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IHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo Qu3uke 0a30BOro YpoBHSI Ha YpPOBHE CPEAHEro OOLIEro
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJOXKEHHM W TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOW 00pa3oBaTellbHOI mporpammsbl, npeactaBieHHbIXx B OI'OC
COO, a Takxke ¢ ydéroM denepanbHOW paboyelt TPOrpaMMbl BOCIUTAHUSA U
KOHIEMIIMK TpernojiaBanusi yuyeOoHoro npeamera «Pusmka» B 00pa3oBaTeIbHBIX
OpraHu3aIusiIx Poccutickon denepanuu, peanu3yommx OCHOBHBIE
o0Opa3oBaTeabHbIE MPOrPAMMBbI.

Conepxanue mporpaMmbl MO (U3MKE HAMpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHun ux ¢usnke Ha 0a30BOM ypPOBHE Ha OCHOBE CHCTEMHO-IESTEIHLHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBaHusimM DPI'OC COO k
IUIAHUPYEMBIM JTUYHOCTHBIM, NPEIMETHBIM W METANpPEIMETHBIM pPE3yJIbTaTaM
oOyueHusi, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh peaM3allud MEXKIPEAMETHBIX
CBsA3€H (UBMKU C €CTECTBEHHO-HAy4YHBIMU Yy4e€OHBIMU mpeaMeramu. B Hel
OTPENENSIOTCS OCHOBHBIC 1I€JIM M3y4YeHUsl (DU3UMKHU HAa YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3UKHU: JIMYHOCTHBIE,
MeTanpeaMeTHbIS, TPEAMETHbIE (Ha 6a30BOM ypOBHE).

[IporpamMma 1o ¢pu3rKe BKIIOYACT:

e IUIAHUpPYEMBbIE PE3yJIbTAaThl OCBOCHUS Kypca (U3MKH Ha 6a30BOM YpOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YJIbTaThl IO FoJjaM 00yUYeHUS;

e coaepxxanue yueOHoro npeamMera «dusuka» no rogam o0ydyeHHs..

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHax MPUPOIBI, BBICTyHas B
KayecTBe Y4eOHOTo MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUM 00 okpyskarorieM Mupe. [IIkonbHbIN Kypc GU3UKH — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI
JexaT B OCHOBE IPOIECCOB U SBJICHUMN, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
¢usnueckoir reorpadmeit w actpoHommeil. lcmonmb3oBaHWME W aKTUBHOE
OpUMEHEeHHe (U3MYECKUX 3HAHUI  OmNpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, IMOJYYEHUsI HOBBIX MAaTe€pUaioB C 3aJaHHbIMH CBOMCTBAMHU U JIPYTHUX.
N3yyenne (Pu3NKM BHOCHUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE ECTECTBEHHO-
HAyYHOM KapTUHBI MuUpa OOydaromuxcs, B (HOpMHUpPOBaAHHE YMEHHH MPUMEHSTH
HAy4YHBI METOJ1 TO3HAHUS NP BBIMOJIHEHUN UMU YYEOHBIX UCCIIEI0OBAaHUI.

B ocHoBy kypca ¢u3MKdA Ui YPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAN UACH, KOTOpblE MOXHO paccMaTpuBaTh KakK MPUHLMIBI €ro
MOCTPOCHHSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISETCS JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/eioB (PU3MKH, BKIOYAET KaK
BOIPOCHI KIITACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0beUHEH BOKPYr (¢u3MuecKux Teopuil. Benmymmm B Kypce sBIsieTcs
(dbopMHpOBaHUE MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaTe€puH, BELIECTBE U
T0JIE.

Hoes eymanumapusayuu. EE peanuzauus OpeanosiaraeT HUCIOJIb30BaHUE
TYMaHUTapHOTO NOTEHIUala (U3MUECKONM HayKH, OCMBICICHHE CBSA3M Pa3BUTHSA
¢u3uKM Cc pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoess npuxnaownoii  nanpasiennocmu. Kypc (usmku mpeamoaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKMX M TEXHOJOTMYECKHX IPUIIOKECHUN
U3Yy4YCHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MOCPEIACTBOM BBEICHUS DIIEMEHTOB
COJlEpKaHMsl, TOCBSIIEHHBIX SKOJOTMYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHM M TEXHOJOTHM, a Takke 00CYXIECHHUS
npo0JIeM palliOHATILHOTO MPUPOOIIOIB30BAHUS U HKOJIOTHYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEeMEHTaMU Kypca (PU3MKH Ha YpOBHE CpPEIHEro OOUIEro
oOpa3oBaHusl SBIAIOTCS (pusmyeckue Teopuu (HopMUpOBAHHE NPEACTABICHUNA O
CTPYKType MocTpoeHus: Gu3nyeckoil Teopuu, poiu GpyHAaMEHTaIbHBIX 3aKOHOB U
IPUHIMIIOB B  COBPEMEHHBIX MPEICTAaBICHUAX O [pUPOJE, TpaHULAX
OPUMEHUMOCTH TEOPUM, MJI1 OIHCAaHUA €CTECTBEHHO-HAYYHBIX SIBIICHHUA H
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN NOAXO0J B Kypce (DM3UKH peanu3yeTcsl IMpek.e
BCEro 3a CYET OpraHM3alMM 3KCIEPUMEHTAIbHON JEATEIBHOCTH O0yYaroIIUXCsl.
s Ga3oBoro ypoBHSI Kypca (U3UKM — OTO HCHOJIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JIabOpaTOpHBIX padoT,
KOTOpBIE B IporpaMmMme mno (gpusnke oO0beAUHEHBI B OOIIMM CIUCOK YUEHUUYECKHUX
npakTHUecKux paboT. Beigenenue B yka3aHHOM MepedHe J1abopaTOpHBIX pabdoT,
IPOBOJUMBIX JUII KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHUKAMHM
o0pa3oBaTeNpHOrO Ipolecca HUCXOAS M3 OCOOEHHOCTEW IUIAHUPOBAHUS W
ocHamleHus kabunera @u3uku. Ilpu »>TOoM obecneynBaeTcsi OBJAJICHUE
OOyYarOIIMMHUCS YMEHUSIMU IPOBOJIUTH KOCBEHHBIE W3MEPEHMS, HCCIIECIOBAaHUS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonpioe BHUMaHWE YAENAETCS PELIEHUI0 PACYETHBIX MU KAaueCTBEHHBIX
3ana4. IIpu 3TOM Ul pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCSA 33J1a4d C SBHO
3aJJaHHOW (PM3UYECKOI MOJIEIIbIO, TO3BOJIAIOIINE IPUMEHATh U3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTrO pasleia Kypca, TaKk U WHTETPUPYS 3HAHUS U3
pa3HBIX pasne’noB. /[ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHHS HA
0oOBsSICHEHHE TPOTEeKaHUsl (U3MYECKUX SIBICHUM W TIPOIECCOB B OKPYXKAIOIIEH
KU3HU, TpeOyronue BbhIOOpa (U3MYECKOW MOAENU IS CUTyallud MPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKkTepa.

B coorBerctBum ¢ TpeboBaHusimu DPI'OC COO k MarepuaibHO-
TeXHUUYECKOMY oOecrnedyeHu0 yuyeOHOro mpolecca 0a30BbIA YPOBEHb Kypca
(U3UKHM HA YPOBHE CpeHEro 00IIero o0pa3oBaHus N0KEH U3yUaThCsl B YCIOBUSIX
MpeMETHOr0 KaOuHeTa (M3WKU WIM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
MPEJIMETOB E€CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere (U3UKK MTOJDKHO OBITH
HeoOXonuMoe J1labopaTopHOe OO0OpYyAOBaHHME MJIS BBHINOJHEHUS YKa3aHHBIX B
mporpamMme Mo GU3NKe YICHHYCCKUX MPAKTHICCKUX PabOT M JEMOHCTPAIIMOHHOE
000OpyI0BaHUE.

JleMoHCTpalnoHHOEe 000opyAoBaHue (OpMHpPYETCs B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEeYMBAET IMOCTAHOBKY
NEPEUNCICHHBIX B MporpaMMe 10 (U3MKE KIIOYEBBIX JACMOHCTpAIUNA IS
UCCJICIOBAHMSI  M3y4YaeMbIX  SBIIGHUA MW  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TTPUMCHCHHU.

JlaGopaTopHoe o00OpymOBaHHWE UISI YYCHHUECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydarommxcs. TeMaThuyeckue KOMIUIEKTHI
7a00paTOpHOTO OO0OPY/IOBAHUS JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX TMPHOOPOB, a TaKkKE KOMIBIOTEPHBIX
M3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TAOOPATOPHUIA.

OCHOBHBIMU LIETISIMUA U3YYEHUS (PUBHKU B 00111€M 00pa30BAHUU SBIISIOTCS:

e (¢dopMHpOBaHWE WHTEpPECA W CTPEMIJICHHS OOYydYalOIMMUXCSd K HAyIHOMY
W3YYEHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIC IMO3HAHUSA U (HOPMHPOBAHUE
MCCJIEI0BATEIILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e (GoOpMHpPOBAHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa H3yYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DPU3UKH;

o ¢dopMHpOBaHHE YMEHHUN OOBICHATH SBIEHUS C HCIOJIb30BAHUEM
(bu3MUeCcKUX 3HAaHUIM M HAYYHBIX JOKA3aTeIbCTB;

e (¢dopMHpOBaHHE TPEACTABICHUH O POJU (U3UKUA ISl Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJOTHH.

JlocTmKeHne ATHX Ienei 00ecreynBaeTCsl pElIeHHeM CIIEeIyIONNX 3a1ad B

mpoIiecce n3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHus:



e TIpUOOpeTCHUE CHUCTEMBI 3HAHUM 00 001mmx buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUsX, BKJIFOYAsI MEXaHUKY,
MOJICKYJIIpHYIO (PU3UKY, DSJICKTPOJAWHAMHKY, KBAHTOBYIO GU3HKY U
AIIEMEHTHI aCTPOPU3UKH;

o ¢dopMHpOBaHHE YMEHUH MNPUMEHITh TEOPETHUECKUE 3HAHUSA IS
0o0OBbsSICHEHUS (PUBMYECKUX SBJICHUNM B TMPUPOAEC M I TMPUHITHUS
IIPAKTUYECKUX PELIEHUN B IIOBCEAHEBHON KU3HU;

e OCBOCHHME CIIOCOOOB pEIICHHs PAa3IMYHBIX 3a7ad C SIBHO 3aJaHHOU
¢u3znueckoil MOAENbIO, 3aJad, MOJIPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3gaHue puU3NUeCKO MOJENH, aIEKBAaTHOW YCIOBUSIM 3a1a4H;

e TOHMMaHWE (UBUYECKUX OCHOB W MPHUHIMUIIOB JIEUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOILIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIaJICHHE METOJIaMH CaAMOCTOSITEJIbHOTO TUIAHUPOBAHMS U TPOBEICHUS
(U3HUECKNX HKCIIEPUMEHTOB, aHalIM3a M HMHTEpIpeTalud HUHPOpPMAaLNH,
OINpEIEIEHHS JOCTOBEPHOCTH MOIYYEHHOT'O pE3yJIbTaTa;

* CO3JAHUE YCJIOBUU JUISI PA3BUTHUSI YMEHUU NPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOM JIEATEILHOCTH.

Ha wuzyuenune ¢usuku (6a30BbIil ypOoBEHb) Ha YpPOBHE CpeIHEro oOIIero
oOpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B He/leINIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennmaraempiii B mporpamMme 1o ¢GU3NKE TEPEUYeHb JTa0OPAaTOPHBIX U
MPAKTUYECKUX PaldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JacT BBIOOP
NpOBEJICHUS JIa0OPATOPHBIX pPabOT U OMBITOB € YYETOM MHIUBHUAYaTbHBIX
O0COOCHHOCTEH 00yYaroIUXCs.



COJEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbl HAYYHOT' O MO3HAHUSA

®usuka — Hayka o npupoae. HayuHble MeTOABI MO3HAHUS OKPYKAKOLIErO
Mupa. Ponp »dkcrieppuMeHTa W TEOPUM B IPOLECCE TO3HAHMS MPHUPOIBI.
DOKCHEpUMEHT B (PUBHKE.

MonenupoBanue (U3NYECKUX SBICHUA M TpoileccoB. HayuHbie THIOTE3HI.
duznyeckre 3aKOHBI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUII COOTBETCTBUS.

Pons u Mecto ¢u3uku B (GOpMHPOBAHWU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele W UU(POBBIE HIMEPUTEIbHBICE MPHOOPHI, KOMIBIOTEPHBIC
JATYUKHU.

Paszngea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHXKCHHUSI.
Cucrema orcuéra. TpaekTopusi.

ITepemernienne, CKOpocTh (CpedHsisl CKOPOCTb, MTHOBEHHass CKOPOCTh) U
YCKOPEHUE MaTepualbHOW TOYKH, UX IPOEKIMM HA OCHU CHUCTEMBbI KOOPJMHAT.
CioxxeHue nepemMeneHnii U CI0KEHNE CKOPOCTE.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpPsSMOJUHEWHOE nBMxkeHue. ['paduku
3aBUCHUMOCTH KOOpJAHMHAT, CKOPOCTH, YCKOPEHUs, IMyTHU U MEepeMelIeHUs
MaTepUaIbHOU TOUKH OT BPEMEHH.

CBoboaHOE majicHue. Y CKOpEHHE CBOOOTHOTO TTaICHUSI.

