaHue.

Jlaboparophas padora «M3mepenue I/1C
HUCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS)

PesepBHbIii ypok. KoHTpoipaas padoTta mo
teme "OnekrpoanHamuka” / Beepoccuiickas
mpoBepoyHast pabora

0.5

0.5

bubmuoreka LIOK
https://m.edsoo.ru/ff0c7410

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0c7838

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0c7ae0

bubmoreka IIOK
https://m.edsoo.ru/ff0c8c56

60

O06001maroIHi ypoK «DIESKTPOIUHAMUKA /
Bcepoccuiickas mpoBepouHasi pabora

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

61

DneKTpoHHas MPOBOANMOCTH TBEPIBIX
METaJIJIOB. 3aBUCHUMOCTH COTIPOTHBIICHHS
METAJIJIOB OT TEMIIEPATYPBI.
CBepXIpoBOIUMOCTh

62

OnexTpuyecKkuil Tok B Bakyyme. CBoiicTBa
9JIEKTPOHHBIX ITyYKOB

63

64

[TomymipoBOTHUKY, NX COOCTBEHHAS U
puUMecHas mpoBoguMocTb. CBOMCTBa p—n-
nepexoja. [1onynpoBoIHUKOBBIC TIPUOOPHI

DNeKTpuYecKuil TOK B pacTBOpax u

bubmuoreka IIOK
https://m.edsoo.ru/ff0c84ae

bubmunorexa LIOK
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pacmiaBax 3JeKTpPOJIUTOB.
OJEeKTPONIUTHYECKAs JUCCOLUALINS.
OnexTponus3

DIEeKTPUICCKUI TOK B Ta3ax.

https://m.edsoo.ru/ff0c82ba

bu6nmoreka IJOK

65 CaMOCTOSTEIbHBIN U HECaMOCTOSATEIbHBIN 1 https:/m.edsoo.ru/fl0c84ac
pazpsa. Monuust. [lnazma

o | Socmpmome putop vl | BGniorss LOK

p p P https://m.edsoo.ru/ff0c86fc

TEXHUKHU 0€30MacHOCTH
KontponbsHas pabora mmo Teme

67 «QnektpocraTuka. [locTosHHBIN 1 Bubmuorexa [OK
ANIEKTPUYECKHIA TOK. TOKH B pa3IMuHBIX https://m.edsoo.ru/ff0c8a8a
cpeaax»

68 PesepBHBIii ypok. O000marmuii ypok mo 1 bubmmorexa [IOK
temam 10 xmacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB T10 68

ITPOT'PAMME
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11 KJIACC

KoauyecTBO yacos

DJIeKTPOHHbIe U (POBBIE

Ne Tema ypoka K I Aara o0pa3oBaTeJbHbIE
/i Yp Beero OHTPOJIbHBbIE PaKTHYECKHE H3ydenus P
padoThI padoThI pecypcbl
ITocTostHHBIE MATHUTHI U UX B3aUMOIEHCTBHE.
1 MaruutHOe none. BekTo MarHHTHc))lﬁ 1 Bubmiorexa HOK
' p Mar https://m.edsoo.ru/ff0c9778
VHAYKIMA. JINHUY MarHUTHON MHYKITUH
MarauTHoe 110JI€ IPOBOAHMKA ¢ TOKOM. OTIBIT
2 Opcrena. Bzanmo gﬁcnflne MIPOBOJHUKOB C 1 bubmorexa HOK
peTeaa. A POBOA https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaGoparopHas padora «M3y4ueHrne MarHUTHOTO 1 1 butnuoreka LIOK
TTOJIS KATYIITKH ¢ TOKOMY) https://m.edsoo.ru/ff0c98fe
JelficTBUE MarHUTHOTO OJI HA IPOBOJHUK C
4 tokoMm. Cuna Amriepa. JlabopaTtopHas paboTa 1 1 bubmmoreka [HOK
«HccnenoBanne neMCTBUS TOCTOSHHOIO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
efCTBME MAarHUTHOI'O IIOJIS Ha JBHXK rocs
5 32121 sOKEHHYIO yacTtuLy. Cra Hoﬂ eHug Hll)i60Ta 1 Brbmaorexa HOK
P Y Y- P ’ https://m.edsoo.ru/ff0c9df4
cuisl Jlopenna
OnextpomarauTHas nHAyKus. [loTok BekTopa
6 MarautHOW uHIyKuu. D/C nHayKInu. 3aKoH 1
3JIEKTPOMATrHUTHOW MHAYKIIMU Papajes
4 JlaGoparophas padora «HccnenoBanue ABICHUS 1 1 bubmuoreka [IOK
AIEKTPOMATrHUTHON WHTYKITHID) https://m.edsoo.ru/ff0cal50
NunyKTUBHOCTD. SIBIIEHNE CAMOMHAYKIIMH.
] OJC caMOMHAYKIUU. DHEPrus MarHUTHOTO 1 Bbubnmnorexa [JOK
TMOJISt KATYIIIKK C TOKOM. DJIEKTPOMarHUTHOE https://m.edsoo.ru/ff0ca600
noJie
TexHu4eckue ycTpoucTBa U UX IPUMEHEHHUE:
9 MTOCTOSTHHBIE MarHUTHI, 3JICKTPOMArHUTHI, 1
AJIEKTPOJIBUTATEIh, YCKOPUTEIN 3IIEMEHTAPHBIX
YaCTHII, MHIYKIIHOHHAS 1T€Yb
O06o061marommil ypok «MarHuTHOE MoJIe. bubmuoreka [IOK
10 1
DJIeKTpOMarHUTHAsT MH Y KIS https://m.edsoo.ru/ff0cab82
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11

KonTponbHas pabora o teme « MarHuTHOE
noJsie. DIEKTPOMArHUTHASI UHTYKLIHSD

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

12

13

CB00OTHBIC MEXaHUYECKHE KOJICOaHMS.
lapmonmdeckne konebanus. Y paBHEHHE
rapMOHHYECKHX Koyiebanuii. [IpeBparenue
SHEPTUU

JlaGoparophas padora «HMccnenoBanue
3aBUCHMOCTH IMEPHOIa MAJIBIX KOJICOaHMId Irpy3a
Ha HUTH OT JJIMHBI HUTH U MaccChl TPy3a»

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

14

Koneb6arenpupiii KoHTYp. CBOOOTHBIE
AIIEKTPOMArHUTHBIE KOJIEOaH!s B HCATbHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXTY
MCXaHNMYCCKUMU U 3JICKTPOMArHUTHBIMU
KoJIeOaHUsIMHU

butnuorexa [IOK
https://m.edsoo.ru/ff0cb820

15

16

®opmyna TomcoHa. 3aKOH COXPaHEHUSI SHEPTUU
B U/ICAIBHOM K0JIeOaTeJIbHOM KOHTYpE

Ipencrasienue o 3aTyXarOmuUX KOJIeOaHMSIX.
BrIHYKICHHBIC MEXaHHMYECKUE KOJICOaHusI.
Peszonanc. BeiHyKICHHBIC 2JICKTPOMAarHUTHBIC
KoJIe0aHus

Bbubnmnoreka [JOK
https://m.edsoo.ru/ff0cb9c4

butmuoreka [LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslif Tok. CHHYCOUIATBHBIN
MIEPEMEHHBIN TOK. MOITHOCTh NEPEMEHHOTO
TOKa. AMITUTYHOE U JIeHCTBYIOIIee 3HaUYEHHE
CWJIBI TOKA U HAIPSKEHUS

butmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmatop. [IponsBojacTBo, nepenayda u
noTpebIeHNEe IEKTPUIECKON SHEPTUH

19

20

YCTpoHCTBO U IPAKTUIECKOE TPUMEHEHNE
AIEKTPUIECKOTO 3BOHKA, TeHEepaTopa
MIEPEMEHHOTO TOKA, IMHUH JJIEKTporepead
DKOJIOTUYECKHUE PUCKU TP MPOU3BOACTBE
anekTposHeprun. KynbTypa HCoan30BaHAS
3JIEKTPOIHEPTHUHU B MOBCEIHEBHOM JKU3HU

bubmmoreka IJOK
https://m.edsoo.ru/ff0cc324

21

MexaHu4deckue BOJIHEI, YCJIOBUA
pactpoctpanenus. [lepuoa. CxopocTs
pacnpocTpaHeHus U JTuHA BOJIHEL [lonepednsie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccas54
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1 IPOJO0JIbHBIC BOJIHBI

2 3Byk. CKOpoCTh 3ByKa. | pOMKOCTB 3ByKa. bubamoreka [HOK
Bricora ToHa. TeMOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNEKTPOMarHUTHBIE BOJIHBI, X CBOWCTBA U butmuoreka [IOK
23
ckopocTb. I1lkana 3JeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
4 [TpuHIHUITEI paMOCBS3U U TEICBUICHUS.
PazButue cpeacts cBsa3u. Paauonokarus
butmuoreka [JOK
25 Konrtponbnas padora «Konebanust 1 BOTHBI https://m.edsoo.ru/f0cc6f8
IIpsmonuHeitHOe pacpoCcTpaHeHHE CBETa B
26 ozIL)Hoposzoﬁ cpenpe. T(I))qe:gblﬁ HCTOYHUK CBETA. bubmmorexa [IOK
https://m.edsoo.ru/ff0cd350
JIyd cBera
Otpakenne cBeta. 3aKOHBI OTPAKCHUS CBETA. Bubaunoreka [IOK
27 .
[TocTpoeHue n300paKeHHi B IIIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
IIpenomnenue ceeta. [loniHOE BHYyTpEeHHEE
28 OTP;)a)KeHI/IC. [IpenenbHbIi yroa H}éJ'III)-IOFO bubmmorexa LIOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKECHHS
29 JlaboparopHas pabora «/3MepeHne moka3aTens bubmmoreka [HOK
MPEJIOMJICHUS CTEKJIa https://m.edsoo.ru/ff0cd67a
30 JIunzer. [loctpoenue n300pakeHuid B JIHH3E. butmmoreka [JOK
dopMyJsia TOHKOM JIMH3bI. Y BEJTMUCHUE JINH3BI https://m.edsoo.ru/ff0cddle
31 JlaboparopHas pabora «lccnenoBanue CBOMCTB
M300paKCHHM B IMH3AX)
Hucnepcus cBera. ClIOXHBIN cocTaB 0eJI0T0
32 cgera. L[Ber. JIaboparopHas pabora
«HabmoieHue Jucrepcun CBETay
33 Wnrepdepennus ceera. Judpakums ceera. butmoreka [JOK
JudpakuronHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeunocTs cBeTOBBIX BOMH. [lonspusanns Bbub6imoreka [IOK
cBETa https://m.edsoo.ru/ff0cf02e
35 OnTryeckue IpruOOphl U YCTPOMCTBA U YCIIOBUS
rX 0€30MacHOTO MPUMEHEHHUS
36 ['paHuIBl IPUMEHUMOCTH KIIACCHYECKON bu6mmotexa [{OK