KpuBonmnenHoe  nBuwxeHue. JIBWOKEHHE  MATEpPHAIBHOM  TOYKH IO
OKPY>KHOCTH C OCTOSSHHOW ITO0 MOYJII0O CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHEWHAS
ckopocTh. [lepuona u yacrora obpamenus. L{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckne YyCTpPOWCTBA W TMPAKTUUECKOE MPUMEHEHHE: CIIUJIOMETD,
JBIKEHUE CHAPSIOB, IIEMHbIEC U PEMEHHBIE TIepeaun.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETa, WILTIOCTPALIMS KUHEMATHYECKUX XapaKTEPUCTUK
JIBIDKCHUSL.

[IpeobpazoBanue NBUKEHUM C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OPOIICHHOTO MOJ] YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaIeHUsI.

Hanpasnenue ckopoctu npu IBUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3ydyeHne HEpaBHOMEPHOI'O JIBWKEHHS C LEIBIO ONPEACIICHUsS] MIHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHM NIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIbHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3yyenue nBmxeHMs MapuKa B BA3KOU KUJIKOCTH.

N3ydenue npmxeHus teiaa, OpoIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaumun  orHocutenbHOCcTM — T'aymies.  IlepBeii  3axkoH  HbroToHa.
HNuepruanbable CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoi 3akoH HproToHa
JUI MaTEpUAJIbHOM TOUKHU. TpeTuii 3aKkoH HbroTOHA 1711 MaTepralibHbIX TOYEK.

3akoH BcemupHoro TtiaroreHus. Cuia Tskectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckosibxkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOJBXKEHUs U cuiia TpeHus nokos. KoadduuueHTt tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalaTeabHOE JBUKEHNE a0COTIOTHO TBEPOTO TENA.

MOMEHT CuJIbl OTHOCUTEIIBHO OCHU BpaueHus. llnedo cumel. YcnoBus
paBHOBECUS TBEPAOIrO TEA.

TexHuueckne yCTpOMCTBA M MNPAKTHYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Ilemoncmpayuu

SIBiieHne nHepuuu.

CpaBHeHHe Macc B3aUMOACHCTBYOIIMNX TEL.

Bropoii 3axkoH HerotoHa.

N3mepenue cu.

CroxeHue cuiL

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT AeOopMaIium.

HesecomocTts. Bec Tena npu yCKOpeHHOM noAbEME U 1aJICHUU.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomol

N3ydenne nBuxeHust Opycka no HaKJIOHHOM MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT ux aedopmaiiuu.

HccnenoBanne ycloOBHII paBHOBECHS TBEPIOrO Telld, MMEIOLIETO OCh
BpAILICHHUS.

Tema 3. 3aKkonbl COXpAHEHUS 8 MEXAHUKE

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
NMnynbe cuilbl U U3MEHEHHE HMMITYJIbCa TeNld. 3aKOH COXPAaHEHUS HUMITYJIbCa.
PeakTuBHOE IBMIKECHHUE.

PaGoTa cumbl. MOIIHOCTH CUJIBI.

Kunernueckass sHeprus MarepuaibHOM TOYKU. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPTHUSl. [ToreHunanbHas SHEPTHUs yIpyro
nebopMupoBaHHON  mpyxkuHbl.  [loTeHnmanbHass SHepruss Tejda  BOJIU3U
ITOBEPXHOCTHU 3€MJIH.

[ToreHuuanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBsi3b  pabOTHI
HEMOTEHUHAIBHBIX CUJ C WU3MECHEHUEM MEXaHWUYECKOW JHEPruu CHCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOMED,
PYKUHHBIA UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexoa MOTEHIMATIBHOM SHEPTUU B KUHETHYECKYIO U OOPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBS3U pabOTHI CUJIbI C U3MEHEHHEM MEXaHUYECKON IHEpruu
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipHasi Qu3uKa U TePMOJAMHAMMKA
Tema 1. OcHogbl MONEKYNAPHO-KUHEMUYECKOU Meopul
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUHM U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxkenue. uddysus. Xapakrep IBHKEHHUS U
B3aMMOJICMCTBUSI YaCTHUI[ BeElIecTBAa. MOJENIM CTPOCHUSA Ta30B, XKUIKOCTEH H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATHUX Mojeiei. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemiectBa. [TocTtosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temreparypa u €€ usmepenue. lllkama temneparyp
Llenbcus.



Mopgens  upeasibHOoro raza. OCHOBHOE YpaBHEHHE  MOJICKYJISIPHO-
KUHETUYECKOM TEOpUM HJealbHOTro rasa. AOCONIOTHAs TeMIeparypa Kak mepa
CpeoHEW KWHETUYECKOM SHEPIHM TEIUIOBOrO JBWXEHHMS uactul rasa. [llkana
temrepatyp KensBuHa. ['a3oBbie 3ak0oHBI. YpaBHeHUEe MenaeneeBa—Kiianeipona.
3akoH JlanbroHa. M3ompoueccsl B UAEATBHOM Ia3e C MOCTOSHHBIM KOJWYECTBOM
BelmiecTBa. ['paduueckoe MpeaCcTaBICHUE H3O0MPOILIECCOB: HM30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckre yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JMCKPETHOE CTPOSHUE BeIecTBa, Qororpaduun
MOJIEKYJI OPraHUYECKUX COECTMHEHUM.

OmnbiTel o AUQGY3Un KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Mogaens onbita IllTepha.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMOJICUCTBHSI.

Mopens, HIUTFOCTPUPYIOIIas MPUPOLY AABJICHHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUS MJACAIBHOIO Tasa,
M30MPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamophsie pabomol

OrnpeneneHne Macchl BO3JyXa B KJIIACCHOM KOMHAaTe Ha OCHOBE M3MEpEHUN
00b€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXY ITApaMETPAMH COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoounamuku

TepmonnHamuueckasi cucteMa. BHYTpeHHS 3HEPrus TEPMOJUHAMUYECKOU
CUCTEMBI U cioco0bl e€ n3MeHeHus. KonudecTBo TeroTel U padoTa. BHyTpeHHss
DHEpPrusi  OAHOATOMHOTO  HJEalbHOro  Tra3a.  Buael  Temonepenauu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3JTydeHUE. Y IelibHasi TEIIOEMKOCTh BEIIECTRA.
KonnuecTBo TEIIOTH NpH TemIonepeaye.

[lonsitue 006 aamabatHoM mporecce. llepBhiii 3aKOH TEPMOJAMHAMHKHU.
[IpumeHeHue mepBOro 3akOoHa TEPMOJMHAMMKHU K H3oImpoiieccam. ['padpuyeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TeroBele  mamuHbl.  [IpyHOMNBI ~ JEMCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanust SHEpruM B TEIUIOBBIX MammHaX. KoadduimeHnt mnomae3Horo
nerctBus TeruioBord MamuHbl. [{ukn KapHo um ero kod3¢g@UIMEHT MOJIE3HOTO
JeHCTBUS. DKOJIOTHYECKHUE MPOOIEMBI TEIIIOIHEPTEeTHKH.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpeHHEH HSHEPrud Tela IMPU COBEPIICHUH PAaOOThI: BBUIET
npoOKKW U3 OYTBUIKM TOJA JCHCTBHEM CXKATOrO BO3AyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHs (BUAECOAEMOHCTPALINS).

N3MeHeHne BHyTpeHHEN SHEPrUuu (TEMIIEpaTyphl) Teja MPpHU TEILIONEpeaaye.

OnpiT 1O anuabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATENSI BHYTPEHHETO CrOpaHusl, pEaKTUBHOTO
JIBUTATEISL.

Vuenuueckuii sxcnepumenm, nabopamopmwie pabomol

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanus geuwecmea. Pazosvie nepexoovl

[Tapoo6pa3oBanue u koHnmeHcanus. Vcrnapenue u kuneHue. AOCONMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBIA map. YaelnbHas TeIioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHHS OT JIaBJICHUSI.

Teépnoe Teno. Kpucrammmyeckue nu amopdHbie Terna. AHM3OTPOIHUS CBONCTB
kpuctayioB. Kuakue kpuctaiuipl. CoBpemeHHble Marepuanbl. [LiaBieHue wu
KpucTajuM3anus. Y aelibHas TerioTa miasienus. Cyonumarusi.

YpaBHeHUE TEMIOBOrO OanaHca.

TexHudyeckre yCTpPOMCTBAa W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOTYYEHUSI COBPEMEHHBIX MaTEpUaJIOB, B
TOM YHUCJIE HAHOMAaTEepUaJiOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npu moHWKEHHOM J1aBJICHUMU.

CnocoObl U3MEpEeHUS BIaKHOCTH.

HaGnronenue HarpeBanus U MJIaBJIECHUS KPUCTAIUTHYECKOTO BEIIECTRA.

JleMOHCTpalusi KpUCTaIIOB.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3mepeHrie OTHOCUTEIBHOM BIaKHOCTH BO3/yXa.

Paszgeua 4. DiekrpoauHaMuKa
Tema 1. dnekmpocmamuka
OneKkTpu3aums Tel. OJNEKTpUYECKUuM 3apsa. JlBa BuIOa DIEKTPUYECKHX
3apsAn0B. IIpOBOJHMKM, IUANEKTPUKA W IOJYNPOBOJHUKH. 3aKOH COXPaHEHHS
AIEKTPUYECKOrO 3apsja.
B3anmoneiictBue 3apsanoB. 3akoH Kyiona. ToueuyHbIN 3eKTpUUECKUI 3apsil.
Onextpuyeckoe mnone. Hanpssk€HHOCTh 3nekTpuyeckoro noid.  ITpuHimn



CYHEPHO3ULHUH IIEKTPUUECKUX MOJEH. JIMHUM HANpsHKEHHOCTH DJIEKTPUYECKOTO
TOJISL.

PaGora cun  anekrpocrarnueckoro  mods.  [lorenmuman.  PasHocTh
MoTeHUHAIOB. [IpOBOOHUMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpruyeckast MpOHULIAEMOCTb.

OnextpoémkocTs. KonaeHcarop. DIeKTpOEMKOCTb IIJIOCKOr0 KOHJIEHCATOPA.
OHeprus 3apsyKEHHOT0 KOHJIEHCATOopa.

TexHu4yeckre yYCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTpOCTaTHYeCKas 3allluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN anmnapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT AEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBrE HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKHM B DIIEKTPOCTATUIECKOM TIOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDNEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH  IUIOCKOTO KOHAEHCATOpa OT IUIOUIaau
IJJACTUH, PACCTOSHUAS MEXAY HUMH U AUIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Vuenuueckuii sxcnepumenm, 1abopamoprvie pabomol

N3mepenne 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii a1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

ONEeKTpUYECKUA TOK. YCJIOBHSI CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKa.
Nctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpspxenue. 3akon Oma 17151 ydacTka HEnH.

DNEKTPUYECKOE COINPOTUBIIEHUE. Y EIBHOE CONPOTHUBICHHE BEILECTBA.
ITocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COETMHEHNE IPOBOAHUKOB.

PabGora oamektpuyeckoro Toka. 3akoH JDxoyms—Jlenma.  MomHOCTB
AIEKTPUYECKOr 0 TOKA.

DNEeKTpOABMKYILAsL CHJIa U BHYTPEHHEE COIPOTHUBIICHHE MCTOYHHUKA TOKA.
3akon OMa 111 MOJTHOM (3aMKHYTOM ) 3JIEKTpruYecKo 1enu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHasT  NPOBOJUMMOCTb  TBEPABIX  METAJUIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUS METAJJIOB OT TeMITepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BaKyyMe. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHHKMY. CoOcTBeHHast " IpUMECHAas IIPOBOJIUMOCTD
noJynpoBoIHUKOB. CBolicTBa p—n-niepexosa. [loaynpoBogHIMKOBbIE TPUOOPHI.

ONEeKTpUYECKHWd TOK B  pPAcCTBOPAaXx M pacIulaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS TUCCOLMALU. DIEKTPOIIN3.



OnexkTpuyeckuid TOK B ra3ax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIbHBIH
paspsan. Monuus. [lnazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIepMETp,
BOJIbTMETpP, PEOCTaT, MCTOYHUKUA TOKA, JJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBII TUO,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN JHOJ, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuitbl TOKa U HANPSKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS LWJIWHIPUYECKUX MPOBOAHUKOB OT JIJIMHBI,
IUIOILIA]IN MTOMIEPEYHOTO CEUYEHHS M MaTepuaa.

CwMmeliaHHOE cOeTMHEHNE MPOBOIHUKOB.

[Ipsimoe wu3MepeHue dBAeKTpoABMKYyIIeH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOT'O 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH COITPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psa M NpOBOJAUMOCTb BO3AYXa.

OaHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILEH CUJIbl MCTOYHMKA TOKAa M €ro BHYTPEHHETO
COIPOTHUBJICHUSI.

HaGnronenue snexrpoinusa.

MexknpeaMeTHbie CBA3M

N3yuenune kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce OCYIIECTBISIETCS C
y4ETOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBsI3eld C KypcamMH MaTeMaTHKH,
OHOJIOruK, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOOB HAy4YHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runore3a, (Qpuanyeckas BeIUYMHA, 3aKOH,
TeopHsl, HAOIOEHUE, SIKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuxa: penieHHEe CHCTEMbl YpaBHEHMH, JWHEHHas (QyHKuus,
napaboa, runepOoina, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPBI M UX IPOEKIMU Ha OCHU KOOPJIMHAT, CI0KEHNUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEIJI000MEH JKMBBIX OPTaHW3MOB (BUIBI TEIUIONEPEaau, TEIJIOBOE PAaBHOBECHUE),
ANEKTPUUYECKUE SIBIICHUS B )KUBOW MPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOECHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJMTHYECKAS JUCCOLMALNS,
raJIbBaHUKA.

l'eocpaghus: B1axxHOCTb BO3/yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABM)KEHUH C HCIOJIb30BAaHUEM MEXAHU3MOB,
YYET TpEeHUS B TEXHUKE, NOAIIWIHUKH, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET M JpYrHeE), JABUTaTelb BHYTPEHHEIrO
CropaHus, mapoBas TypOuHa, OBITOBOM XOJOAUIBHUK, KOHAULIUOHEP, TEXHOJIOTUN
IIOJIy4YE€HHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCJIE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTMH, 3JEKTPOCTATHUECKAasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYWHBI IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TATTEBAHUKA.

11 KIIACC

Paznen 4. DiekTpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomazHUmMHAaA UHOYKUUA

[ToctostHHbIE ~ MarHUTHL.  B3auMOAEHCTBUME  IOCTOSHHBIX  MAarHUTOB.
MarnutHoe mone. Bekrop marHuTHOM wuHAyKuuu. [IpuHOMD cynepno3uuuu
MAarHuTHBIX NoJied. JIMHMM MarHUTHOM WHAYKUMU. KapTWHA JWMHWKA MarHUTHOU
VHIYKIHAH TOJISI TOCTOSSHHBIX MAarHUTOB.

MarautHOE TmOJ€ MPOBOJHMKA C TOKOM. KapThHa JMHUN WHIYKIUU
MAarHUTHOI'O IOJS JUIMHHOTO MPSIMOrO IMPOBOJHUKA M 3aMKHYTOIO KOJIBLIEBOT'O
IPOBOJHMKA, KaTyIIKHA ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOAyJIb U HAIPABJIEHUE.

Cuna Jlopenua, e€ Moayib U HanpaByieHue. [[BikeHue 3apsoKeHHOM YacTUIIbI
B OJTHOPOJIHOM MarHUTHOM moJjie. Pabora cumsl Jlopenna.

SIBeHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
MHIYKIUU. OJEKTPOJBIXKYIAs Cuila WHIAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykunu dapanes.

BuxpeBoe nsnekTpuyeckoe IMoJie. OJIEKTPOABIKYINAS CUJIa WHIYKIUUA B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHUTHOM MOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTh. SIBIIEHME CaMOMHIYKLIMH. OJEKTPOJABMXKYILIAs CHIA
CaMOWHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuueckne yCTpPOMCTBA M TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTBI, JJIEKTPOJBUIATEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIIOHEHHE JIEKTPOHHOIO ITy4YKa MArHUTHBIM TI0JIEM.

JIMHUYM MHIYKIMA MAarHATHOTO TOJIS.

B3anmoneiicTBue AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeH11a Ha MOHBI SJIEKTPOJIUTA.

SIBNeHHE 2IEKTPOMATHUTHOW UHAYKIHUU.

[IpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOJABWKYLIEH CHJIbI MHIYKIHHU OT CKOPOCTH M3MEHEHHS
MAarHUTHOIO MOTOKA.

SIBneHre CaMOUHIYKIIHH.

Vyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yyeHne MaraHuTHOTO MOJIsSI KATYILIKU C TOKOM.

HccnenoBanue neicTBUs MOCTOSTHHOIO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMAarHUTHOM UHIYKIHH.

Pasnen 5. Kosre6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbBLE KOJ1€OAHUA

Konebarensnass  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
["apmonnyeckue konebanus. [lepuoa, wactora, amrumryga u (aza KoseOaHU.
[IpyxuHHBIN MasgTHUK. MaTeMaTUYECKU MasiTHUK. Y PAaBHCHUE TapMOHUYECKHUX
koJiebanuii. [IpeBpaiiieHre 3 HEPrun Npu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit kOoHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B
UJCATHbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHWYSCKUMU U
AIEKTPOMArHUTHBIMU KoJiebanusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUS
SHEPI'uM B UJI€aTLHOM KoJiIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxaromux KojieOaHusX. BeIHYK/I€HHbIE MEXaHUYECKHE
kosnebanus. PezoHanc. BeiHyK/IeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMsI.

Ilepemennpiii TOK. CUHYyCOMAQIbHBIM TIEPEMEHHbIA TOK. MOIIHOCTD
MIEPEMEHHOTO TOKAa. AMIUIMTYHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U NOTPeOICHUE SIEKTPUUECKON
SHEPrUH. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE AIEeKTpodHepruu. KymnbTypa
HCIOJIB30BAHUS 3JIEKTPOIHEPIUU B TIOBCETHEBHOM KU3HU.

TexHu4yeckre yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHUE: SJICKTPUUYECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanue mnapaMeTpoB KoyieOATENbHOM CHUCTEMbl (TIPYKUHHBIN WK
MaTeMaTUYECKHUIl MasTHHK).



Habmronenue 3aTyxaromnmx KojaecoaHuil.

HccnenoBanne cBOMCTB BRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOAHBIE PTIEKTPOMArHUTHBIE KOJICOAHMS.

OcuuinorpaMmsl (3aBUCHMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpPA, KaTyLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb TMHUY 3IEKTPONepeIadH.

Vuenuueckuii sxcnepumenm, 1ab6opamopuvie pabomul

HccnenoBanne 3aBUCUMOCTH TIEPHOJIa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
IUTMHBI HUTH U MaccChl Tpy3a.

HUccnenoBanne TmepeMEHHOr0 TOKa B LENH U3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUmMHbLE 60THbL

MexaHnueckue BOJHBI, ycioBUsL pacnpoctpaneHus. llepuon. CkopocTb
pacnpocTpaHeHus: W JUyIMHA BOJHBL [lomepeuHble W MPOJIOJIBHBIE BOJHBI.
HNuTtepdepeHus u AuPppakuus MEXaHUYECKUX BOJIH.

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

DNIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtaiusa BektopoB E, B, V B anexkrpoMarautHol BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE, MpeJIOMJICHUE, ToJsipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3ME€KTPOMArHUTHBIX BOJIH. [I[puMeHEeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLIMIBI paguOCBsI3U U TeNeBUAeHUs. Panronokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

TexHudyeckre yCTPOMCTBA M TMPAKTHUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIUIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue 1 pacCIPOCTPAHEHHUE TTOMIEPEYHBIX U TIPOOIBLHBIX BOJH.

Konebmromeecs Teo Kak UCTOYHUK 3BYKa.

HabGnronenue orpakeHus: 1 MpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue unrepdepeniuu u qudpakiini MEXaHU4eCKUX BOJH.

3BYKOBOW PE30HAHC.

HabGnronenue cBA3M T'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJIOH U
4acTOTOM KOJieOaHUI.



UccnenoBanne  CBOWMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaKEHHE,
MpesioMJIeHUE, Noaspu3anus, 1udpakuus, UHTephepeHIus.

Tema 3. Onmuxka

I'eomeTpuueckass ontuka. IIpsMonuHENHHOE pacnpoCTpaHEHUE CBETAa B
OTHOpOAHOM cpexe. JIyd cBera. ToueyHbIM UCTOUHUK CBETA.

OTtpakenue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHui B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMJIICHUSI CBeTa. AOCOJIIOTHBIN MTOKa3aTelhb
npenomiieHus. llomHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yroja MOJIHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus cBera. CnoxxHbIi cocTaB 6enoro ceeta. L[Ber.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTOsIHME W ONTHYECKas cuila TOHKOW JMH3bL. [locTpoeHne u3o0paxkeHuil B
coOMparoUX W paccerBalOMUX JMH3aX. DopMyiia TOHKON JMH3BL. Y BEIHYCHHE,
IaBaeMoe JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTHUKHU.

BonnoBass ontuka. Wurepdepenmusi cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBuss HaOmOEHUS MaKCUMYMOB M MHUHMMYMOB B HHTephEpeHIIMOHHOU
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaknus cBeta. JudpaknuonHas peméTka. YCIOBHE HAOMIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUU MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceerta.

TexHuyeckre yCTpOWCTBA M NPAKTHUUECKOE MPUMEHEHHUE: OYKH, JyIa,
doToanmapar, TPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIUOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMonuHetHOE pacnpoCTpaHEHUE, OTPAKEHUE U MPEJIOMIICHHE CBETa.
OnTuyeckre mpuoopkI.

[TomHOE BHYTpEeHHEE OTpaxkeHne. Moiesib CBETOBO/IA.

HccnenoBanue CBOMCTB M300payKeHU B TUH3AX.

Mojenn MUKpPOCKOIIA, TEJIECKOIIA.

Habmronenune narepdepeHiuu cpera.

Habmronenue nudpakiuu ceera.

Habnronenue nucnepcun cBera.

[Tonydenue crieKkTpa ¢ MOMOIIBIO IPU3MBI.

[Tonydenue ciekTpa ¢ MOMOIIBIO TUPPAKIIUOHHON PEIIETKH.

HaGnronenue nonspusamnum cBeTa.

Vyenuueckuii sxcnepumenm, 1abopamoprvie pabomol



N3mepeHne nokazaress npeaoMIeHUs CTEKIa.
HccnenoBanue cBOMCTB M300paKEHUI B IMH3AX.
Ha6nronenue nucnepcuu cBera.

Pazgesn 6. OcHOBBI ClIeIHAJIBHOM TEOPUH OTHOCUTEIBHOCTH
I'panuipl  OPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynaTel
CIICIIMAJIbHOM TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJSl CKOPOCTH
CBETa B BAKyyM€, IPUHLIUI OTHOCUTEIIbHOCTH DUHILTEHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJICHUE BPEMEHHU U COKpAaIleHUE
JUTHHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBL.

CBs13b Macchl C SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YaCTULIbI. DHEPrUs
IIOKOSI.

Paznen 7. KBanToBas pusmnka

Tema 1. Dnemenmovl K6AHMOBOU ONMUKU

®otonsl. ®opmyna [Inanka cBsizu 3Hepruu (OTOHA C €r0 YACTOTOM. DHEPTHUs
Y UMITYJIbC (POTOHA.

OtkpeiTue u uccnegoBanue ¢porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dboroaddexra. YpaBuenue ODiuiHiTeitna mis dotodddexra. «KpacHas rpanuiay
dhoTorddekra.

JlaBnenue ceeta. OmnpiTel 11. H. JIeGenera.

XHUMHUYECKOE JEHUCTBUE CBETA.

Texnuyeckue yCTpoOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: (POTODIEMEHT,
dboToaTYMK, CoJIHEYHAast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®doT03(]deKT Ha yCTaHOBKE C IIMHKOBOM TUTACTHHOM.

HccnenoBanue 3akoHOB BHeLIHETro GoTodddekra.

Ceeroauo.

Conneunas OGarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4aCTHIL.
[Inanerapuas mozgens aroma. Iloctynatel bopa. M3nydeHwe W MOIJIOILIECHHE
(GOTOHOB TpHM NEpexojAe aToMa C OJHOTO YpPOBHS SHEPruuM Ha Apyrou. Bumsl
criekTpoB. CIEKTp YPOBHEM SHEPrur aToMa BOJIOPO/Ia.

BosnoBele cBoiicTBa yactul. Bonnel ne bpounsa. KopnyckyisspHO-BOITHOBOM
Iy aJli3M.

CHoHTaHHOE U BBIHYKJACHHOE U3TyUYEHUE.

TexHuueckne yYCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu
Monens onbita Pezepdopna.
OmnpeneneHne IIMHBI BOJIHBI J1a3epa.
HabitoieHne nuHeuaThIX CIEKTPOB U3y YCHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol
Habmnronenue nuHeiyaToro CekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKa3bIBAIOIIME CII0KHOCTb CTpOeHUS sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiThl  Pesepdopna 1mno  ompeneneHHr0  cocTaBa
paanoakTuBHOTO u3nmyuyeHus. CBoiictBa anbda-, Oera-, TaMMa-U3TydEHUS.
BiusiHME paguoaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpeiTE  TIpOTOHA W HeWTpoHa.  HykinoHHas  Moapenp  sapa
I'eitzenbepra—Banenko. 3apsaa sapa. MaccoBoe unciio sjapa. M30Torsbl.
Anbda-pacnan. OIJEKTPOHHBII M TO3UTPOHHBIM Oera-pacnan. [amma-
U3Ty4eHHe. 3aKOH PaJIMOAKTUBHOIO pacraja.
DHeprus CBsA3M HYKJIOHOB B sipe. SAnepHbie cuinbl. Jlepekt Macchl siapa.
S nepHble peakunu. Jlenenue u CUHTE3 sI€Ep.
Anepssiii peaktop. Tepmosinepusiit cuHTe3. [IpoOaeMbl W MEPCIEKTUBBI
AJIEPHOU DHEPTETUKU. JKOJIOTUYECKHUE aCIIEKThI IEPHOU SHEPTETHKHU.
DneMeHTapHble YacTULbI. OTKPBITHE TO3UTPOHA.
MeTtoabl HAOTIOIEHUS U PETUCTPALIMU JIEMEHTAPHBIX YACTHII.
@yH/1aMeHTaJIbHbIE B3aUMOACHCTBUSA. ENMHCTBO (M3HUECKOM KAPTUHBI MUPA.
TexHu4yeckre yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHUE: TO3UMETP, Kamepa
BuiibcoHa, siepHblil peakTop, aToMHast bomOa.
Jlemoncmpayuu
CU€TYnK MOHU3UPYIOIIHUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamophsie pabomoi
HccnenoBanue TpeKoOB YacTHIL (IO TOTOBBIM (oTorpadusim).