MCXAaHHUKHU. HOCTy.]'IaTI:I CHGI.[PIaJ'IBHOfI TCOpHUH

https://m.edsoo.ru/ff0cf862
35
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OTHOCHUTCIIbHOCTH

37 OTHOCHUTEITEHOCTH OJTHOBPEMEHHOCTH. bubmmoreka [JOK
3aMeICHHe BPEMEHU U COKPAILCHUE JTUHBI https://m.edsoo.ru/ff0cfa42
5 | Samsmeyme peumment e B 10K
) https://m.edsoo.ru/ff0cfc68
OHeprus moKos
39 KontponbsHas padora «Ontuka. OCHOBBI bubmmoreka [JOK
CTIEITHATBbHOM TEOPUH OTHOCHTEIHLHOCTH https://m.edsoo.ru/ff0ct610
40 ®oronsl. Popmyna [lnanka. DHeprus u bubmmoreka [JOK
HMMITYJILC (POTOHA https://m.edsoo.ru/ff0cfel6
41 OTkpoiTHE 1 HccienoBanne Gporodddexra. bubmmoreka [HOK
OmbiTel A. I'. Croneroa https://m.edsoo.ru/ff0cffc4
KOHBI OT KTa. BHEHHE DIHIITEHH
42 ?IiHO@OTg)SC&);)Z(Ii{)ge «I?pzclilﬂ :palfmia» o bubmorexa [IOK
’ https://m.edsoo.ru/ff0d015¢e
dhoTodrpdekra
43 Hasnenue ceera. OnbiThl I1. H. JleOenena. bubnmnorexa [JOK
XuMmudeckoe neicTBHEe cBeTa https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpocTBa U MPaKTUYECKOE
44 npuMeHeHue: GoToanemMeHT, GoTOIATUHK,
COJIHEUHAas Oarapesi, CBETOIHO/
45 Pemenue 3amad mo Teme «3JeMEHTHI KBAHTOBOU bu6mmoreka [JOK
ONTHUKID) https://m.edsoo.ru/ff0d0302
M b aTroMa Tomcona. OnwITel P
46 nooszgcefm?/n(? a—?lasfni gnaHeTap:g) ﬁggiﬁb bubmorexa LOK
https://m.edsoo.ru/ff0d091a
aToma
butmmoreka [JOK
47 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
W3nydenue u mor. HU TOHOB IIPU
48 Hsggx:ﬂe zTOMZ cH g;ileoroey?)g;momegmn Ha bubmorexa HOK
N https://m.edsoo.ru/ff0dOafa
npyroi. Bunsl criekTpoB
BomnnoBeIe cBOlcTBA YacTull. BoHbI
49 BI())OI‘/'IJ(I)SI I?o(;n;)ychynﬂpHco—B](lmH(())Boﬁ ;[Z;Ieaan bubmmorexa [IOK
) ) https://m.edsoo.ru/ff0d0ca8
CIIOHTaHHOE U BBIHY)KJICHHOE U3JIyUCHHE
50 OTKpBITHE PAANOAKTUBHOCTH. OTBITHI bubmuoreka [IOK
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Pesepdopna no onpeznenenuio cocrasa
PaaoOaKTUBHOTO U3ITyUYCHUS

https://m.edsoo.ru/ff0d0fd2

51

52

CgoiicTBa anba-, OeTa-, raMMa-u3IydeHUsI.
BnusiHne paanoakTUBHOCTH Ha KUBBIE
OpPTaHU3MBbl

OTKpBITHE POTOHA M HEHUTpOHA. 30TOTIBI.
Anbda-pacnan. DIEKTPOHHBINA 1 MO3UTPOHHBIH
Oera-pacnaa. 'amMmma-u3ryueHue

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

53

54

55

OHeprus CBA3U HYKJIOHOB B sijipe. SnepHble
peakumu. AnepHsiii peaktop. [Ipobnemsl,
MIEPCIIEKTHUBBI, 3KOJIOTHYECKUE ACTIEKTHI
SIIEPHOM HEPTETUKHU

OneMeHTapHble YacTUllbl. OTKpBITHE
Mo3uTpoHa. MeTobl HaOIOACHUS U
pErUCTpaliy 3NEMEHTAPHBIX YacTull. Kpyribril
cton «PyHIaMeHTalbHbIE B3aUMOACHCTBHS.
EnnHCTBO r3nuecKoi KapTHHBI MUPay

Oranbl pa3BuTus actponomud. [IpuknagHoe u
MHPOBO33PECHUYECKOE 3HAUCHUE ACTPOHOMUMU.
Bun 38é3nHO0TO Heba. Co3Be3nus, sipKue 3BE3IbI,
IUIAHETHI, NX BUAUMoe ABmkeHue. CoJlTHeUHas
cucTeMa

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

bubnmnorexa [JOK
https://m.edsoo.ru/ff0d0e38

56

Comnaue. CosHeyHast aKTUBHOCTE. VICTOUYHUK
sueprun CoJHIIA U 3BE3]T

57

58

3BE3/BI, UX OCHOBHBIE XapaKTEPUCTHKH. 3BE3/BI
[JIaBHOM MOCIIEI0BATENBHOCTH. BHyTpeHHEee
cTpoeHue 3B€31. CoBpeMEHHBbIE TIPEACTABICHHS
0 MIPOUCXOXKIEHUH U HBoJtoIIMH CoJTHITA U 3BE3]T
Muneunslii [Tyt — Hama I'anakTuka.
[Tonoxenune n aemwxenne Comnana B ["anakTuke.
lNanaxtuky. Y€pHbIE OBIPHI B sipax rajJakTHUK

59

60

Bcenennas. Pazoeranue ranaktuk. Teopus
Bonsmoro B3peiBa. PenukroBoe n3nydeHue.
MerarajiakTuka

Hepemennsie mpo0ieMbl aCTPOHOMUHT
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KOHTpOHLHaH pa60Ta «DJIEMEHTBI ACTPOHOMUUN

61
Y aCTPOPU3UKNY)

Oo6o06matonuit ypok. Ponb Gusuku u
aCTPOHOMHUH B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMATLHON B dTHUECKOM
cdepax IesTeIbHOCTH YEJIOBEKa

62

Oo6o06matonuit ypok. Ponb u Mecto ¢husuku u
63 aCTPOHOMHUH B COBPEMEHHOW HAyYHOW KapTHHE 1
MHpa

O6o00mmaromumii ypok. Ponb ¢puzndeckoi Teopun
64 B (hOpMHUPOBaHNH TPEACTABICHHUH O 1
¢du3nUecKoil KapTHHE MUpa

Ob6o0marommii ypok. Mecto hrzmdaeckoi
KapTHHBI MHpa B 00IIEM PsTy COBPEMEHHBIX

65 €CTECTBEHHO-HAYYHBIX NPEICTABICHUHN O !
pUpoae
66 PesepBHblil ypok. MarHuTHoe mouie. 1
DJeKTpOMarHUTHAS! HHIYKLHUS
67 PesepBHBIit YPOK. OnTtrka. OCHOBBI 1
CHEeNHAILHON TEOPUH OTHOCUTEILHOCTH
63 Pesepnsrii ypok. KBantoBast puznka. D1eMeHTHI 1 bu6mmotexa [IOK
ACTPOHOMHH U acTPOPUIUKH https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 7
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MMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHH S OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kox
MPOBEPSIEMOT0
pe3yabTarta

IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbI CPeTHEro 061Iero 00pa3oBaHus

10.1

10.2

10.3

JleMOHCTpUpOBaThL Ha MpHMEpax poJib U MeCTO (U3MKH B (DOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOH KapTHHBI MUPA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTHUM, B IPAKTUYECKOU EATEIIBHOCTH JIFOAECH

YuuTbIBaTh TPAHUIBI MPUMEHEHUS W3YYCHHBIX (HU3MUECKUX MOJEIeH:
MaTepuajabHas TOYKa, MHEpIMadbHAas CUCTeMa OTCYETa, abCOMOTHO TBEPIOC
TENO, WACABHBINA Ta3; MOJEIN CTPOSHUS Ta30B, )KUIKOCTEH M TBEPIBIX TE,
TOYCYHBIH SJIEKTPUUECKUH 3apsi] — IpU pelieHnH (U3NIECKUX 33129