Pa3zgeua 8. DiieMeHTbI aCTPOHOMMHU U ACTPOPU3UKH

Otanbl pa3BuTHs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMUHU.

Bupa 3Bépanoro nHeba. Co3Be3ausi, sipKkue 3BE3NBI, IUIAHETHI, UX BHANMOE
JIBUYKEHUE.

CosiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CoJsiHIIA U 3BE3I.
3BE3/bI, UX OCHOBHBIE XapaKTepUCTHKU. Jluarpamma «CHEKTpajbHbIA Kilacc —
CBETHUMOCTBY». 3BE3/bl TJABHOM IOCJIENOBATENIbHOCTH. 3aBHCUMOCTh «Macca —
CBETHUMOCTBY» [JIsl 3BE3] TJIABHOM IOCIEN0BATENbHOCTU. BHYTpEeHHEE CTpoeHHE



3BE3/1. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKACHUU U 3BoIonMU CoJiHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii I[TyTe — nHama I'amaktuka. Ilonmoxkenue m aBwxkeHue CoiHIA B
INanaktuke. Tunel ranaktuk. PaguoranakTuku u xBasapbl. UEpHBIE IBIPHI B sApax
TaJaKTUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xab66ma. Pazberanve rajakTuk.
Teopus bosbuioro B3peiBa. PenukToBOE M3iyyeHue.

Macmrabnas crpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Vuenuueckue nabnrooenus

HaGnronenus: HeBOOPYKEHHBIM TJIA30M C MCIOJIH30BAHMEM KOMITBIOTEPHBIX
NPUIOKEHUH JJIs ONpeIeNICHuUs MOJI0XKEHUsI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3aus1 CEBEpHOro MOJyIIapys U IPKUE 3BE3/BI.

Ha6monenus B Teneckon JlyHsl, mnanet, Mneunoro [Tytu.

O6o0maroniee NOBTOPpeHUE

Ponp Qusuku u acTpoHOMHUM B SKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIMAJIbHON M 3TUYECKOH cepax NesTeIbHOCTH YeOBEKa, POIb U MECTO (pU3uKH
M aCTPOHOMHUHU B COBPEMEHHOU HAay4YHOW KapTHHE MUpPA, POJb (PU3NYECKON TEOpUH
B (HOpMUpOBAHMM TPEACTABICHUNU O (U3UYECKOW KapTHHE MHUpPA, MECTO
(hU3MYeCKO KapTUHBI MUpPA B OOIIEM psAJly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesxknpeameTHbie CBSI3U

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMHM MaTE€MAaTHKH,
OMONOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsamusi, CBsI3aHHBIE C HW3YYEHHWEM METOJIOB HAYy4YHOIO
MO3HAHUS: SIBJIICHWE, HAay4YHBIM (akT, rumore3a, (Quznueckas BeJIWYWHA, 3aKOH,
Teopusi, HAOIIOCHHE, SKCIIEPUMEHT, MOJICTMPOBaHIE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pemwieHHWE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOCKIHUH HA OCH KOOPJMHAT, CIIOXKEHHUE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUMN, NpPU3HAKU TMOJ00US TPEYyroJIbHUKOB,
OTIpe/IeICHNE TUIONIAIN TFIOCKUX (PUTYp U 00BhEMA Tell.

buonocus: »nekTpuyeckue SBICHHUS B JKUBOW MPHUPOJE, KoJieOaTebHBIC
JIBUKECHUS B JKMBOM MPUPOJIEC, ONTUYECKUE SBJICHUS B )KUBOM MPUPOJE, EUCTBUE
paanaluy Ha )KUBbIE OPraHU3MBl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX
TeNl, MEXaHU3Mbl OOpa30BaHUSI KPUCTAUIMUECKON PpEHIETKH, CIEKTPaIbHbIN
aHasus.



l'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KU MArHUTHBIX Py,
(hoTOoChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUM.

Texnonocus: JIMHAWA BJIEKTPOIlEpeady, TEHEepaTop NEPEMEHHOIO TOKa,
ANEKTPOJBUTATENb, WHIAYKIMOHHAS TMe4Yb, pajap, pajuONpUEMHUK, TEJIEBU30D,
anTeHHa, tenedon, CBU-neub, MpOEKIMOHHBIN amnmapaT, BOJIOKOHHAsi OMNTHKA,
CoJHeuHas Oatapesi.



IINTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yudeOHOro mpenmera «®Pusnka» Ha YPOBHE CpPEIHEr0 OOIIETro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIICUHUTH JTOCTHXKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTrOo mpeamera «Du3nkay JOHKHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYalOIMUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUM, COOTBETCTBYIOIIMX
TPAJAWIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIUPEHUE KU3ZHEHHOTO
ONBITA U OMNbITA JESITEIBHOCTH B IPOLECCE pealn3alii OCHOBHBIX HaIPaBJICHUU
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

c(hOpMHUPOBAHHOCTH TPAKITAHCKOMN MO3UITMN 00YUYaOIIEeT0oCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOT0 OOIIECTBA;

MPUHATUE  TPAJUIUOHHBIX  OOIICYEIOBEYECKUX  TI'YMAaHHCTHUECKUX U
JEMOKPATUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX T'PaKIAaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTeIbHON OpraHU3aIINY;

YMEHUE B3aUMOJEHUCTBOBATH C COLIMAJIbHBIMU UHCTUTYTaAMU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYCHHUEM;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOM AECSATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCHUICKOI TPaKIaHCKOM UJICHTUYHOCTH,
MaTPUOTU3MA,;

[ICHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEICHNS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEHICHUS,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIC B
JESTEIIbHOCTA YYEHOTO;

OCO3HaHME JTUYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMYMUBOTO OYIYIIETO;

4) 3¢TETHYeCKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKIIKOUYas SCTETUKY HAy4YHOT'O TBOPYECTBA,
npucyiero pu3ndeckoi Hayke;



5) Tpy10BOI0 BOCIMTAHMS:

MHTEpEC K pa3iIn4HbIM cepaM Npo(hecCHOHATBHOM IEeSATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, yMEHUE COBEPILATh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccun 1 peanu30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TLJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTU
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0J10rHYeCKOro0 BOCIIUTAHUSA

C(OPMHUPOBAHHOCTh 3KOJOTMUECKOW KYJIbTYphl, OCO3HaHHE IJI00AIBHOIO
XapakTepa dKOJIOTMYECKUX IpooiieM;

IUTAHUPOBAHHUE U OCYLIECTBIICHHUE ICUCTBUI B OKPYKAIOIIEH Cpelle HA OCHOBE
3HaHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA,;

pacCIIMpEHHE OMbITa JCATEIBHOCTH JKOJIOTMYECKOM HAIIPaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HAaHHE LIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTH B IpOLECCE
U3y4eHUs  (U3MKUM  OCYLIECTBJISITH ~ MPOEKTHYID M HCCIEIO0BATENIbCKYIO
JEeSATENbHOCTh HHIMBUIYaIbHO U B IPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE y4eOHbI€ 1eiiCTBUSA
ba3oBble JJoruyeckue qeMCTBUA:
CaMOCTOATENIbHO  (OpPMYJIMpOBaTh M aKTyaJu3UpoBaTh  Ipobiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpEeAesATh LENU ACATENbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTYKCHUS;
BBISIBJIATh  3aKOHOMEPHOCTM M MNPOTHBOPEYUS B  PaCCMaTPUBAECMbIX
(bU3UYECKUX SIBICHUSIX;
pa3palaThiBaTh IUIAaH PEIICHUS MPOOJEeMbl ¢ YYETOM aHallU3a MMEIOIINXCS
MAaTEPHUATIbHBIX U HEMATEPHUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJIMHUPOBAaTh U  BBINOJHATH pabdOTy B  YCJIOBHUSIX  PEajbHOrO,
BHPTYaJIbHOI'O H KOMOMHUPOBAHHOT'O B3aMMOICHCTBHSI;
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBble uccienoBarejbCKHe 1eHCTBUSA:
BJIQZIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMU IMOHATUSIMHU U METOJIAMHU
bu3HYeCcKOi HayKH;



BJIAJIETh HaBBIKAMH Y4eOHO-MCCIIETOBATENBCKOW U TIPOEKTHOW JAEATEIBHOCTH
B 00y1acTU (PU3KKH, CLIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METOJIOB pelIeHHs 3afad (PU3MUECKOro COJAEp)KaHUs, MPUMEHEHUIO Pa3TUYHbBIX
METOJIOB IMO3HAHUS;

BJQJI€Th BHJAMH JCSATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlluK, TMPEOOPA30BAHUIO W MPUMEHEHHIO B Pa3IUYHBIX YYEOHBIX
CUTYaLMsIX, B TOM YHCJIE TPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITh TNPUYMHHO-CIEACTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTATh TUINOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl IJIsl J10Ka3aTelIbCTBA
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UpPOBATh TOJYYEHHBIE B XOJE pEIICHUS 3aJaddl pPe3yibTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYIUPOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOM
AESITeTbHOCTH, B TOM YHCIIC TIPU U3YYCHUH (DU3HKY;

JaBaTh OILICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OTIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (QU3MKE B MPAKTUYECKYIO 00JacTh
KU3HECSATSIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIEC TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, T0MYyCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

Pa6Gora ¢ undgopmanueii:

BJIa/IETh HABBIKAMH TMONYy4YeHHUS WH(GOpManuu (U3NYECKOTO COACPKAHHS U3
MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISTh IOUCK, aHalu3,
CUCTEMATHU3AIMI0 U HWHTEPIpETAlri0 WH(OpMAIMU pa3MYHBIX BUAOB U (PopM
MIPEICTaBIICHMS;

OLICHMBATH IOCTOBEPHOCTH HH(OPMAITUH;

UCTIONB30BaTh  CpeACTBa MH(POPMAIMOHHBIX W KOMMYHUKaIlMOHHBIX
TEXHOJOTHI B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a1a4 ¢ COOMIOJICHHEM TpeOOBaHUN SPrOHOMHMKH, TEXHHUKH O€30IMacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMPaBOBBIX M OITUYECKHX HOPM, HOpPM
nH(OpMaIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOr0 COAEpKaHUSA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHaYeHHsI HHPOPMAIIUHU U LIEJICBOW ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
dbopMy mpeAcTaBIeHUS U BU3yalU3alllu.

KoMMyHUKaTHBHBIC YHHBEpPCaIbHbIE yUeOHbIE 1eliCTBUA:
OCYULIECTBJISATH OOLIEHUE HAa YPOKaxX (PU3MKHU U BO BHEYPOUHOU 1€ATEIbHOCTH;
pacrno3HaBaThb MPEANOCBUIKM  KOHQIMKTHBIX CUTyalMd UM CMAr4arth
KOH(DJIUKTHI,



pa3BEPHYTO U JIOTMYHO HM3JIaraTh CBOIO TOYKY 3pPEHHUS C HUCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

IOHMMAaTh M HCIIOJIb30BAaTh MPEUMYLIECTBA KOMaHIHOW U MHJMBUIYaJIbHOU
paboThI;

BBIOMpPATh TEMAaTUKy W METOAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KAKJIOTO WIEHA KOJUIEKTUBA;

IIPUHUMATh ILEJIM  COBMECTHOM  JI€ATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JIEHCTBUS NO €€ JOCTUIKEHHMIO: COCTaBIATh IUIaH JEUCTBHIA,
pacnpenensaTh poiau € YYETOM MHEHHH YYaCTHMKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJIOrO0 YYaCTHHKAa KOMaHIbl B
oOIIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpejjlaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh MJIEH C IO3UIHMH HOBU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMYECKOE TIOBEJECHUE B Pa3IMYHbIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOpAKEHUE, OBITh MHULIUATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJILHO OCYLIECTBJISATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JacTH
GU3UKK ¥ aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOpMyIHUPOBATH
cOOCTBEHHbIEC 33/1a4H;

CaMOCTOSITETTbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS MPAKTUYECKOW padOThI C YUETOM HMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOUYTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYyaIUsIM;

pacIMpATh paMKH y4eOHOTO MpeJMeTa Ha OCHOBE JIMYHBIX MPEIINOYTCHHI;

JeNaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTb 3a PEILICHUE;

OIICHUBATH MPUOOPETEHHBIH OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JPYAUIMH B 00JaCTH
(U3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOUMOHAIBLHbIN MHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIAJETh  HABbIKAMHM  IIO3HABATEJIbHOM  pediaekcuu KaKk  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBaHMI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pelieHus;



YMETh OIICHUBATh PHUCKH W CBOCBPEMCHHO IPHUHUMATHh PEIICHUS IO HX
CHIDKCHUIO,

NPUHAMATh MOTHUBBI W apryMEHTHl JPYTHX TpU aHaU3e pPe3yJIbTaToB
JeSITeTbHOCTH;

NpPUHUMATH ce0s1, TOHNUMAasi CBOM HEJIOCTATKU M JOCTOMHCTBA,

MPUHUMATh MOTHBBI W apPryMEHTHl JPYTUX TMpPU aHaIW3€ pe3yJbTaToB
TeSTeTbHOCTH;

PHU3HABATH CBOE MIPABO U MPABO APYTUX HA OIIUOKH.