PacmoznaBath usmdeckue siBeHUs (MPOIECCH) U OOBSICHATH HX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KHHETHYECKOW TEOpUU  CTPOCHUS
BelIECTBA U DJJIEKTPOJMHAMUKH: PABHOMEPHOE H PaBHOYCKOpPEHHOE
NpsIMOJIMHENHHOE JABIKEHHE, CBOOOJHOE MaJeHUE TeJ, IBWKEHHE II0
OKPY>KHOCTH, WHEpPIH, B3auMojaeicTBue Ten; AuQdy3us, OpOyHOBCKOE
JIBIYKECHUE, CTPOCHHUE JKMIKOCTEH W TBEPABIX TEJ, U3MCHCHUE 00BEMaA Tel
IpU HarpeBaHuM (OXJaXICHWU), TEIUIOBOE paBHOBECHE, HCIAPCHUE,
KOHZACHCAIMS, TJIABJICHNE, KPUCTAJUIN3aLus, KUIICHHE, BIAXKHOCTh BO3yXa,
MOBBIINICHUC OABJICHHA ra3a Ipu €ro Harp€BaHWM B 3aKPBITOM COCYJEC, CBA3b
MEXJy MapaMeTpaMu COCTOSHHS ra3a B W30MpoIleccax; dEKTpHU3amus Tel,
B3aMMOJAEHCTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHMYECKOE JABWXEHUE, MCHOJb3Yys (PU3NYECKUE BEIUYMHBL:
KOOPJAMHATA, IIyTh, MEPEMEILECHHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CHUIIA,
HMIIyJIbC ~ TEJla, KUHETHYeCKass DSHEpPrus, IOTCHLUUAJIbHAs  OJHEPIHUs,
MexaHuueckas paboTa, MEXaHUYeCKasi MOIIHOCTh; TPH OMHMCAHUH MPABUILHO
TPaKTOBaTh (U3MUECKUI CMBICI MCIOIb3yEMbIX BEJIMYMH, UX 0003HAUYEHUS U
CIMHUIIBI, HAaXOAWUTh (OPMYIIBI, CBS3BIBAIONIME JaHHYIO (HU3HYECKYIO
BEJIMYUHY C JPYTMMU BEJIMUMHAMU

10.5

OHI/ICBIBaTL HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI U TEIUIOBLIEC SIBJICHHUAA,
UCTIONB3Ys (DU3UYECKUE BEJIMYMHBI: JIaBJICHHE Ta3a, TeMIeparypa, CpemaHss
KHUHETHYECKas SHEPTHsI Xa0THUYECKOTO JIBYDKCHUS MOJICKYI,
Cp€aAHCKBaJApaTUIHaAsA CKOPOCTh MOJICKYJI, KOJIMYECCTBO TCIJIOTHI, BHYTPCHHSAA
sHeprus, pabora raza, KO3(h(QUIMEHT IOJE3HOT0 JCHCTBUSA TEIJIOBOTO
JIBUTATENsI, MPH OINMWUCAHWM TPABUIBHO TPAKTOBATh (DU3HUUECKUN CMBICIT
HCII0JIB3YEMBIX BEIUYNH, UX 0603HaquI/I$I 1 €IWHUIbBI, HAXOOAUTH q)OpMyIH)I,
CBSI3BIBAIONINE JAHHYIO (QU3HMUECKYIO BEIMYUHY C JPYTUMHU BEJIMIMHAM

10.6

OnuchIBaTh U3YyUEHHBIC JIEKTPUUECKHAE CBOMCTBA BEIIECTBA U DJICKTPUICCKUE
SIBJICHUS (TIPOLIECCHI), MCIIONIb3Ys (DU3MUYCCKUE BEIMYMHBL: DJICKTPHUSCKUN
3apsj, JJEKTPUUECKOE MOJE, HANPsSHKEHHOCTh IOJSI, MOTEHLMAN, Pa3HOCTb
MIOTEHITHAIOB;, TPHW OMHCAHWHM TPABMIIBHO TPAKTOBATh (DHM3WUECKHA CMBICI
HCIIOJIb3YEMBIX BEJIMUYMH, UX 0003HAUEHUS M CAMHUIII, YKa3bIBaTh (YOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (DM3WYECKYIO BEITUYMHY C APYTUMH BEITUIUMHAMHU

10.7

AHAJIM3UPOBATh (PU3UYECKHUE TPOILECCHI W SBJICHUS, WUCIONB3Ys (hU3HUECKUE
3aKOHBl U TIPUHIUIBL: 3aKk0oH BcemupHoro tarotenus, [, II u III 3axonsi
HrroTona, 3akOH COXpaHCHWS MEXaHMYECKOH SHEPTrud, 3aKOH COXpaHEHHS
AMITyJIbCa, TPHWHIMII  CYIEPIO3WUIIMNA  CHJI, TPHHIMII  PaBHOIPABHUS
WHEPUUANBHBIX CHUCTEM OTCYETA; MOJCKYJISIPHO-KUHETHYECKYIO TEOPHUIO
CTPOCHHUS BEIECTBA, Ta30BBIC 3aKOHBI, CBS3b CPEIHEH KHHETHICCKOW YHEPTUH
TEIJIOBOTO JIBIKEHUS MOJICKYJI ¢ a0COJIFOTHON TeMIepaTypoi, MepBhIi 3aKOH
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TEPMOJMHAMUKH; 3aKOH COXpPaHCHHS DIICKTPUYSCKOTO 3apsija, 3akoH KymoHa;
Ipyd  3TOM  pa3inyaTh  CJIOBECHYH  (OpMyJNIMpPOBKY  3aKOHa,  €ro
MaTeMaTHIECKOe BBIpAKEHNE U YCIOBHUS (TPaHUIIbI, 001aCTH) MPUMEHHUMOCTH

10.8

10.9

OOBACHAT, OCHOBHBIC TPUHIIUIBI  MCHCTBHS MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS X OE30MaCHOTO UCIIOIb30BaHUS
B MTOBCETHEBHOM KU3HU

BBINOMHATE  AKCIEPUMEHTHI 10 HCCIICIOBAaHHI0 (U3WYECKUX SIBIICHUN U
MIPOLIECCOB C MCIIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX W3MEPCHHIA; MPU ITOM
(hopmynmpoBaTe mpobieMy (3amady) W THIOTe3y y4eOHOTO IKCIIEPHMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIJIOKESHHOTO 000PYI0BaHHS, IPOBOJANUTE OIBIT U
(hopMyJIMPOBAThH BHIBOIBI

10.10

OcyuiecTBIISATh NMPsSIMbIE M KOCBEHHBIE M3MEPEHHST PU3HMUYECKUX BEIHMYUH; PU
3TOM BI>I6I/IpaTI) OITHMAJIBHBIA CIIOCO0 N3MEPCHUA U UCIIOJIB30BaTh U3BCCTHLIC
METOJbI OLICHKU IOTPEIIHOCTEN H3MEPEHUI

10.11

UccnenoBath  3aBUCHMMOCTH  MEXAy  (DU3WYECKMMH  BEIMYMHAMH C
HCIIOJIb30BaHUEM NPSMBIX U3MEPEHHI; IPH 3TOM KOHCTPYHPOBATh yCTaHOBKY,
(uKCUpPOBATH Pe3yIbTATHI MMOTYYCHHON 3aBUCUMOCTH (PU3UUECKUX BETHYUH B
BUjie TaOJIHIl ¥ TPApHUKOB, IENaTh BEIBOBI IO pe3yIbTaTaM UCCIICIOBAHMUS

10.12

CoOmoaTh mpaBmiia 0E30MaCHOTO TPyAa MPHU MPOBEACHUU HCCIICIOBAaHUN B
paMKax y4eOHOro 3KCIEepHMEHTa, y4eOHO-UCCIIe0BATEILCKON U TMPOCKTHON
JeATCIBHOCTH  C  WCIOJIb30BAaHHEM  W3MEPHUTCIBbHBIX  YCTPOHCTB U
nabopaTopHOTO 00OPYAOBAHUS

10.13

Pemrate pacu€THple 3amauM ¢ SBHO 3aJaHHONW (PU3HYECKON MOAENbIo,
HUCIIOJIb3Ys q)HSI/I‘IeCKI/Ie 3aKOHbI W MPUHLOUIIBI, HA OCHOBC aHaJIM3a YCJIOBUMA
3aJa4u BBIOMpaTh (YU3NYECKYIO0 MOAENb, BBIIEJIATh (PHU3MUECKHE BETMUUHBI U
($hopMyIibl, HEOOXOAMMBIE [T €€ PEIIeHUs], TPOBOANUTH PACUETHI U OLIEHUBATH
PEaNbHOCTD MOJIYYEHHOTO 3HAYCHUS (DU3MUCSCKOM BETUUUHBI

10.14

10.15

10.16

Pemate kauecTBEHHBIE 3aJ]a4M: BBICTPAUBATh JIOTHYECKH HETPOTUBOPECUUBYIO
LIETIOYKY PACCYKJICHUN C OMOPOH HAa M3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(hmznueckue sIBICHUS

Ucnonb3oBaTth  mpu  pemieHMM — y4eOHBIX ~ 3aJad  COBPEMEHHBIE
WHPOPMALMOHHBIE ~ TEXHOJIOTMM Uil TIOMCKa,  CTPYKTYPHUPOBaHHUS,
WHTEpPIIpeTallMd ¥  TPEACTaBICHHS Y4eOHOW W HAyYHO-TIOMYJIApHON
nHGOpPMALIMK, TIOJYyYCHHOM M3 PAa3IUYHBIX HMCTOYHHMKOB; KPUTHYECKH
aHaJIM3UPOBATH MOJTyYaeMyI0 HH(POPMALIUIO

[IpuBoANTH pUMEpPHI BKIIa/Ia POCCHUIMCKUX U 3apyOeKHBIX YUEHBIX-(H3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO MHpPA, B Pa3BUTHE
TE€XHHUKH U TEXHOJIOTHI

10.17

10.18

Hcmonp30BaTh TEOpEeTUIECKNE 3HAHMS TI0 (DU3UKE B TIOBCETHEBHOM JKU3HU IS
obecriedeHus1 0€30MacHOCTH TPpY O0palIeHUu! ¢ PUOOpaMK U TEXHHUUYECKHUMU
YCTPOMCTBaMH, JJsl COXPAaHEHUS 3lI0POBbSI M  COOJIOACHUS  HOPM
9KOJIOTUYECKOT0 MOBE/ICHHS B OKpY KaIoIIeH cpeze

PabGoTtath B rpymme ¢ BBIMOTHEHHEM pA3IMYHBIX COIUAIBHBIX POJICH,
IJIAHUPOBATHh PaboOTy TPYNIBI, PAIMOHATLHO PaCIpeNesaTh O0S3aHHOCTH U
IJIAHUPOBATh JICATENLHOCTh B HECTAHAAPTHBIX CHUTYyallUsaX, aJeKBaTHO
OIICHWBATh BKJIAJ] KaXJIOTO W3 YYaCTHUKOB TpPYIIBLI B PCIICHHUE
paccMaTpuBaeMOi TPoOIEMBbI

11 KJIACC

Kon
NMpoBePsIEMOro

IIpoBepsieMble IpeAMETHBIE Pe3yIbTaThl 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHOM MPOrPaMMBbI CpeHero 00111ero 00pa3oBaHusi
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pe3yJabTara

11.1

11.2

JleMoHCTpHpOBaTh, Ha MpUMEpax Poiib U MecTOo (ZH3UKH B (HOPMHUPOBAHHUH
COBpPEMEHHOM HAay4YHOW KapTHUHBI MUpPA, B PA3BUTHH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B TPAKTUUECKOUN JAESATEILHOCTH JIOJICH, LIETOCTHOCTh U €TUHCTBO
(hHM3UYeCKO KapTHHBI MHUpa

YuuTeIBaTh TpPAHUIBl TPUMEHEHUS W3YYCHHBIX (PHU3MUECKUX MOIeNeH:
TOYEUHBIHN AIEKTPUUECKUM 3apsij, siAepHas MOJIENb aTOMa, HYKJIIOHHAsT MOJEIb
ATOMHOTO sIJIpa IPH PeIIeHUH (PU3NUECKUX 3a1a4

11.3

11.4

PacnioznaBath usnyeckue siBineHUs (MpoLecchl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB  OJJICKTPOJMHAMUKH W  KBAaHTOBOH  (DM3MKH:  BIIEKTpUYECKas
IPOBOJIMMOCTB, TETJIOBOE, CBETOBOE, XNMHUYECKOE, MATHUTHOE JICHCTBHS TOKA,
B3aMMOJICHCTBUE MAarHUTOB, JJIEKTPOMAarHUTHAas WHAYKOHSA, JeHCTBHE
MarHUTHOTO TIOJII Ha TPOBOJHMK C TOKOM W JIBHOKYIIWHCA 3aps,
AIIEKTPOMAarHUTHBIE KOJIeOaHUS M BOJIHBI, MPSIMOJIMHEHHOE PacIpOCTpaHEHUE
CBETa, OTpaXEHHe, TMpPEJIOMIICHUE, HWHTepPEepeHIys, IUPpakuus Hu
noJsipu3alis CBEeTa, JUCTepcusi cBera, (¢orodnekrpuueckuii  dddekr
(poroadexT), cBeTOBOE MaBiIeHHWE, BOSHHKHOBEHHE JIMHEHYATOTO CIIEKTpa
aToMa BOAOPO/ia, €CTECTBEHHAS M HCKYCCTBEHHAS PAaIMOAKTUBHOCTh

OnuceiBaTh HM3y4YEHHBIE CBOWCTBA BEILECTBA (DIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKHE, IJIEKTPUUYECKYI0 TPOBOJUMOCTh  pa3IUYHBIX Cped) U
SJICKTPOMArHMUTHBIC ABJICHUA (HpOHGCCBI), HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/I€ BCJINYHHBI:
NIEKTPUYECKUH  3apsiA, CcuWiIa  TOKA, JJIEKTPUYECKOE  HampsDKEHHe,
ANIEKTPUYECKOE COMPOTUBIICHUE, Pa3HOCTh moTeHmmanoB, JJIC, paboTa ToKa,
HWHAYKIHUA MariuTHOTO IIOJIA, CHIIa AMHepa, CHJia HopeHua, WHAYKTUBHOCTDH
KaTYILIKH, YHEPTUs 3JEKTPHUUECKOr0 ¥ MarHUTHOTO TMOJIEH, MEPHOI U 4acToTa
KosiebaHuil B KoyieOaTeJIbHOM KOHTYpe, 3apsili M CHia TOKa B IIpoLecce
TrapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHud, (POKYCHOE pacCTOsSHUE U
OINITUYECKAs! CUJIA JIMH3bI; TIPU ONMCAHUH MPABHIBLHO TPAKTOBATh (PU3HUYECKUI
CMBICJI HCIIOJIb3YEMBIX BEJIHYMH, UX OOO3HAYCHUS M €AMHULIBI; YKa3bIBaTh
(GopMynbl, CBS3BIBAIOLINE JaHHYIO (DU3MYECKYyI0 BEIMYMHY C JIPYTHMH
BCJIMUYMHAMU

11.5

11.6

OnuceiBaTh HM3yYEHHbIE KBAaHTOBBIE SIBIIEHHUS U TPOIECCHl, HCIOIB3YS
¢u3nYecKre BEeTUUYNHBI: CKOPOCTh JIEKTPOMATrHUTHBIX BOJIH, JITMHA BOJIHBI U
4acTOTa CBETa, SHEPTHsl U UMITYJIbC (OTOHA, IIEPUOJ MOTypaciaaa, SHEPTUs
CBSI3M aTOMHBIX SJIep; TMPU ONMUCAHWH NPaBUIBHO TPAKTOBATH (HHU3HUYECKUIT
CMBICJI HCIIOJIB3yEMBIX BEIHYMH, WX OOO3HAYCHMS M €IMHMIIbI; yKa3bIBaTh
(GopMyJIBl, CBS3BIBAIOIIME JaHHYIO0 (U3MYECKYI0 BEIHYMHY C JPYTHMH
BEJIMYMHAMM, BEIYUCIIATH 3HAaUEHUE (PU3NUECKON BETUUYHUHBI

AHanu3upoBath (U3NUECKHE MPOLECCHl M SBJICHUS, UCHONB3YS (PH3HUYECKHE
3aKOHBl W TPUHIMIBL 3akoH Owma, 3aKOHBI MOCJIENOBATENFHOTO U
napajyiebHOTO COeIMHEHUsT TIPOBOJHUKOB, 3akoH Jkoyist — JleHna, 3akoH
9JIEKTPOMArHUTHONW HWHIYKIWH, 3aKOH NPSIMOJMHEHHOIO pAacHpOCTpaHEHHUS
CBETa, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI MPEJIOMIICHUS CBETA, YpaBHEHHE
OunHmreitHa st Goroaddexra, 3aKOH COXpaHEHHS DHEPrUH, 3aKOH
COXpaHEHUS! MMITYJIbCA, 3aKOH COXPAaHEHHUS 3JIEKTPUYECKOro 3apsia, 3aKOH
COXpaHEHHUS MacCOBOTO 4YHCIa, MOCTYNaThl bopa, 3aKOH pPaguOaKTHBHOTO
pacmaza; TpuU 3TOM pas3iUyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHIeCKOe  BBIpAKCHWE W YCIOBUA  (TpaHHIBI,  OO0JIAcTH)
MPUMEHUMOCTH

OHpeI[eJ'UITL HampaBJICHUEC BCKTOpA MHAYKIIMA MAarHUTHOTO IMOJI IMMPOBOJAHHUKA
C TOKOM, CHJIBI AMnepa " CHUJIbI J'IopeHua

11.8

CTpouTh M ONUCHIBATH H300paKEHHUE, CO3/aBaCMOC ILIOCKHM 3€pKajoM,
TOHKOU JIMH30H
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11.9

BBINOMHATE AKCHEPUMEHTHI IO HCCIICOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HMCIIOJIb30BAHUEM TNPSMBIX M KOCBCHHBIX M3MEPCHHUIA;, TIPU 3TOM
¢dopmynupoBaTh mpoOieMy (3aady) W THUIOTE3y Y4eOHOTO SKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO 000pYI0BaHUsI, TPOBOJUTh OMBIT U
(hopMyIIUPOBAThH BHIBOIBI

11.10

11.11

OCyIIEeCTBIATh NPSIMBIC U KOCBCHHBIC M3MEPEHUs (DU3HUYSCKUX BEIUYUH; TPU
3TOM BHIOMPATh OMTUMAIBHBIN CIIOCO0 M3MEPEHUS U HCIIOJIb30BaTh U3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUI

HccnenoBath 3aBUCUMOCTH (PH3UUECKHUX BEIWYNH C HCIIOIB30BAHUEM TIPSIMBIX
M3MEPEHMIA; IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yIIbTATHI
MOJTyYECHHOW 3aBUCHUMOCTH (DM3UYCCKUX BEIIMYHMH B BUJE TAOIUI] U IpaUKOB,
JIeaTh BBIBOJBI IO PE3yJIbTaTaM MCCIIETOBAHUS

11.12

Coluonath npaBmiIa 6€30MacHOTO TPyAa IIPU NPOBEJCHUH UCCIIEIOBAHUMN B
paMKax y4eOHOro IKCIepUMeHTa, yueOHO-UCCIIe0BATEIbCKOM U TPOSKTHON
JCATEIPHOCTH €  HCIOJIb30BAHHEM  HM3MEPUTEIBbHBIX  YCTPOWCTB |
712a60paToOpHOTO 00OPYIOBAHHS