B mpornecce nocTHKEHMS] JIMYHOCTHBIX PE3YJIHTATOB OCBOCHMSI TIPOTPAMMBI
no ¢u3MKe A YPOBHS CpPEIHEro oOImero oOpa3oBaHUs Yy OOydarolmuxcs
COBEpIICHCTBYETCS HYMOILIMOHAIIbHBIN WHTEIJICKT, Ipenoararonii
c(OPMHPOBAHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOUIETO CIOCOOHOCTh TOHUMATh CBOE 3MOIMOHATILHOE
COCTOSIHHE, BUACTh HAIPABIICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAIBLHOU Chephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISITh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHHUIO LETH U
yCcrexy, ONTHMH3M, WHHIIMATHBHOCTh, YMEHHUE JIEWCTBOBATh HCXONS W3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
IPYTUX, YYUTHIBATH €r0 TPH OCYIIECTBICHWU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIHbHBIX HABBIKOB, BKIIIOUAIOIIUX CITIOCOOHOCTH BHICTPAWBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3pemiaTh KOHPIHKTHI.

HPEIMETHBIE PE3YJIbTATHI

K konmy oOyuenuss B 10 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIUXCST YMCHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POopMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOUN AECATEIBHOCTH JIFOAEH;

YUUTBIBATh TPAHUIBI TPUMEHEHUS M3YyUYEHHBIX (U3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, MHEpLUaJIbHAs CUCTEMa OTCUYETA, aOCOIIOTHO TBEPIOE TETIO,
WJICATBHBIN Ia3, MOJEIHN CTPOCHUS T'a30B, KUJKOCTEU U TBEPIBIX TEIJI, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 33]1a4;

pacrio3HaBaTh (U3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUM CTPOCHUSI BEIIECTBA U



AJIEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JIBIDKEHUE, CBOOOJHOE TaJICHHE TeJ, JBM)XEHUE IO OKPYKHOCTH, HWHEpIUs,
B3auMojieiicTBue Ten, auddy3us, OPOYHOBCKOE ABUKEHHUE, CTPOCHUE JKHUJIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00bEMa Tell MPU HarpeBaHuU (OXJIaXKICHUH ), TETIJIOBOE
PAaBHOBECHE, MCIIAPECHHE, KOHICHCALMs, TUIABJIEHUE, KPUCTAILIA3alUs, KUIICHHE,
BJIA)KHOCTbH BO3/1yXa, MOBBIICHUE JABJICHUA T'a3a IPU €r0 HAarpeBAHUU B 3aKPBHITOM
COCyZe, CBS3b MEXAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
ANEKTPU3ALMS TEJI, B3AUMOJCHUCTBUE 3aPsJIOB;

OMKCHIBATh MEXAHMYECKOE JIBIKCHME, HCTOIb3ysl (PU3NYECKUE BEIMYMHBI:
KOOpAWHATa, NyTh, NEPEMEUIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Tena, CHuia,
MMIYJbC TEJId, KHHETUYECKAs dHEPrus, NOTEHUHAIbHAS JHEPrus, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIIHOCTh; MPU OMUCAHUM MPABUIBHO TPAKTOBATH
(GU3UYEeCKUN CMBICT HCIOJIB3YeMbIX BEJIUYHMH, WX OOO3HAYEHUS W CAUHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONINE JIAHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU
BEJIMYMHAMU;

ONMCHIBAaTh M3YUYCHHBIC TEIUIOBHIE CBOWCTBA TEI W TEIUIOBBIC SBJICHHS,
UCTIONIB3ysl (DU3WYECKHE BEJMYMHBL: JaBJICHHWE Ta3za, TEeMIeparypa, CpeIHss
KUHETUYECKAsi DHEPrus XaOTHUYECKOTO JBUKEHUS MOJICKYJ, CPEIHEKBaJIpaTU4HAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSsS SHeprus, padbora rasa,
KOd(phULIMEHT TOJIe3HOTO JEHCTBUS TEIJIOBOTO JBUTATENs; MPU ONMUCAHUU
MPAaBWIbHO TPaKTOBaTh (DU3UUECKUN CMBICT UCIOJIB3YEMbIX BEJIUYUH, UX
o0O3HAaUeHUsT W EJUHUIBI, HAXOAWUTh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYMHAM;

OMUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BETUYUHBI: JICKTPUUCCKUI 3apsi,
AJIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD IMOJIA, TOTEHINAN, PA3HOCTh MOTEHIIUAIOB;
Py ONHCAHWHM TPABWIHHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOIb3YEMbIX
BEJIMYMH, MX OOO3HAUYECHUS M EIUHUIIBI; YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3UYECKYIO BEIMUYHUHY C APYTUMH BEIMUYUHAMY;

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SIBJICHUS, UCTIONIB3Ys (U3UUYECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH BCeMUpPHOTO TArorenus, I, II u Il 3akonsr HeroToHa,
3aKOH COXPAaHECHUS MEXAHUYECKOM JHEPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
OPUHLUII CYNEPINO3ULIUNA CWJI, NPHUHIUII PABHONPABUS HHEPLHUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPHUIO CTPOEHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW YHEPIUU TETUIOBOTO JIBUKECHUS MOJIEKYJ C
a0COJIFOTHON TeMmnepaTypoi, MEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsaa, 3akoH Kynona, mpu 3TOM pas3inyarh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIPAKEHHME U YCJIOBHS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPHHIMIBI JCHCTBUS MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziudaTh YCIOBHS MX O€30MacHOTO HCIIONH30BAaHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 UCCIIENOBAaHUIO (DU3MYECKUX SBJICHUA U
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHUM, TMPH 3TOM
dbopmynupoBath mpobiieMy/3aady M TUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOupaTh yCTaHOBKY W3 TPEJIOKEHHOTO OOOpYyIOBaHWS, MPOBOAUTH OMBIT U
(bopMyIHUpPOBATH BHIBO/IBI,

OCYUIIECTBIISATh MPSAMbIC U KOCBEHHBIC MU3MEPECHUS (PU3NUYECKUX BEIUYUH, TIPH
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT W HUCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKH ITOTPEIIHOCTEN U3MEPEHUM;

HCCJIEOBATh  3aBHUCHUMOCTH  MEXIYy  (U3HUYECKUMHU  BEIUYMHAMHU  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(bUKCUpOBaTh pe3yJIbTaThl IMOJTYYEHHON 3aBUCHUMOCTH (PU3WYECKUX BEIUYUH B
BUJIE TaOIUI U TpadUKOB, A€NaTh BEIBOABI IO pe3yIbTaTaM UCCIEeI0BAHMUS;

cobroAaTh npaBuia 0e€30MacHOTO TpyJa MpH MPOBEICHUM HCCIETOBAaHUM B
pamMKax y4eOHOTO OJKCIEPUMEHTa, Y4YeOHO-MCCIIENOBATEIBLCKOW W MPOCKTHOU
JESITENHPHOCTH C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPONUCTB U J1AOOPATOPHOTO
000pyI0BaHUS;

pemaTh pacuéTHbIC 3aJadyud C SIBHO 3aJaHHOM (PU3MUECKON MOJENbIo,
UCITIONIB3YS (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIW3a yCIIOBUS 3aa4M
BBIOMPATHh (PU3UYECKYIO MOJIENb, BBIICIATh (HU3UUYECKUE BETUYHHBI U (HOPMYIIHI,
HEOoOXoauMbIE I €€ pelIeHus, MPOBOJUTH PACUEThl U OIICHUBATh PEaJIbHOCTh
MOJIyYEHHOT'0 3HAaYeHUS (PU3UUECKON BEIMYUHBI,

periaTh Ka4eCTBEHHBIC 3a/1aU1: BBICTPAUBATh JIOTHYECKH HETPOTHBOPECUUBYIO
IIEMIOYKY PACCYXKICHUN C OMOpOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(bHU3UYECKUC SABIICHHUS;

UCTIOJIb30BaTh Opd  pelieHMd  y4eOHBIX  3aJa4  COBpPEMEHHbBIC
MH(OpPMAIMOHHBIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEJICTaBIICHUS YICOHOW U HAyYHO-TIOMYJIAPHON HH(OPMAITUH, TIOJyYCHHOH U3

Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJTyIaeMYH0 HH(POPMAIIHIO;

MPUBOUTH MPUMEPHI BKJIaa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIETO MHUpPA, B PAa3BUTHE
TEXHUKH U TEXHOJIOTHI;

HCITOJIB30BaTh TEOPETHUYECKUE 3HAHUS MO (U3WKE B MOBCEIHEBHOW JKU3HU
TSt o0ecredeHus: 0€30MacHOCTH TMPU OOpaIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOUCTBAMH, JIJIsi COXPAHEHUSI 3JOPOBbSI M COOJO/IEHUS HOPM SKOJOTUYECKOTO
MOBECHUS B OKPYIXKaIOIEH Cpeie;



paboTaTh B TpyHmne C BBINOJHEHUEM PAa3JIUYHBIX COIUAJBHBIX POJICH,
IUIAaHUPOBATH PpabOTy TPYIbI, PALHUOHAIBHO pacHpedensTh OO0f3aHHOCTH H
IJITAHUPOBATH AEATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aJlcKBATHO OLICHUBATH
BKJIJT K&KJIOTO U3 YYACTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMOMN MTPOOIIEMBI.

K konny oOyuenus B 11 Kjacce mnpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpakaTh CPOPMHUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax poiib U MecTo (GU3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B MPAKTUUYECKOM IEITEIbHOCTH JIOJIEW, LEIOCTHOCTh U E€IUHCTBO
(bU3UYeCKO KapTUHBI MUPA;

VUUTBIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEICH:
TOYEYHBIN AJIEKTPUUECKUN 3apsA/l, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, SAICPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOrO sJipa MpU pPeleHud (U3HYECKUX
3a/1ay;

pacno3HaBaTh (PU3NYECKHUE SIBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU U KBAaHTOBOU (DU3UKU: AJIEKTpUUECKasi MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MarHUTHOE IEWCTBUS TOKA, B3aUMOJCHCTBHE
MAarHUTOB, JJICKTPOMArHUTHAs WHAYKIMS, JCHUCTBUE MArHUTHOTO TIOJNS Ha
MPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsjl, SJICKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PAaCHPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepPepeHuus, audpakiuus W NOJsApU3alusg CBETa, JUCIEpPCUs CBETa,
dhotoanexkTpudeckuii 3ghext (hoTodrddhexT), CBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOPOJA, €CTECTBEHHAs W HMCKYCCTBEHHAas
PaANOaKTUBHOCTD;

OMKUCHIBATh M3YUYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBHIE,
ONTHUYECKHE,  AJIEKTPUYECKYI0  MPOBOJUMOCTh  PA3JIMYHBIX  Cpel) W
AJIIEKTPOMArHUTHBIE SABJICHUS (IIPOLIECCHI), HWCIONIBb3Ys (PU3NYECKUE BEITUYMHBI:
ANEKTPUYECKUI 3apsil, CHJIA TOKA, JJIEKTPUUYECKOE HAIPSIKEHHE, AIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAs cujia, paboTa TOKa,
WHJYKIUST MarHUTHOTO MOJisA, cwia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPTHs JJIEKTPUYECKOr0 W MArHUTHOrO IOJIEM, NEPUOJ M 4YacToTa
KonebaHuii B KoyieOaTEeIbHOM KOHTYpe, 3apsiji W CHJIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHUH, (OKYCHOE pPACCTOSHHE W
ONTUYECKAs] CHWJIa JIMH3bI, MPU ONKHCAHUU TPABUIBHO TPAKTOBATh (PU3UUYECKUIM
CMBICIT HCIIONB3YEMBIX BEIIMYWH, WX OOO3HAYEHUS W CIWHUIIBI, YKa3bIBaTh
bopMymbl, CBS3BIBAIONIME JAHHYI (U3MYECKYIO BEJIMYMHY C JIPYTUMU
BEJIMYMHAMU;

ONUCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUA M TMPOLECCHI, HCIOIb3Ys
(u3MYecKre BEIUYUHBL: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPHOJI TIOJTypaciiaia, SHEPTUsl CBI3U
aTOMHBIX SIJIEp, NpPU OINUCAHUM TMPABWIBHO TPAKTOBATh (DU3NUYECKUN CMBICI
WCIIOJIP3YEMBIX BEJIMYMH, MX OOO3HAUYCHUS W CAWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONIUE JIAHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYUHAMU,
BBIYHUCIIATH 3HAUCHUE (DU3NUECKON BEITMYHMHBI,

aHaJIU3UPOBaTh (YU3WUYECKUE TPOIICCCHI M SBJICHUS, UCIIONB3Ys (PU3nUecKue
3aKOHBI W MPUHIMIBL: 3aK0H OMa, 3aKOHBI MOCE0BATEILHOIO U MapalIeIbHOTO
COCMHEHUA NPOBOAHUKOB, 3aKOH Jlkoyms—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHJYKINH, 3aKOH MPSAMOJUHEHHOTO paclpOCTPaHEHHUs CBETA, 3aKOHbI OTPAKECHHUS
CBETa, 3aKOHBI MPETOMIICHUSI CBETa, ypaBHeHUEe ODiHITelWHa ais gororddexra,
3aKOH COXPAHEHMSI SHEPTrUM, 3aKOH COXPAHEHHUSI HMMIIYJIbCA, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsifia, 3aKOH COXPaHEHHs MAaCcCOBOTO 4MCIIA, MOCTynatsl bopa,
3aKOH PAJMOAKTHBHOTO pacmaja, Ipu dTOM Pa3INdaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHAa, €r0 MaTeMaTU4YeCKO€ BBIPAKEHHE U YCIOBUSA (TpaHMIbI, O0OJACTH)
IPUMEHUMOCTH;

ONPENEATh HAIIPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOJHUKA
C TOKOM, cujIbl AMmnepa u cuiibl JlopeHna;