11.13

Pemrate pacuéTHple 3amaud ¢ SBHO 3aJaHHONW (PU3MYECKOH MOAENbIo,
HCIIOJIB3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHbI M MPUHIUIIBI; HA OCHOBC aHalin3a YCJIOBUA
3aJa4u BeIOMpaTh (PU3NYECKYIO MOAETb, BBIICIATh (PU3UUECKHE BEIUYUHBI U
(hopMyJIbl, HEOOXOIUMBIC JIJIsl €€ PEIICHUS, POBOAUTh PACYEThI U OLICHUBATh
pearbHOCTh MOJTYYEHHOTO 3HaYCHUST (PU3NUECKON BETMUUHBI

11.14

11.15

11.16

Pemarp kauecTBeHHbIE 3a/la4M: BBHICTPAUBATh JIOTHYECKH HEMPOTHUBOPEUUBYIO
LETIOYKY PacCyKICHUH C OMOpPOW Ha W3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢du3nyuecKue SBICHUSI

Hcmone30BaTh npu peueHuu Y4eOHBIX 3aa4 COBpPEMEHHbIE
WH(POPMAIMOHHBIS TEXHOJOTHH  JUIA TIOMCKA, CTPYKTYpPUPOBaHMUS,
WHTEPHpETallud ©  TPEACTABICHUS YYEOHOH W  HAy4YHO-TIOMYJISIPHON
nHpOpMAIUH, TIONYYEHHOH W3 PAa3IWYHBIX HWCTOYHHUKOB, KPUTHUECKH
aHAIM3UPOBATH MOTy4aeMYI0 HH(HOPMAITHIO

OOBSCHATh TPUHIMIBI JCUCTBUS MAIllMH, NPUOOPOB W TEXHUYECKHX
YCTPOMCTB; pa3nuyaTh YCJIOBUS HMX 0O€30MaCHOrO HCIOJIb30BaHHUS B
IOBCEIHEBHON XU3HU

11.17

11.18

[MpuBOIUTH PUMEPHI BKJIaJIa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B
pasBUTHE HAYKH, B OOBSCHEHUE MPOLECCOB OKPYKAIOIIEI0 MHUpPA, B pa3BUTHE
TEXHHUKH U TEXHOJIOTUI

Hcnonb30BaTh TEOpETUUECKUE 3HAHUS 10 (PH3KKE B TIOBCETHEBHOM KU3HU IS
oOecrieyeHus1 0€30MaCHOCTH MU OOpaIIeHUH ¢ IPUOOPaMH U TEXHUYECKHUMU
yCTpOMCTBaMH, JUIsI COXpPAHEHHS 370POBbS W COONIOJACHHS  HOPM
9KOJIOTHYECKOT0 MTOBEJIEHUS B OKPYIKaIOIIEH cpeie

11.19

PaGotate B rpymnme C BBINOJMHEHHEM pA3IUYHBIX COIMAIBHBIX  POJIEH,
TUIAHUPOBATh PadOTy TPYNIbI, PALMOHAIBHO PacIpeAesaTh OOSM3aHHOCTH U
IUTAaHUPOBATh  JIEATENBHOCTh B HECTAHNAPTHBIX CUTYalMAX, aJeKBaTHO
OIIEHMBATh BKJIAJ KaKAOTO W3 YYaCTHUKOB TPYINIBl B  pEILICHHE
paccmarpuBaeMoii mpoOIeMbl

INPOBEPAEMBIE 3JIEMEHTBI COJAEP KAHUA

10 KVIACC
Kon Koxa npoBepsiemoro
IIpoBepsieMble 3JIeMEHTHI COAEPKAHUS
pazaena 3JIeMeHTAa

OU3UKA U METOJbBI HAYYHOI'O ITO3HAHU A

1

1.1 dusznka — Hayka o mpupojne. HaydHble METOIBI
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MO3HAHMSI OKPYKAarOIIEero MUpa. Ponb
JKCIIEPUMEHTAa M TEOPUHM B MPOIECCE IMO3HAHUS
MIPUPOIBI. DKCIICPUMEHT B (PH3UKeE

1.2

MopenupoBanue  (QU3UYECKUX  SBICHUH |
npoueccoB. Hayunele runote3bl. @Puznueckue
3aKOHBI M TEOpUH. ['paHUIBl NPUMEHUMOCTH
(¢u3nyecKkux 3akoHOB. [IpWHIMI COOTBETCTBUSI.
Porr mw wMecro ¢usumkn B QopMUpOBAHHH
COBPEMEHHOW Hay4HOHM KapTHHBI MHpa, B
MPAKTUYECKOMN AESITEIbHOCTH JIt0IeH

MEXAHUKA

2.1

2.2

2.1.1

###ParH#KMHEMATUKA

Mexanudeckoe  aBmkeHume. OTHOCHTEIHLHOCTH
Mexanuueckoro aBmkenws. Cucrema oTcuéra.
Tpaexropust

[lepememienne, CKOpOCTb  (CpelHsis  CKOPOCTb,
MI'HOBEHHasI CKOPOCTB) u YCKOpEHHE
MaTepUaJbHOM TOYKM, HX IPOEKIUM Ha OCH
cuctembl KoopauHaT. CliokeHue mepeMelieHuit u
CJIO’KEHUE CKOpOCTEH

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHEUHOE JBUKEHUE. I'padukn
3aBHCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOpPEHHUS,
IIyTH M IEPEMEIICHUS MATEpUaIbHOM TOYKU OT
BPEMEHHU

CBo0OoHOE TIaieHne. Y CKopeHrue CBOOOTHOTO
mageHus

Kpuponuneitnoe JIBUYKEHUE. PaBHOMepHOE
JIBIKEHHE MaTepUaibHON TOYKH IO OKpPY>KHOCTH.
YrioBasi CKOpOCTb, JINHEWHas CKOpocTh. [lepuon u
gyacroTa. LleHTpocTpeMuTenbHOE yCKOpeHHe

TexHHuecKre ycTpoiCTBa: CIMIOMETP, IBHXKEHHE
CHAps10B, LIEIHbIC U PEMEHHBIE IepeJadn

[IpakTiueckne paboTsl. M3MepeHre MTrHOBEHHOMH
ckopocTH. HMccnenoBaHue COOTHOIIEGHUS MEXITy
My TSMH, MPOHACHHBIMH TEJIOM 3a
MOCJIEA0OBATENBHBIE PaBHBIE POMEKYTKH BPEMEHHU
NP PaBHOYCKOPEHHOM [BM)KEHHM C HadalbHOU
CKOPOCTBIO, paBHOH Hyiro. M3ydeHue ABMKEHUS
mapukKa B BA3KOW KUJAKOCTU. V3yueHHne NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

###Parf#H#INMHAMUKA

221
222

IIpunuun otHOcuTensHocTH [anunes. Ilepsbrit
3akoH HproroHa. IHepranbHble CUCTEMBI OTCUETA

Macca tena. Cuna. I[IpyHIMD cyneprno3uum cui

223

Bropoii 3akon HeloTOHa 117151 MaTepuanbHOM TOUKH
B nHepuuansHoi cucteme orcuéra (MCO). Tpernit
3aK0H HpIoTOHA 17151 MaTepHUaIbHBIX TOUYCK

224

3akoH BceMHpHOTO TAroTeHUs. CHiia TSOKECTH.
ITepBast kocMu4ecKasi CKOpocTh. Bec Tena

225

Cwta ynpyroctu. 3akoH ['yka
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2.2.6

2.2.7

2.2.8

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpeHUs
CKOJILKEHUS U cuiia TpeHus nokos. KoapduuueHt
Tpenusi. Cuiia CONPOTHUBIICHUS IIPU ABWKEHUU Tella
B )KMJKOCTH WJIM Ta3e

IlocTtynatenpHOe W BpalaTeNIbHOE BIDKEHHE
a0CcoII0THO TBEPIOTO Tela

MOMEHT cuIbl OTHOCHTEIBHO OCH BpallleHUs.

[Imeuo cunbl. YcnoBusg paBHOBECHS TBEPAOIO TeJa
B UCO

229

2.2.10

Texuuueckue YCTpOﬁCTBai TNOANIUITHHUKH,
JBMKCHUEC NCKYCCTBCHHBIX CIIYTHHUKOB

[IpakTrueckne paborel. M3ydeHue ABHKEHUS
Opycka 1o HAaKJIOHHOW IIOCKOCTH TIOJ| ACWCTBHEM
HECKOJBKHX cuil. MccnenoBanue 3aBUCUMOCTY CUIL
YOPYTOCTH, BO3HUKAIOMIUX B JAeQopMUpYyeMOil
NpPY>XUHE W PE3MHOBOM 00pa3le, OT BEIMYMHBI UX
nedopmanuu. VMcecnenoBanue ycinoBuid paBHOBECHS
TBEPJOrO TeJa, UMEIOLIEr0 OCh BPaIlleHHs]

###Par###3AKOHBI COXPAHEHNM A B MEXAHUKE

NMnynsc ~ MarepuanbHOW  TOYKHM,  CHUCTEMBI

2.3.1 MaTepUaNIbHBIX  TOYeK. HMMIOynasCc CHIIBI |
M3MEHEHUE UMITYJIbCa Tella

232 3akoH coxpaHeHus umnyibca B MCO. PeaktuBHOE
JIBUKEHUE

233 PaboTa crtbl

234 MOIIHOCTE CHIIBI

235 Kunernueckass sHepruss MarepuanibHOM TOUKH.
TeopeMa 0 KHUHETUYECKOU SHEPTUU
[HoTenuuanbHas sueprus. [loreHumnanbHas SHeprust

236 YIIPYro nehopMUPOBaHHON MIPY>KUHEIL.

23 [ToTenmmannpHas SHEPrus Tena BOJIHM3H

MIOBEPXHOCTHU 3eMJIU
[ToTeHumanbHble U HEMOTEHIIUAIBbHBIE CUIIBL. CBSI3b

237 paboThl HEMOTEHIUAIBHBIX CHJI C H3MEHEHHUEM
MEXaHWYECKOM DHEPrud CHCTEMBI Tel. 3aKOH
COXpaHEHHUs MEXaHUIECKOW dSHEPTUH

2.3.8 Yupyrue v HeynpyTrue CTOIKHOBEHHS

23.9 TeXHI/IT-.IeCKI/Ie yCTpOfICTBaZv JIBIDKEHUE  PAKET,
BOJOMET, KOTIEep, MPY>KHHHBIN TUCTOJIET
[IpakTrueckue paboTEIL. N3yuenue CBSI3U

23.10 CKOpOCTE€  Tel  MNpU  HEYNpyroMm  yaape.
Uccnenoanne cBs3u pabOTHI CHUJIBI C H3MEHEHUEM
MEXaHUICCKOM SHEPTHUH Tea

3 MOJIEKYJISIPHAS ®U3MKA U TEPMOJIMHAMUKA
##HPar###OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

OcHOBHEBIE TIOJIOKEHHUS MOJICKYJISIPHO-

311 KHUHETUYECKOM Teopun. BpoyHOBCKOE ABUKEHHUE.

3.1 o Hubdysus. Xapakrtep TIBYKEHUS u

B3aUMOJICUCTBHUSI YACTHUII BEIICCTBA

312 Mopenu CTpoeHHUs! Ta3oB, KUIKOCTEH U TBEPABIX

TeI U OOBSICHEHHE CBOWMCTB BC€IICCTBA HAa OCHOBEC
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9TUX MOJeaeH

Macca  monekyn.  KonuuectBo — BemiecTsa.
[TocTostaHast ABoraapo

TemmoBoe paBHOBecue. Temmepatypa u €€
n3Mmepenue. [llkana temneparyp Llenbcus

Mogens upeanbHoro raza. OCHOBHOE YpaBHCHUC
MOJ'ICKy.TIS[pHO—KHHGTPI‘-ICCKOfI TEOPUHU HACATIBHOI'O
rasa

AOcomoTHas Temreparypa Kak Mepa CcpemHel
KMHETUYECKOH DJHEPrMM TEIUIOBOTO JBMXKEHHS
yactul rasa. [llkana remneparyp KenasBuna

Ypasuenue Krnaneiipona — MenzaeneeBa. 3akoH
JlanpTOHA

3.1.10

I"azoBbie 3akoHbI. M30mpoliecchl B U1€allbHOM Ta3e
C TIOCTOSIHHBIM KOJIMYECTBOM BEIECTBA: M30TEPMa,
u3oxopa, u3obapa

TexHudecKue ycTporcTBa: TEPMOMETP, OapOMETp
[IpakTnueckne  pabotel. W3mepeHme  macchl
BO3AyXa B KiaccHOM komHarte. HccnemoBaHue

3aBUCUMOCTH MCXKAY HNapaMe€TpaMu COCTOSAHUA
Pa3peKEHHOTO ra3a

3.2

OCHOBbBI TEPMOJIMHAMUKUA

3.2.1

3.2.2

323

324

TepmoanHaMuueckas cHucTeMa. BHyTpeHHss
SHEPTHUS TEPMOTUHAMHYECKON CHCTEMBI U CITOCOOBI
€€ U3MEHEHUS

KonnuecTBo Temnotel u paborta. BHyTpeHHsA
SHEprusl OAHOATOMHOIO U/I€AJIHOIO Ta3a

Buner TeIUIoNepeayu: TEIUIONPOBOIHOCTD,
KOHBEKLUS, WU3IyuyeHue. TemioéMKoCTh —Tena.
VYnaenbHas  TemnoEMKOCTh — BemiectBa.  Pacuér
KOJINYECTBA TEIIOTHI IPH TEIUIoNepeaue

[lepBbiii 3axkoH TepMmoauHaMuku. lIpumenenue
HEPBOro 3aKOHA TEPMOJIMHAMUKHU K HU30IIPOLECCaM.
I'paduueckast uHTEpHIpETAIMS PAOOTHI Ta3a

3.2.5

TemmoBble  MamuHbl.  [IpuHIUnBl  JIedcTBUA
TeroBbIX MamuH. [IpeoOpa3oBanust »Heprum B
TeIoBbIX MamuHaX. Ko3ddumuent mone3noro
nmevictBus (manee — KIIJ) TemmoBoil MammmHEL
[uxn Kapuo u ero KITJ]

3.2.6

3.2.7

3.2.8

Bropoii 3akoH TepmoauHamuku. HeoOpaTtumocTh
MpoleccoB B Ipupozae. TemnoBble IBUraTElH.
DKOJIOTHYECKHE TPOOIEMBI TeTIIIOIHEPTETHKH

TexHuueckue ycTpoicTBa: ABUTraTelb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHUK, KOHTUITHOHED
[IpaxkTnueckue paboTel. M3mepeHne ymeanHOM
TEIIOEMKOCTH

33

##H#H#Par#H# AT PEI'ATHBIE COCTOSHNA BEIIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

ITapooOpa3oBanue u KoHueHcaius. lcmapenue u
KUTICHUE. YJlelbHass TeIuioTa Tapoo0pa3oBaHusl.
3aBUCHUMOCTb TEMIICPATYPhI KUIICHUS OT IaBJICHUS

332

AOcoimoTHas u OTHOCHUTCJIbHAsA BJIAXKHOCTb
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Bo3nyxa. HaceleHnslit map
Teépnoe Temo. Kpucrammueckwne w amopdHBIC

3.33 Tena. AHM30TPOIUS CBOMCTB KpUCTAILIOB. JKuakue
kpuctayuibl. COBpeMeHHbBIE MaTepHaIbl

334 [InaBneHue u KpucTaIM3alys. Y AeabHas TeIioTa

o miaBiaeHus. CyomuMarts

3.3.5 YpaBHEHHE TEIIIOBOTO Oaanca
TexHHUeCKHEe  YCTpOWCTBa: THTPOMET] u

336 MICUXPOMETP, KAIIOPUMETP, TEXHOJIIOTUH MOTydEHUS
COBPEMEHHBIX  MaTepHajoB, B TOM  4YHCIC
HaHOMAaTEpHUaNOB, U HAHOTEXHOJOTHH

337 [Mpaktuueckue paboThl. V3MmepeHne BIaKHOCTH
BO3yXa

4 QJIEKTPOJJMHAMUKA
###ParH##OJIEKTPOCTATUKA

411 DneKTpu3aIms Tell. DNEeKTpHUeCKuii 3apsia. J(Ba Buga
NEKTPUYECKUX 3aps/IOB

4.1.2 [IpoBOJHUKH, ANDJIEKTPUKH U MOTYIPOBOIHUKU

4.1.3 3aK0oH COXpaHEHHS JIESKTPUICCKOTO 3apsiaa

4.14 Bzaumoneiicteue 3apsaoB. 3akon Kynona
DIIEKTPUYECKOE noJe. Hanpsxénnoctsb

4.1.5 3NEeKTpUYecKoro mons. lIpuHIum cynepno3unuu.
Jluanm HanpsHKEHHOCTH SIEKTPUIESCKOTO OIS

416 PabGota  cum  ANEKTPOCTATHUECKOTO  MOJIS.
[ToTenuuan. PasHocTh MOTEHIMAIOB

4.1 [IpoBoHUKE ¥ JUANEKTPUKH B TOCTOSTHHOM

4.1.7 3IEKTPUYECKOM oJie. Jusnexrpuueckas
MIPOHUIIAEMOCTh
Onektpoémkoctb. KonaeHcaTop. DneKTpo€MKOCTh

4.1.8 TUIOCKOTO KOHJEHCATopa. JHEpPrus 3apsyKEeHHOIo
KOHJIeHCaTopa
TexHndeckue yCTpOWMCTBA! AIEKTPOCKOIIL,

419 3JEKTPOMETD, 9JIEKTpOCTaTHYEeCKass  3alluTa,
3a3eMJIEHHE  DJIEKTPONpPUOOPOB,  KOHJEHCATOP,
KCEPOKC, CTPYHHBII PUHTED

41.10 HpaKTI/IL‘I‘eCKI/Ie paboThI. Wsmepenue
3NEKTPOEMKOCTH KOHJIEHCATOpa

#HiHPar###ITIOCTOSIHHBIN DJIEKTPUUYECKHI TOK. TOKU B PA3JIMYHBIX
CPEJAX

Ycnosus CYLIECTBOBAHUS MOCTOSIHHOT'O

42.1 anekTpuueckoro Toka. Mcrtounuku Toka. Cuia
ToKa. IToCTOsIHHBIN TOK

4.2.2 Hanpspxenue. 3akon Oma Jutst y9acTKa [eTnH

4.2 423 DIIEKTPUIECKOE COTIPOTHUBJICHUE. YaenpHOE

COTIPOTHBIICHHUE BEIIECTBA

404 [locnenoBarenbHOe, TapayjieNlbHOE, CMEIIaHHOE
COEIMHEHNE TPOBOIHUKOB

495 Pabora snekTpuyeckoro toka. 3akoH Jkoyms —
Jlenma

4.2.6 MOIIHOCTB NEKTPUUECKOTO TOKA
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43

4.2.7

4.2.8

anekTpoaBmwkymas cuna (mamee — DJC) wm
BHYTpPEHHEE COMPOTHBICHHE HCTOYHUKA TOKa.
3akom Oma @I  TOMHOM  (3aMKHYTOM)
anekTpuydeckoil enu. KopoTkoe 3amMbikaHue
DNeKTpOHHasT MPOBOAMMOCTHh TBEPABIX METAJUIOB.
3aBHCUMOCTb  COMPOTHBICHHA  METAJIOB  OT
Temneparypsl. CBEpXIpOBOIUMOCTb

4.2.9

OnexkTpudyeckuif TOK B Bakyyme. CBolicTBa
AJIEKTPOHHBIX MTyYKOB

4.2.10

4.2.11

[omynpoBoguuku. CoOCTBeHHass W NpUMecHas
MPOBOAMMOCTG TIONYIPOBOTHUKOB. CBoicTBa p-n
nepexoja. [1onynpoBoIHUKOBBIC IPUOOPHI

DIIEKTpUYECKUI TOK B 3JIEKTPOJIUTAX.
DIEKTPOIUTUYECKAS TUCCOIMAIIHSI. DIEKTPOIU3

4.2.12

4.2.13

DIEeKTpUYECKUN TOK B razax. CaMOCTOATEIbHBIN U
HECaMOCTOSITEJIbHBIN  pa3psan. PasnuuHble THIIBI
CaMoCTOSTENbHOTO pa3psaa. Monnus. [1nazma

TexHuueckue ycTpoiicTBa: aMIepMeTp, BOJBTMETD,
peocrTar, HCTOYHUKHU TOKa,
3JIEKTPOHArpeBaTENbHbBIE puOOpHI,
AJIEKTPOOCBETHTENIbHBIE ~ MPUOOPHI,  TEPMOMETP
COIIPOTHUBIICHHS, BAKYYMHBIA AMOX, TEPMUCTOPHI U
(OTOPE3UCTOPhI,  MONYNPOBOJHUKOBBIA  JTUOJ,
TraJJbBaHUKa

4.2.14

KoanposepsieMoro 3j1emeHnTa

[Mpaktudeckue pabotel. H3yueHne cMmemIaHHOTO
COEJIMHEHMSI PE3UCTOPOB.