CTPOUTh W OIHKCHIBATh M300paKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIIEPUMEHTHI 110 HCCIIEIOBAaHUI0 (DU3WYECKUX SBJICHUN W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MpPH 3TOM
dbopmynupoBath mpobiieMy/3aJadyy W TUIOTE3Y Y4YeOHOTO SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIJIOKEHHOTO OO0OpYyIOBaHUS, MPOBOAWTH OIBIT WU
(bopMyIUpPOBATH BHIBOIBI,

OCYUIIECTBJISATh MPSAMbIC U KOCBEHHBIC U3MEPECHHS (PU3NYECKUX BEIUYUH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKU MOTPEITHOCTEH N3MEPEHUH;

WCCJIEIOBATh 3aBUCUMOCTH (DM3WYECKUX BEJIMYMH C HCIOJIB30BAaHUEM
NPSAMBIX HM3MEPEHUM: MPU O3TOM KOHCTPYHUPOBATH YCTAHOBKY, (UKCHPOBATH
pPe3yJbTAThl MOJYYEHHOW 3aBUCHUMOCTH (DH3WYECKUX BEJIUYMH B BHUJE TaOJHUIl U
rpaduKoOB, I€JIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

coOIo/1aTh MpaBwiia 6€30MacHOT0 TPyJla MPU MPOBEICHUU MCCIIEIOBAHUN B
paMKax yd4eOHOro OJKCIIEpUMEHTa, Y4YEOHO-HCCIICIOBATEIbCKOH M TMPOEKTHOM
JESATeTbHOCTU C HUCIOJb30BaHUEM H3MEPUTEIIBHBIX YCTPOMCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHBIE 3a7a4d C SBHO 3aJJaHHOW (DH3WYSCKOM MOJICIIBIO,
UCIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHalM3a YCIOBUS 33/1a4u
BBIOMpATh (PU3UYECKYIO MOJIEIb, BBIICIATh (PU3HMUECKHUE BEIUYHUHBI U (POPMYIIbI,



HEOoOXOMUMBIE NIl €€ pPEeIICHUs, MPOBOJAUTH PACUYEThl M OIICHUBATH PEaJbHOCTh
MOJTYYCHHOTO 3HAYCHUS (PU3MICCKOU BEIIMYNHBI,

pelaTh KaueCTBEHHBIC 3aaUH: BRICTPANBATh JIOTHYCCKU HEMIPOTHBOPEUUBYIO
IIETIOYKY PACCYXKICHUH C OMOpOM Ha HM3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(buznyeckue sBJICHHUS;

UCTIONIb30BaTh ~ TPU  PEIMIEHWH  y4eOHBIX  3a7ad  COBPEMCHHBIC
uH(OPMAITMOHHBIE TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUN
M TIpECTaBICHUS YUeOHON M HAYYHO-TIOMYJIIPHON WH(OPMAIINH, TIOTYYSHHON U3

Pa3TUYHBIX HCTOYHUKOB, KpUTHYCCKU aHATU3UPOBATh MOJTydaeMyto HH(PpOpMaIInio;

OOBSCHATh TIPUHIMITBI JCHCTBUS MAaIMH, TMPUOOPOB H TEXHUUYECKUX
YCTPOMWCTB, pa3indaTh yCJIOBHs MX O€30MaCHOTO HMCIIOIh30BaHUS B MMOBCEIHEBHON
KU3HU;

MPUBOJAUTH IPUMEPHI BKJIAJIa POCCUICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPY)KAIOIIETO MHpA, B DPa3BUTHE
TEXHUKH U TEXHOJIOTH;

WCITOJIB30BaTh TEOPETHUYECKUE 3HAHUSA 10 (M3MKE B TOBCEIHECBHOW >KU3HU
IS o0ecredeHus: 0€30MacCHOCTH MPU OOpaIleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBaMH, ISl COXPAHEHUS 3JI0POBbS M COOJIFOJICHUS HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYKAOIIEN Cpelie;

paboTaTh B TpYIIE C BBIIIOJHCHHEM pa3JIMYHBIX COITMANIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIIbI, PAMOHATIBHO PACTIPEACNISITh OOS3aHHOCTH W
IJIAHUPOBATH JICSITEIIBHOCTh B HECTAHJAPTHBIX CUTYAIlUsX, aJI€KBAaTHO OIEHUBATH
BKJIaJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIIBI B PEIICHNE pacCMaTPUBACMON TIPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos JIEeKTPOHHbIE
HanmMeHnoBaHue pa3iesioB U TeM uupposbIe
Ne /i P Konrtpoabsubie | IIpakTuyeckue (1uubp )
NMpOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DUBUKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 ®usznKa U METOJbI HAYYHOT'O TTO3HAHUS 2 bubmorexa [OK
‘ ABLEaAY https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa [OK
https://m.edsoo.ru/7f41bf72
9 JnHavuka 7 bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpPAHEHUS B MEXAHUKE 6 1 1 bubmorexa [OK
https://m.edsoo.ru/7f41bf72
Nroro no pazneny 18

Pa3nea 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJANHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubnuoreka [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmmorexa [IOK
32 O 10 1
CHOBBL TEPMOZBIHAMHRH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS BELIECTBA. 5 bubmmoreka [IOK

@da30BbIE IEPEXOBI

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

Hroro no pazneny 24
Pa3nea 4. JIEKTPOANHAMMUKA
bu6mmorexa [IOK
4.1 C) 10
FICKIpoCTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 3n1eKTprueckuii Tok. Toku B 12 bub6mmoreka LIOK
‘ pa3IUYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosmuecTBo yacos JIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM unppoBbIe
Ne i/ P Kontpoasnbie | IIpakTnueckue (ubp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcesl
Paznen 1. JIEKTPOAUHAMUKA
11 MaruurtHoe noJie. DIeKTpOMarHuTHas 1 1 3 bubnuorexa [IOK
' WHY KU https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4yecKHe 1 JJIEKTPOMarHUTHBIE 9 bu6mmoreka LIOK
. KoIeOaHus https://m.edsoo.ru/7f41c97c
9 MexaHn4YecKHe U JJIEKTPOMAarHUTHBIE 5 1 bu6mmoreka LIOK
) BOJIHBI https://m.edsoo.ru/7f41c97¢c
23 Onruka 10 3 bubmorexa [IOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI ClIEUATILHON TEOpUH 4 1 bubmuoreka [{IOK
) OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [IOK
4.1 C) i 6
JICMCHTRT KBAFTOBOM OTTHIH httDs://m.edsoo.ru/7f410970
4.2 Crpoenue atoma 4 bubmuoreka [IOK



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

https://m.edsoo.ru/7f41¢97¢

43

ATOMHOE 5/1pO

bubmnoreka IIOK
https://m.edsoo.ru/7f41¢97¢

Hroro no pazneny

15

Pa3nea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UNKHU

5.1 DneMEHTHI aCTPOHOMUU U aCTPODUUKU 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pasznen 6. OBGOBLHIAIOIIEE IIOBTOPEHHUE

61 | Ooobmmoniee novtopertie ‘ -
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos JIeKTPOHHbIE

Ne Jlara nudpoBbie
Tema ypoka Kourposbnubie | IlpakTuyeckue p

n/n Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE

padoThI padoThI
pecypcsbl
du3nka — HayKa o MPUpOJE.
1 Hayunsie MeTz)/L[LI HOI;HEHI/HI 1 brbmmorexa [OK
Y https://m.edsoo.ru/ff0c32¢2

OKPY’KaIOIIEeTro MHUpa
Ponbs 1 MecTo pusuku B

) (bopMUPOBAHUN COBPEMEHHOM 1 bubmmoreka [IOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU ACSATEIHHOCTH JIFO/IeH
MexaHnueckoe JBUKECHUE.

3 OTHOCHTEIBHOCTh MEXaHUYECKOTO 1 bubmuoreka [IOK
nBmkeHud. [lepeMenienne, CKOpoCThb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE MPSIMOTUHENHOE 1 bubmmoreka LIOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSMOJTMHENHOE 1 bubnuorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372¢

6 CBobogHoe nasieHne. Y CKOpeHHe 1 bubmmoreka [IOK
CBOOOJIHOTO TIAJICHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuneriHoe 1BHXEHUE.

7 I[p A . 1 bubmuoreka [{IOK

BIDKEHUE MaTEPUAIbHON TOUKH 110
p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTHU
8 [Tpunnun oTHOCUTENBHOCTH [anumnes. 1 bubmuoreka [IOK



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

HuepuuanpHple CHCTEMBI OTCYETA.
ITepBb1it 3ak0oH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Tpunuun

bu6mmoreka [IOK

? cyneposHii il Bropou SVaKOH https://m.edsoo.ru/ff0c3be8
HeloToHa /151 MaTepuaabHOU TOUKH

10 Tperun 3axoH HetoToHa [utst bubnnorexa [IOK
MaTEpPHUATBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TsAroreHus. Cuna

11 TskecTH. [lepBas kocMudeckas brbmmorexa HOK

https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduuneHt tpenus.

13 Cuna cgnpomBnequ:I npu I[BI:I[:CGHHI/I brbmmorexa HOK
Tea B KHIAKOCTH HTH ra3e https://m.edsoo.ru/ff0c3f76
IToctynaTenbHOE U BpalaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubmmoreka [IOK
MowmeHT cuitbl. [1nevyo cubl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOIO Tea
HMiynsc MaTepuanbHOU TOUKH,

5 CHUCTEMBI MaTEPHAIIbHBIX TOUEK. bubmmoreka [IOK
Nmnynbe cuiibl. 3aKOH COXPAHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBHKEHUE
PaboTa 1 MOIIIHOCTD CHJIBL.

16 Kunerndeckast sHeprus MaTepuanbHOU bu6mmoreka LIOK
ToukH. Teopema 00 H3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOU SHEPTUH

17 [ToreHmanpHas 3Heprus. bubmmoreka [TOK



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

[MoTeHIIMaTBHAS SHEPTUS YIIPYTO
neopMUpPOBaHHOU MPYKUHBI.
[MoTeHIManbHAsE SHEPTHS TeIa BOIN3U
MOBEPXHOCTU 3eMJTU

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHBIE U HEMOTEHIIMATBHEIE
cuibl. CBsA3b pabOTHI
HETIOTCHIIUAIBHBIX CHJI C U3MEHECHHEM
MEXaHUYECKOH YHEPTUH CUCTEMBI TEJ.
3aKOH COXpaHECHUsT MEXaHHUECKOH
SHEPTUH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
A3MEHEHHEM MEXaHMIeCKOH OHCPIrUun
TeJa Ha MIPUMEPE PACTSIKCHUS
PE3UHOBOTO KTyTa»

20

KonTponbhas pabota 1o reme
«Kunemaruka. /[unamuka. 3akOHbI
COXPAHEHHUS B MEXAHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIC TIOJIOKEHUS MOJICKYJISIPHO-
KMHETUYECKOH Teopuun. bpoyHOBCKOE
neuxenue. uddysus

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

22

Xapakrtep IBHKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHus ra30B, KUIKOCTEH
Y TBEPABIX Tl

23

Macca monekyin. KonnuectBo
BemiecTBa. [locTostHHast ABoraapo

24

TemoBoe paBHOBecue. Temneparypa
u e€ uzMmepenue. lllkana remmneparyp



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

Lenbcus

WUneanpueiii raz B MKT. OcHoBHOE

Bbu6nuoreka [JOK

23 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoroTHas TeMIiepaTypa Kak Mmepa

%6 CpeaHel KHHETUYECKON SHEPTUU bubnuoteka [IOK
JIBMOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH /lambToHa. ['a30BBIC 3aKOHBI
Jlaboparopuas pabora

)% «HccnenoBaHne 3aBUCUMOCTH MEXKTY
napameTpamMu COCTOSIHUS
Pa3peKEHHOTO Ta3a»

79 N3omporieccel B uacanbHOM Ta3e v UX bu6nmuoreka [JOK
rpaduvecKoe mpeacTaBIeHNE https://m.edsoo.ru/ff0c570e
BuyTpenHssa sHeprus
TEPMOJIMHAMHYECKOU CUCTEMBI U

30 criocoObI e€ n3meHeHus. Komnuectso bubnuoreka [IOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJJHOATOMHOI'O UJI€ATLHOTO
rasa

31 Bupel reronepenauun bubmorexa LHOK

https://m.edsoo.ru/ff0c5c36
VnenpHas TEMIIOEMKOCTh BEILIECTBA.
32 KonnuecTBo TemioTsl npu bubnnorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenadye. AarnadaTHbIN MpoIece

33 IIepBblil 3aKOH TEPMOTMHAMUKH U €TI0 bu6mmoreka [IOK
MIPUMEHEHUE K U30IIPOLECCAM https://m.edsoo.ru/ff0c5efc

34 HeoOpaTtumocTs mporeccoB B bubmmoreka [IOK



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
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupojae. Bropoii 3akoH
TCPMOJUHAMHKA

https://m.edsoo.ru/ff0c6230

[Tpunmun nevictBus u KITJ[ TermoBoi

bubmnoreka IIOK

35
MaIlTAHBI https://m.edsoo.ru/ff0c600a
36 [Muxn Kapuo u ero KII/|
37 DKOJIOTHYECKHE TPOOIIEMBI
TETI0PHEPTEeTUKU
18 O06o6mmarmuil ypok « MonekyispHas bubnnorexa [IOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota o reme
39 «MonexynspHas pusznka. OCHOBBI Bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3zoBaHue U KOHICHCAITHS. bu6nmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCom0THAs U OTHOCUTEIIbHAS
41 AXXKHOC o3nyxa. Hacerie 7| bubmorexa [OK
BJIQYKHOCThH B xa. BIIIICHHBIH
. Y H https://m.edsoo.ru/ff0c64d8
nap
TBepnoe teno. Kpucrammueckue u
4 aMmopdHbIe Tena. AHU30TPOIIHS bubnnorexa [IOK
CBOMCTB KpHcTaiioB. JKuakue https://m.edsoo.ru/ff0c650
kpuctamuisl. COBpeMEHHBIE MaTepHAITbI
[1naBneHue u KpucTaiu3anus.
43 VY nenvHas TCHJ'IIZ)Ta HJ'IaBJ'IeEI/I}I bubmiorexa LIOK
A ' https://m.edsoo.1u/ff0c6708
CyOmumanus
44 VYpaBHeHuUe TEII0BOro Oananca bubmorexa [OK
https://m.edsoo.ru/ff0c6820
45 DeKTpu3aius Tei. DIEKTPHUUSCKUN bubmuoreka [IOK