W3amepenne OJIC HUCTOYHMKA TOKa W €ro
BHYTPEHHEr0  COMNpoTHBIcHUs.  HabOnromeHue
JJIEKTPOJIN3a

HpOBepﬂeMBIe 3JIEMEHTBI COACPKAaHUA

SJIEKTPOJMHAMUKA

##H#HParH##MAT HUTHOE I10JIE. QJIEKTPOMATHUTHAS MHYKIOWA

4.3.1

432

433

IocTostHHBIE MAarHUTEL. BzaumogeiictBue
MOCTOSIHHBIX MarHUTOB

MarnutHoe  moie.  Bektop — marHutHOM
nHaykuuy. IlpuHnun cynepnosuuuu. JluHuum
MariuTHoM  wmHAaykuuu. KaptuHa — nuHUi
MarHUTHOM HHAYKIMH TOJs  IHOCTOSHHBIX
MarauToB

MarsuTHoe 1TOJE€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMII 107 JJIMHHOTO MPSMOIO
MPOBOJHWKA W  3aMKHYTOTO  KOIIBIIEBOTO
MPOBOJHUKA, KATYMIKK C TOKOM. OmBIT
Opcrena. BzammonedicTBHEe TMPOBOJTHHUKOB C
TOKOM

4.3.4

Cuta Amriepa, e€ MOIYJTb M HalIPaBIICHUE

4.3.5

Cuna Jlopenma, e€ MOmaynbp W HampaBlCHUE.
JBuxeHue 3apsKEHHOM YaCTHIIbI B
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OJIHOPOJIHOM MarHuTHOM Tmojie. PaGoTa CHIIbI
Jlopenua

4.3.6 SIBreHMe NeKTPOMarHUTHOM MHAYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHON WHAYKIIUH
438 OHAC wunHmykuud. 3aKOoH 3JIECKTPOMATHUTHOM
uHaykuuu Papanes
BuxpeBoe  anmektpuueckoe  mome.  IJIC
43.9 WHAYKOUM B  MPOBOJHHMKE,  JIBIOKYIIEMCS
MOCTYIIATeIbHO B OJHOPOJHOM MAarHUTHOM
noJje
4.3.10 [Ipasuio Jlenmna
4311 NHpykTuBHOCTE.  SIBIEHHE  CaMOMHIYKLUU.
- OJ1C caMOUHITYKIIUN
4.3.12 OHepryus MarHUTHOTO MOJIsl KATYIIKU C TOKOM
4.3.13 DNIeKTPOMAarHUTHOE I0JIe
Texuuueckue YCTpOMCTBA: MIOCTOSIHHBIE
4314 MAarHuThl, SJIEKTPOMATHHUTHI, 3JIEKTPOABUTATElb,
YCKOpUTEIH AJIEMEHTaPHBIX YacTHII,
WHIYKLHMOHHAS [1eYb
[IpakTiueckne padoThl. M3ydeHne MarHUTHOTO
oSl  KaTylmKu ¢ TokoM. MccnenoBaHue
4.3.15 JIEHCTBUS TIOCTOSHHOTO MAarHUTa Ha paMKy C

TOKOM. Uccnenosanue SIBJICHUS
AJIEKTPOMArHUTHON MHYKIIHH

KOJIEBAHMA 11 BOJIHBI

5.1

###HPartHH#MEXAHNYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenouas CHCTEMA. CBoOOIHBIE
KoJIeOaHus. I'apmonnueckue KoJieOaHus.
Ilepuwon, w4wacrora, ammuuryaa W (asa
KoJIeOaHUI

IIpyxuHHBIE ~ MasTHUK.  MaTeMaTH4ecKuil
MasTHUK

YpaBHeHue TapMOHUYECKUX KOJICOaHHIA.
KunemaTtnueckoe M AMHAMUYECKOE OIMMCAHUE
K0JIe0aTEeIILHOTO JIBUKCHHUS

[IpeBpamienne »HEpruM NpH TapMOHMUYECKUX
koneOaHmsax. CBs3p aMIUIMTYABl KOJIeOaHMHA
WCXOAHOMW  BEJIMYMHBI C  aMIUTUTYJaMH
KosieOaHuil € CKOPOCTH M yCKOPEHUs

KonebarenbHpiit KOHTYD. CBoOonHBIE
9JIEKTPOMAarHUTHBIE KOJIEOaHUs B HACaTbHOM
KOJIEOATEIIbHOM KOHTYpe. AHAIOTHS MEXTy
MEXaHHYECKUMH W DJIEKTPOMArHUTHBIMU
kosiebanusimu. @opmyna Tomcona

3aKkoH COXpaHCHHA OJBHCPrum B HUACAIIBHOM
KoJIe0aTeILHOM KOHTYpC

BeIHYXKICHHBIE ~ MEXaHWYECKHUE  KOJIeOaHWMs.
Pe3onanc. Pe3onancHas KpUBas.
BrIHyXIeHHBIE 2IeKTPOMAarHUTHBIE KOJIEOaHMsI.

ITepemenHbIit TOK. CuHycouaaIbHbIN
MIEPEMEHHBIN TOK.
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52

53

MOIIIHOCTL NEpEMCHHOI'0 TOKaA. AMHJ’II/ITYI[HOG

5.1.9 U JCHCTByIOIllee 3HAYCHHE CHJIBI TOKa U
HATPSDKEHUS
Tpancopmarop. IIpomsBoacTBo, Iepemada u
norpedIeHwe IIEKTPUIECKON SHEPTHH.
5110 OKOJOTMYeCKue PHUCKU TMpU IPOU3BOJACTBE
o 3IEKTPUYECKOU SHEPIUH. KynasTypa
WCTIOTIb30BaHMUS 3IEKTPOIHEPTUHU B
HOBCEIHEBHOM XU3HU
TexHuueckue YCTpOWCTBA: ceticmorpad,
5.1.11 AIEKTPUUECKUI 3BOHOK, JUHUU
JNEeKTpoIepenad
[IpakTuueckue paboThL Hccnenosanue
3aBHCHMOCTH TIEPHO/a MaJIbIX KoJebaHul Tpy3a
5112 HAa HHUTA OT JUIMHBI HUTH W MAacChl Tpy3a.

HccnenoBanrne nepeMEHHOrO TOKAa B IIENH U3
IIOCJIEI0OBATEILHO COEUHEHHBIX
KOHJIEHCATOpa, KaTyIIKH B PE3UCTOPa

##HPart#MEX AHUYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

MexaHuueckue BOJIHBI, YCIIOBHSA
pacmpocTpaHeHHUsl. [lepuon. CkopocTh
pacupocTpaHeHU u JUIMHA BOJIHEL.
[Tonepeunslie U MPOAOIbHBIE BOTHbI

522

#i#Par#t#t Wurepdeperums u  audpakius
MEXaHHUYECKHX BOJH

523

524

3Byk. CkxopocTh 3ByKa. I'pOMKOCTBH 3ByKa.
Bricora ToHa. TeMOp 3ByKa

ONeKTpOMarHuTHBIE BOJIHBL. VYcnosus
W3IIy4CHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opueHranus BekTopoB E, B u v B
9JIEKTPOMArHUTHOM BOJIHE B BAKyyMe

525

CpoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHEe,  IPEJIOMJICHHEe,  IOJSIPH3ALUS,
TUQPaKIHs, uHTEepQEpEHIUS. CkopocThb
QJICKTPOMArdMTHBIX BOJIH

526

[IIxana aneKkTpOMarHUTHBIX BOJIH. [IpumeHeHue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

528

HpI/IHI_H/IHI)I pPagnuocCBA3n u TCJICBHUACHUA.
Panuonokanus. DIIeKTPOMarHuTHOE
3arpsi3HEHHUE OKPYIKarolIe cpeibl

TexHuueckue  yCTpOMCTBA:  MYy3BIKAJIbHBIE
WHCTPYMEHTHI, yJIBTPa3BYKOBasl JUATHOCTHKA B
TEXHUKE U MEAUIIMHE, pajap, paAHUONPUEMHUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus

##HPar#HHOII TUKA

5.3.1

[TpsiMonuHEHHOE paclpoCTpaHEHUE CBeTa B
oIHOpoaHo# cpexe. JIyu cBera

532

OtpakeHue cBeTa. 3aKOHBI OTPaKEHUS CBETA.
INoctpoeHue n300pakeHHI B IFIOCKOM 3epKaie

533

[penomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBETA.
AOCOIIOTHBI MTOKa3aTeNb MPETOMIICHUS
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534