3apsi. HBa BHA SJICKTPHUUYCCKUX

https://m.edsoo.ru/ff0c6bce



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiIoB

[IpoBOIHUKY, TUIIEKTPUKHU U

46 MOJIyIPOBOIHUKU. 3aKOH COXPaHEHUs brbmmorexa HOK
> IeKTpHHYECKOTO 3apsa https://m.edsoo.ru/ff0c6bce
B3aumonencTue 3apsioB. 3aKoH
47 KYJ'IOHa.I[TOHC‘IHBII/IVSJISKTPI/I‘IGCKI/II/IU bubmioreia LIOK
https://m.edsoo.ru/ff0c6ced
3apsiz
Harnpsk€HHOCTB AIEKTPUIECKOTO
43 nosist. [lpuHnun cynepno3unuu bub6mmoreka LIOK
AIIEKTPUYECKUX TOJIeH. JInHNH https://m.edsoo.ru/ff0c6df2
HaMPSLKEHHOCTH
PaboTa cuit 251eKTpoCTaTHIeCKOro
49 TOJISL. HOTGHIII/IaJII.) Paznocts Bubmnorexa LIOK
https://m.edsoo.ru/ff0c6100
MOTEHIIUAJIOB
[IpoBOIHUKY U AUIIEKTPUKU B
50 BJIpeKTpI(l)CTaTI/I‘-IeHCKOM ane. bubmorexa LOK
https://m.edsoo.ru/ff0c7018
JusnexTpuueckas NpOHUIIAEMOCTh
. bubmuoreka [IOK
51 OnekTpoemkocThb. Konaencarop httos://m.edsoo /e 126
DIEKTPOEMKOCTD IIJIOCKOTO
52 KOHJIEHCATOPa. DHEPTHUs 3apsKEHHOTO Bubmmorexa LIOK
https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
53 JlabopaTtopnast padota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa"
[IprHIMI IEeWCTBUS U IPUMEHEHHUE
54 KOHJIEHCATOPOB, KOIMMUPOBAIBLHOTO

anmnapara, CTpyHHOIo IpuHTEpa.
DneKkTpocTaTHYeCcKast 3aluTa.
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3a3eMIIeHHe AEKTPOpruOOpOB

DNEKTPUUECKUN TOK, YCIOBHUS €ro
cyuiectBoBaHus. [I0CTOSIHHBIN TOK.

55 Cuna toka. Hanpsbxenue.
Conporusnenue. 3akoH Oma yis
y4acTKa Ienu
[TocnenoBarensHOE, MapaiebHOE,
CMEIIaHHOE COSTUHEHUE
56 MpoBOAHUKOB. JIabopaTopHas padoTa 0.5 bubmmorexa [IOK
P ' paTOpHaA p ' https://m.edsoo.ru/ff0c74{0
«M3yueHne CMEIIaHHOTO COSMHEHUS
PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH DJIEKTPUUECKOTO bubmnoreka IIOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma 1J1 TOJIHOM (3aMKHYTO )
anexTpudeckoi nenu. Koporkoe
bu6mmorexa [IOK
58 3ambikaHue. JlaboparopHas padota 0.5
https://m.edsoo.ru/ff0c7ae0
«M3mepenne 3/IC ucToUHMKA TOKA U
€ro BHYTPEHHETO COTPOTHUBIICHUSD)
PezepsHbiil ypok. KoHTpoabHas
P P " P " bubmmoreka [IOK
59 pabora o Teme "DnekTpoauHamMuka" /
. https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas npoBepouHas pabota
O0600maroImui ypoK
60 «IIIEKT o;[HHahiIIEKa» / Becepoccuiickast bubnmorexa [TOK
P p https://m.edsoo.ru/ff0c88be
mpoBepoyHas padbora
DneKTpOHHAs MPOBOJUMOCTD TBEPIBIX
61 METaJJIOB. 3aBUCUMOCTD

CONPOTHUBIICHUS METAJIIOB OT
Temneparypbl. CBEpXIpOBOAUMOCTD



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
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2 DJIEKTPUYECKUU TOK B BAKyyMe. 1
CBOHCTBA AIIEKTPOHHBIX ITYYKOB
[ToynpoBOIHUKH, UX COOCTBEHHAs U

63 MPUMECHAsT TPOBOAMMOCTh. CBOKCTBA | bubnuoteka [IOK
p—n-nepexona. IlomynpoBogHMKOBBIE https://m.edsoo.ru/ff0c84ae
pUOOpPHI
DJIEKTPUIECKUAN TOK B paCTBOPAX U

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DJEKTPONIUTUYECKAS JUCCOLIMAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIN3
DJNEeKTPUYECKUH TOK B ra3ax.

65 CaMOCTOSTEIbHBIN U 1 bu6mmoreka [IOK
HECAMOCTOSTEIbHBIN pa3psia. MOTHHSL. https://m.edsoo.ru/ff0c84ae
IIna3zma
DnexTpuueckue npuOopsl U

66 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnnorexa [IOK
npuMmeHeHune. [IpaBuia TeXHUKN https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH
KonTponbHas pabota 1o reme

67 «Qnekrtpocraruka. [locTossHHbIN | bubnnorexa [IOK
aneKkTpudeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeAax»

68 Pe3epBHblii ypok. O6o01maronuii ypok 1 bubnuoreka [IOK
o Temam 10 kacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KVIACC

KosmmyecTBo yacos JIEeKTPOHHBIE
[1]
Jlj;-n Tema ypoka Bcero Konrpoariibie | Ipaxririeckue JI/:I[:;:EHHH :)I;l[()l:ll:):)];:fenbnme
padoThbI padoTbI pecypest
[TocTostTHHBIE MAaTHUTHI K KX

| B3auMoO/ieicTBUE. MarHUTHOE MoJIE. | bu6mmorexa [IOK
Bektop MarauTHON HHAYKIUU. JInHUN https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIYKIMH
MarauTHO€ 1oJjie NPOBOIHUKA C

) TokoM. OmbIT DpcTena. | bu6mmorexa [IOK
BzaumopeiicTBue NpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «3yuenue 1 1 bubnuoreka [IOK
MarHUTHOTO MOJIST KATYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuia Ammepa.

4 JlaGopaTtopHnast pabota 1 | bubnuoreka [IOK
«HccnenoBanue neucTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSITHHOTO MarHUTa Ha PaMKYy C
TOKOM»

JlelicTBME MAarHUTHOTO TTOJIS Ha

5 JBIKYIIYIOCS 3apsyKEHHYIO YaCTHILY. | bubnnorexa [IOK
Cuua Jlopenna. PaGoTa crtbt https:/m.edsoo.ru/ff0c9df4
Jlopenma
DnekTpoMarHuTHast uHAyKnus. [Tlotok

6 BEKTOpa MarHuTHOM uHaykuu. 31C 1
WHIYKIIAW. 3aKOH JIEKTPOMarHUTHOMN



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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nHaykiuu @apanes

Jlaboparopnas pabora

bubmnoreka IIOK
7 «HccnenoBanue sBiICHUS
N https://m.edsoo.ru/ff0cal50
AIIEKTPOMATHUTHON HHTYKIIAN
NuaykTUBHOCTS. SBIEHUE
g camounaykiuu. 3J1C caMOMHIYKIUH. bubmmoreka [JOK
DHEprust MAarHUTHOTO TOJISI KATYIIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T10JIe
TexHuyeckue yCcTpomucTBa U UX
MPUMEHEHHUE: TOCTOSIHHBIC MATHUTHI,
9 3JICKTPOMATHUTHI, YJICKTPOJIBUTATETb,
YCKOPHUTENH JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAS TIeYb
10 O6o0maromuii ypok «MarautHoe Bbubnuoreka [JOK
noJie. DJIeKTpOMarHuTHas HHIYKIUS» https://m.edsoo.ru/ff0cab82
KonrtponbHas pabora o teme
Bbubnuoreka [JOK
11 «MaruurtHoe 1noie.
https://m.edsoo.ru/ff0cad58
DNIeKTpOMarHuTHasE MHIYKIHSD)
CB0OOOTHBIE MEXaHHUECKHE
KoJjeOanus. ['apMoHndeckue
bu6nuoreka [JOK
12 KoseOaHus. YpaBHEHUE
N https://m.edsoo.ru/ff0caf06
TapMOHUYECKHX KoJeOaHui.
[IpeBpanienue sepruu
JlaGopatopHas paboTa
13 «HccnenoBanne 3aBUCUMOCTH
nepuo/ia Majbix KojaebaHuil rpysa Ha
HUTU OT JJIMHBI HUTH U MaccChl Ipy3a»
. bubmuoreka [IOK
14 Konebarenpabid KOHTYp. CBOOOTHBIC i

https://m.edsoo.ru/ff0cb820
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AJIEKTPOMArHUTHBIE KOJIeOaHus B
U7eabHOM K0JIe0aTeTbHOM KOHTYPE.
AHaJorus MeX1y MEXaHHYEeCKUMHU U
3NEKTPOMArHUTHBIMU KOJI€OaHUSAMU

15

®opmyna Tomcona. 3akoH
COXpaHCHHS SHEPTUH B UICATHHOM
KOJIE0ATEILHOM KOHTYPE

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

16

[IpencraBnenue o 3aTyxaronux
Kosie0aHusX. BoIHYKIeHHBIE
MeXaHn4uecKkue konebanns. PezoHaHc.
BI)IHY)KJIGHHI)Ie 3J'I€KTpOMaFHI/ITHI)Ie
KoJieOaHUs

bubnnoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHbIN TOK. CHHYCOUTATLHBIA
[IEPEMEHHBIM TOK. MOIITHOCTB
MEPEMEHHOTO TOKaA. AMHJ'II/ITy,)IHoe )51
JICUCTBYIOIICE 3HAUCHHUE CUIIbI TOKA U
HaIpsKCHUA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTao,
nepenavya v norpedieHue
3JIEKTPUYECKON SHEPTUH

19

YCTpoUCTBO U MPAKTHUECKOE
IIPUMEHEHNE AJIEKTPUYECKOT O 3BOHKA,
reHepaTopa IMEPEMEHHOIO TOKA,
JIMHUH 3JIEKTpoliepeaay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU ITPU
IPOU3BOJICTBE AIEKTPOIHEPTHH.
KynbeTypa ucrons3zoBanus
AJIEKTPOIHEPT U B IOBCETHEBHOH
KHU3HU



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

Mexannueckue BOJIHBI, YCIIOBUA
pacmpoctpanenus. [leproa. Ckopocth

bubmmoreka [IOK

21 pacnpoCTpaHEeHUs U JUIMHA BOJIHBIL. https://m.edsoo.ru/ff0cca54
[Tonepeunsbie U MPOOIBHBIE BOTHBI
2 3Byk. CkopocTh 3ByKa. [ pOMKOCTh bubnuoreka [IOK
3ByKa. Boicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DIIEKTPOMAarHUTHBIE BOJIHBI, UX
23 CBOMCTBa M ckopocTh. [lIkana bubmuoreia LIOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATHUTHBIX BOJIH
[IpuHUUIIBI paTUOCBA3U U
24 TeneBuAeHus. Pa3Butue cpeacTs
cBs13u. Paguonokauus
75 Kontponbhas pabora «Konebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpoCTpaHEHHE
%6 CBETa B OAHOPOJHOM CpeENE. bubnuorexa [IOK
ToueuHsblil ICTOYHUK CBETa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpakeHus ceta. [loctpoenue bubmuoreia LIOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B TUIOCKOM 3epKalie
[Ipenomuienue ceera. [loaHoe
73 BHyTpeHHee oTpaxenue. [IpeaenbHbn bubnnorexa [IOK
YT'OJI TTIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaXKEHUS
29 JlaGopaTtophast pabota «3mepenue bubmmoreka [JOK
MOKa3aTeIs MPEJTOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenue n3oOpakeHuil B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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nuH3e. DopMyia TOHKOM JTMH3BI.
YBenudyeHue JTuH3bI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas pabora