[Tonnoe BHyTpeHHee otpaxenue. I[IpenenbHbIN
YT0JI IOJTHOTO BHYTPEHHETO OTPaYKEHHUSI

53.5

Hucnepcust cBera. CIOXHBIM cocTaB 0enoro
cBeta. [IBer

53.6

5.3.7

5.3.8

539

5.3.10

5.3.11

Cobuparoniyie ¥ paccenBarolue JuH3bl. ToHKas
nuH3a. POKYyCHOE pacCTOSHHE M ONTHYECKas
cuiia TOHKOH JIMH3BI. [Toctpoenue
n300paxeHni B coOuparomux u
pacceuBaomux JuH3ax. dopmyna TOHKOH
JIMH3EL. YBEIIMUCHHUE, TaBacMOE JTHH30H

[Ipenensl NPUMEHUMOCTH  I€OMETPUUYECKOU
ONTHKU

NuTepdepenmus CBeTa. Korepenrtnsie
HCTOYHHUKH. Vcenosus HaOJIIOIeHUA
MaKCUMyMOB u MUHHMYMOB B
UHTEPQEPEeHLIMOHHOW  KapTHHE OT  JABYX
cUH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB

Hudpakiust ceera. JludpakimonHas pemérka.
YcioBue HaOIOJEHUS TJIABHBIX MaKCHMYMOB
MpH TIAJACHUA MOHOXPOMAaTHYECKOTO CBETa Ha
TA(QPaKIHOHHYIO PEIIETKY

[Tonspuzaius ceeTa

TexHuueckue  ycTpoiicTBa:  OYKH, JIyIHa,
¢oroamnmnapar, MPOCKIIMOHHBIN anmapar,
MHUKPOCKOII, TEJECKOIl, BOJOKOHHAs ONTHKa,
JU(paKIUOHHAas PELIETKA, OJISIPOHT

5.3.12

[IpakTrueckue padoTel. MI3mMepeHne mokazarens
MPEIOMIICHHUSL. UccnenoBanne CBOHCTB
n3o0pakeHud B JmMH3ax.  HaOmonaeHue
JIUCTIEPCUU CBETa

SJIEMEHTbI CIELIMAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panuibr MIPUMEHUMOCTH KJ1aCCUYECKOI
MEXaHUKH. ITocTynaTsr TEOPHUH
OTHOCUTENIHOCTH: HMHBAPUAHTHOCTh MOJYJIA
CKOPOCTHM CB€Ta B  BaKyyMme, MPUHIUI
OTHOCHUTEIBHOCTH DHHIITEHHA

6.2

OTHOCHUTEIHLHOCTD OJTHOBPEMEHHOCTH.
3ameyieHre BpEMEHHU U COKPAIEHUE TTUHBI

6.3

DHEprust 1 UMITYJIbC CBOOOTHON YaCTHUITHI

6.4

CBsI3b MacChl C OHEPrHEdl W HMIIYJIbCOM
CBOOOIHOM YACTULBI. OHeprus HOKOS
CBOOOJIHOM YaCTHIIbI

KBAHTOBAS ®UN3UKA

#H#Par###JIEMEHTHI KBAHTOBOM OIITUKHU

7.1.1

®otonsl. Dopmyna I[lnaHka CBS3M SHEPruu
(oTOHA C ero 4acTOTOH. DHEPrusi U UMILYJIbC
dhoTona

7.1

OtkpeiTHe U HccnenoBaHue ¢GorodddexTa.
Omnpitel A.I'. CroneroBa. 3akonbl hpoToadhdhexra

VpaHenne OitHmTeiiHa a1 QoTorddekra.
«Kpachas rpanuna» Gorospdexra
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7.2

7.14
7.1.5

7.1.6

7.2.1

Hasnenue ceeta. OnbiTel [1.H. JIeOenena
XUMHYECKOe JIEUCTBHE CBETA

TexHudeckue  ycTpoWcTBa:  (POTOIIEMEHT,
¢doTomaTumk, comHeyHas Oatapesi, CBETOAHON

CTPOEHME ATOMA

Mogpens atoma Tomcona. OnbiTe! Pe3epdopma
0 UCCIIEIOBAHUIO CTPOCHHS aTOMa.
[TnanerapHas MOJIE/Ib aTOMa

7.2.2

IToctynatel bopa. M3nydeHnue u noriouieHue
(hOTOHOB IIpH ITEpPEX0/Ie aTOMa C OJHOTO YPOBHA
SHEepruM Ha Apyroi. Buael cnextpoB. Crektp
YPOBHEW 3HEPrUMHU aTOMa BOJOPO1a

723

724

7.2.5

BonnoBrle cBoicTBa dacTtull. BouHBL Oe
Bpoiina. KopnyckynspHO-BOTHOBON AyanusMm.
Judpakiust 31eKTPOHOB Ha KpUCTaIDIaxX
CHOHTaHHOE U  BBIHYXKJIEHHOE H3Jy4YCHUE.
YCTporCTBO M IPUHITUI paOOTHI JIazepa
TexHuueckue  yCTpOMCTBA:  CHEKTPaJIbHBIA
aHanu3 (CIEKTPOCKOM), Jla3ep, KBAHTOBBIN
KOMIIBIOTED

7.2.6

[MpakTudeckue paboTHI. Habnronenue
JIMHEHYATOro CIEKTpa

7.3

ATOMHOE AP0

7.3.1

Metonasnl HaOIIOAECHUA u perucrpauuu
3JIEMEHTAPHBIX YACTHUL

7.3.2

OTKpBITHE PaJnO0aKTUBHOCTH. OMnBITHI
Pesepdopna 1o  ompemeneHHo  cocTasa
paaroakTuBHOTO M3nMy4denus. CBoiicTBa anbda-,
Oera-, raMma-u3ry4eHusl. Brwusiaue
PaIoaKTUBHOCTH Ha KHBbIE OPraHU3MBbI

7.3.3

7.3.4

OTkpbITHE TIPOTOHA M HeWTpoHa. HykinoHHas
Monenb siupa ['elizenOepra — VBaneHko. 3apsif
sapa. MaccoBoe uunciio siapa. M30Tonsl

Anbda-pacia. IJICKTPOHHBIH U MO3UTPOHHBIMH
Oera-pacmaj. I'amma-u3zydeHue. 3akoH
PaJIMOaKTUBHOTO pacraja

7.3.5
7.3.6

DHeprus CBS3M HYKIOHOB B fAape. SnepHbie
cuiibl. JledexT Maccol siapa

H,E[epHLIC pCaKkuuu. J_ICJ'ICHI/IC 1 CUHTC3 AJCP

7.3.7

SlnepHelii  peaktop. TepMosAepHBIA CHHTES.
[IpobnemMbl ¥ TEpPCHEKTUBBI  SIAEPHOM
SHEPTeTHKH. JKOJIOTHYECKHE ACTIEKTHI SACPHON
SHEPTeTHKH

7.3.8

DJeMeHTapHbIe YaCTHULBL. OTkpBITHE
MIO3UTPOHA. ®yHIaMeHTalbHbBIE
B3aMMOJAEHCTBUSA

7.3.9

TexHudeckue yCTpOWCTBA: AO3UMETP, Kamepa
BuiibcoHa, siiepHbIi peakTop, arToMHast 6oMba

7.3.10

IMpakTuueckue pabotsl. MccnenoBanue TPEKOB
gacTull (110 TOTOBbIM (hoTorpadusim)
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8.1

OJIEMEHTBI ACTPOOU3NKUA

Bun 3BénmHoro wHeba. CoszBe3gus, spKue
3BE3/1b1, IUIAHETHI, UX BHJIUMOC JIBHIKCHUC

8.2

8.3
8.4

8.5

8.6

Conueunass  cucrtema. [lmaneTs  3eMHOMU
rpynmel. [maHeTbI-TuranTel M WX CHYTHHKH,
KapJIUKOBEIE TuTaHeTH. Manbie Tena ComHeTHON
CHUCTEMBI

Comare, dhotochepa u atmochepa. ComHedHas
AKTHBHOCTb

Wctounuk 3neprun CosHIIA U 3BE31

3BE3/1bl, X OCHOBHbIE XapaKTEPUCTUKH: Macca,
CBETUMOCTD, panuyc, TEMIIEpaTypa, HX
B3aUMOCBA3b. JlMarpaMma «CHEKTpallbHBIA Kilacce

— CBETUMOCTE. 3BE3 b1 TJIaBHOM
IOCJIEIOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTDY JUIS 3BE3] IJIaBHOM
[10CJIEI0BATEIIHLHOCTH

#iHPar##BHyTpeHHee CTpOeHHE 3BE3 .
CoBpeMeHHbIE MPEACTABICHUS O IPOUCXOXKICHUH
u spomonmu ComHia W 3BE3A. DTalbl KHU3HU
3BE31

8.7

8.8

8.9

8.10

Mneunsiit  IIyre — nHama  TasnakTuxa.
CnupanbsHas CTPYKTypa lanaxtuku,
pacnpeneneHue  3BE3M, rasa W IBUIM.
ITomoxenune u nBwxenne Comnuia B [amakTuke.
IInockast u  cdepuueckass  HOACHUCTEMBI
lanakTuku

Tunsl ramakTuk. PaguoranakTukd W KBas3aphbl.
UYEpHbIe ABIPHI B IAPAX TATAKTUK

Bcenennas. Pacmmpenne Bcenennoil. 3akoH
Xab6ma. PazOeranue ranaktuk. Bospact wu
panuyc Bceenennoil, Teopus bosibiioro B3peiBa.
Mopenp «ropsueit Bcenennoii». PenukroBoe
W3ITy4YeHHe

MacmrabHas CTPYKTypa Bcenennoit.
Meraranaktuka.  HepeménHeie  mpoOiieMsbl
ACTPOHOMUU
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