31 «HccnenoBanue CBOMCTB
MU300paKCHHI B JIMH3AX)
Hucniepcust cBeta. Cll0KHBIN COCTaB
0 6enoro csera. L{er. JIabopaTopHas
pabora «Habmronenue aucnepcun
CBETa»
3 HnTepdepennus ceera. udpakuus bubnuoreka [IOK
cBerta. JludpakunonHas peneéTka https://m.edsoo.ru/ff0ced22
34 ITorepedyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsipusanusa cBera https://m.edsoo.ru/ff0cf02e
35 OnTHueckue npubOpsl M yCTPOIcTBa U
yCIIOBHS UX 0€30IIaCHOTO MPUMEHEHUS
['panuiibl npUMEHUMOCTH
36 KJIaCCHYECKOU MeXaHUKH. [locTymaTh bubnmoreka [IOK
CHeIHaTbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH.
bu6nuoreka [JOK
37 3ameJIeHre BPEMEHU U COKpaLlCHHUE
https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprusi ¥ UMITYJIbC PEIITUBUCTCKON
18 C . bubmuoreka [IOK
yacTulbl. CBS3b MacChl C SHEPTUEH U
p https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPIHsl MOKOs
KonTtponbHas pabora «Onrtuka.
. bubmuorexa [JOK
39 OcHOBBI clielIMaNbHON TEOPUU

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ff0cf6 0
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®otonsl. Popmyna [Inanka. Dueprus

bubmnoreka IIOK

40
¥ UMITYJIBC (POTOHA https://m.edsoo.ru/ff0cfe16
OTKpbITHE U HCCIIEA0BAaHNE Eu6 LIOK
nOIMOTEKA
41 otod(dderra. OneITer A. .
¢ bd https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl poTorddekra. YpaBHEHHE
42 DunmrenHa s potoddderra bubnmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porosppexra
Hasnenue ceera. Onbitel I1. H.
43 JlebeneBa. XuMUIECKOE ICUCTBUE bubmorexa [OK
scBd. 4 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue yCcTpoucTBa u
MPaKTUYECKOe MPUMEHEHHE:
44
¢doTorsieMeHT, POTOIaTUHK,
COJIHEUHas OaTapesi, CBETOANO
45 Pemenne 3amad 1o TeMe « DJIEMEHThI bubnuoreka [JOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OTBITHI
46 p A P bubmuorexa [JOK
C3CPPOPAA MO PACCEAHIIO (-HACTHIL https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojelb aToMa
bu6nuoreka [JOK
47 IToctynater Bopa
Y P https://m.edsoo.ru/ff0d0Oafa
Mznyyenue v norsoiieHue PoToHOB
48 g epexojie aTo ;Hc 0 o(bo 0 bubmorexa LOK
fpH TIEpexoe at I\U/I FIHOTO YpOBHA https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha JIpyroi. Buasl criekTpoB
BosHOBEIE CBOMCTBA YacTHUIl. BOJIHEI
. i bubmuoreka [IOK
49 ne bpouns. KopnyckymnspHo-

BOJIHOBOH AyaJIi3M. CroHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXKACHHOC U3JTY4YCHUC

50

OTKpbITHE PATIUOAKTUBHOCTU. OMBITHI
Pesepdopna o ornpenenenuto cocraBa
PaZOaKTUBHOTO H3ITYYCHHUS

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0fd2

51

CBowuctBa anbda-, 6eTa-, raMma-
u3lly4eHus. BiausHue
PaOaKTUBHOCTH HA JKUBBIC
OpTraHU3MBI

52

OTKpBITHE IPOTOHA  HEUTPOHA.
Wzotonsl. Anbga-pacna.
DJIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['aMmma-n3myuenue

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

53

DHeprusi CBA3U HYKJIOHOB B sijIpe.
Snepubie peakuuu. SpepHbin
peakTtop. [IpoOaembl, MEpCIEKTUBHI,
9KOJIOTHUECKUE ACTICKTHI SICPHOU
SHEPreTUKU

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

54

DneMeHTapHble YacTulibl. OTKPBITHE
no3uTpoHa. MeTo bl HaOII0IeHUS U
PErUCTpAaIMK JIEMEHTAPHBIX YaCTHII.
Kpyrasiii ctonn «@yHaaMeHTaIbHbIE
B3aUMOJICUCTBHS. ETUHCTBO
(bHU3NUIECKOH KAPTHHBI MUPay

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Drarsl pa3BUTHS ACTPOHOMUMU.
[IpuknagHOE€ 1 MEPOBO33PEHUECKOE
3Ha4YeHUE acCTPOHOMHUHM. Bun
3Be3HOro HeOa. Co3Be3ausl, sipKue
3BE3/bI, INIAHETHI, UX BUINMOE
nBwxeHue. ColIHeUHasi CUCTEMaA



https://m.edsoo.ru/ff0d0fd2
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56

Comnure. ConHeuHas akTUBHOCTb.
Hcrounnk sHeprun CorHIA U 3BE3]

57

3BE3/b1, UX OCHOBHBIE
XapaKTePUCTUKHU. 3BE3/bI TJIABHOH
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEE
ctpoenue 38e31. COBpeMEHHBIC
NPEJICTABICHUS O TIPOUCXOXKICHUH U
sBostonun CoTHIIA U 3BE3]]

58

Muteunsin [Tyt — Hamra [amakTuka.
[Tonoxxenue u nuxkenue ConaHa B
[NanmakTuke. ["anaktuku. YepHbie
JBIPHI B SIAPax TajJakTHK

59

Bcenennas. Paz0eranue raiakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe nznyuyenue.
MeraranakTuka

60

Hepemmennsie npobiaeMbl aCTPOHOMUHT

61

KoHnTtponbHas paboTa «31eMeHThI
ACTPOHOMMUHU U aCTPOPUIUKID

62

O6o6mmarmuii ypok. Pons Gusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYCCKOM, COIHMAJIbHON B
ATUYECKOH chepax NesaTeTbHOCTH
YeJ0BeKa

63

O6o6maromuit ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

64

Ob6o06maromuit ypok. Pois




¢duznyeckoil Teopuu B HopMHUpPOBaAHUU
MPEACTABICHHUH 0 (PU3UIECKOI
KapTHUHE MUpa

O6o6maromuii ypok. Mecrto
(bu3uUecKoil KapTHHBI MHpa B 001IEM

65 pAly COBPEMEHHBIX €CTECTBEHHO- !
HAy4HBIX MPEJCTABICHUMN O IPUPOIC

66 Pe3epBHbIil ypok. MarHuTHOE 1oJIE. 1
DJeKTpOMarHuTHast HHIYKITUS
Pe3zepBHblii ypok. Ontrka. OCHOBBI

67 CIIeNUaJIbLHON TEOpUHU 1
OTHOCHUTEIIbHOCTH
Pesepusblii ypok. KBanToBas pusnka.

68 QHeAEeHTHyaIZ:TpOHOMHH u ! 1 bubmmorexa OK

https://m.edsoo.ru/ff0d1784
acTpoPU3NKU
OBILEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHMUSA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBI

10 KVIACC

Kon
NMPoBEPSIEMOro
pe3yJibTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpPeHero 001ero 00pa3oBaHus

10.1

JlemoHCcTpHpOBaTh Ha TNpuUMepax pojb U MECTO (U3UKU B
(GOopMHpPOBaHNN COBPEMEHHON HAyYyHOW KapTHHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHM U TEXHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTU

JTronei

10.2

Y4uUTHIBaTh TPAHUIIBI TPUMEHEHUSI U3yUYEHHBIX (PU3MUECKUX MOJIENEH:
MaTepualibHas TOYKa, MHEepIUalbHas CUCTeMa OTcuéTa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBINA I'a3; MOJEIIN CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUHBINM OJJIEKTPUYECKUN 3aps] — IpPU PELIECHUU

(bu3HYeCcKuX 3a1a4

10.3

Pacnio3naBate ¢uznueckue sBIEHUS (MPoLEcChl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJIEKYJSIPHO-KUHETUUECKON Teopuu
CTPOGHHUSI  BELIeCTBA M  DJEKTPOJAWHAMHMKH: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSMOJIMHEMHOE JBU)KEHUE, CBOOOIHOE NaJieHue
TeN, JBUKEHHE 10 OKPYXHOCTH, HWHEpIUs, B3aUMOJEWUCTBUE TEII;
muddy3us, OpOyHOBCKOE JBUXKEHHE, CTPOCHHUE IKUAKOCTEH W
TBEPIBIX  Teld, H3MEHEeHHe o00béMa Teld TMpH  HAarpeBaHUU
(oxJaxJeHun), TEIJIOBOE paBHOBECHE, HCIAPEHHME, KOHJAEHCAlMs,
IUIABJIGHUE, KpUCTAUIM3allis, KUIIEHUE, BIAXHOCTh  BO3/AyXa,
MOBBIIIIEHUE JTABJICHUS Ta3a MPU €ro HarpeBaHUHM B 3aKPHITOM COCY/IE,
CBS3b MEXJy IapaMeTpaMH COCTOSHHMS Tra3a B H30IMpoleccax;

SJICKTpHU3alus TCI, B3aHMOJICHCTBHE 3aps10B

10.4

OnuceiBaTh MEXaHWYECKOE JBI)KEHHE, HCIONb3ysd (U3NYEecKue
BEJIMYMHBI: KOOpPAWHATA, MyThb, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, Cuila, WMIYJbC Tella, KHUHETUYECKass JHEprus,
NOTEHIMaJbHAs SHEepPrus, MexaHudeckas paloTa, MeXxaHHUYecKas
MOIIHOCTb; IPU OMUCAHUH MPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICIT
UCTIONIb3YEMBIX BEJIMYHH, MX OOO3HAueHHWs M E€AWHUIBI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE AAHHYIO (PU3NYECKYIO BEIUYHHY C JIPYTUMH

BCIMYMHAMH

10.5

OnuceIBaTh HN3Yy4YCHHBIC TCIIJIOBBIC CBOMCTBA TEI H TEINIOBBIC




SBIICHHUS, WCHONB3ysd (U3MYeCKHe BENUYMHBL JaBJIEHWE Trasa,
TEMIIepaTypa, CpedHssd KHUHETHYeCKas JHEPIrus  XaOoTUYECKOro
JIBIKCHMSI MOJIEKYJ, CpEIHEKBaJpaTHU4Has CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsAs  dHeprusa, pabora rasa,
KOO(QQHUIMEHT TMOJIE3HOTO JEHCTBUS TEIJIOBOTO JIBUTATENS, IPH
ONMCAaHUU IIPaBUWJILHO TPaKTOBATh buznueckuit CMBICII
UCTIOJIb3YEMBbIX BEJIWYHMH, UX OOO3HAYEHMS M €IWHHIbI, HAXOIUTh
(bopMyIibl, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYUHY C APYTUMHU

BCIIMYMHaAM

10.6

OnuceiBaTh U3YYEHHBIE JJICKTPUYECKHE CBOWMCTBA BEIIECTBA W
DIIGKTPUYECKUE  SBIICHUS  (MPOLECCHI), WCMONB3ys  (pu3mdeckue
BEJINYUHBI: ANEKTPUUECKUN  3aps, ANEKTPUYECKOE  TIOJIE,
HANpsDKEHHOCTh TOJIS, TOTEHIMAN, Pa3HOCTh MOTEHLHUAIOB; MpH
OTNMCAHUU TPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOIB3YEMBIX
BEJIMYMH, WX OOO3HAYCHUS W CIUWHUIBI, YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JaHHYI0 (PHU3UYECKYI0 BEIUYMHY C JPYyTUMHU

BCJIIMYMHaAMH

10.7

aHAIU3UpOBaTh (PU3MUECKUE TIPOLECChl U  SBICHUSA, HCIONb3Ys
¢u3nyecKkre 3aKOHbI ¥ MPUHIMIBI: 3aKOH BCEMUPHOTro TsAroreHus, I, 11
u III 3akonsl HproTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOW 3HEPIuu,
3aKOH COXPaHEHMs MMIIYJIbCA, IPUHLHUI CYNEPIO3ULUH CHUJI, IIPUHIUI
paBHOINIpaBUS MHEPLUUAIBHBIX CHUCTEM  OTCUETA;  MOJEKYJSIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHHs BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpPEIHEN KUHETUYECKOM HHEPIrUU TEIIOBOIO JBMXKECHHUS MOJIEKYJ C
abCOJIIOTHOW TeMIlepaTypoi, MEepBbIH 3aKOH TEPMOJMHAMMKH; 3aKOH
COXpPAaHEHHs DIEKTPUYECKOTrO 3apsna, 3akoH Kyiona;, mpu 3TOM
pas3IuuaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIp@XEHHUE U YCIOBHS (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIC TPHUHIUIIBI JIEHCTBUS MAaIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3inyaTh YCIOBUS MX 0€30MacHOro

HCIIOJIBb30BaHHs B HOBCGI[HGBHOPJI KHU3HU

10.9

BEIMONHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3NYECKHUX SBICHUN U
MIPOIIECCOB C HMCIIOJIb30BAHUEM TIPSIMBIX U KOCBCHHBIX U3MEPCHHIA; TIPH
3ToM (opmynupoBaTh TpoOiieMy (3amady) W TUNOTE3Y Yy4eOHOTro
DKCIIEPUMEHTa,  coOuMpaTh  YCTAaHOBKY M3  MPEIOKEHHOTO

000pyA0BaHuUs, MPOBOJUTH ONBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyuiecTBisATh MNpsiMbIE W KOCBEHHbIE HU3MEPEHUs (PU3HMUECKUX

BEJIMYMH; MPU 3TOM BBIOMPATh ONTUMANbHBIN CIIOCO0 M3MEpPEHUs U




HCIIOJB30BaTh U3BCCTHBIC MCTOAbI OICHKHA l'IOFpCIHHOCTCﬁ I/I3M€peHI/II71

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAYy (U3HMUECKUMH BEIMYHUHAMHU C
UCIIOJIb30BAaHUEM IMPSMBIX H3MEPEHHM; MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl IOJYyYEHHOM 3aBHUCHUMOCTH
(GU3NUeCKNUX BEIWYHMH B BUJE TaOIHIl U TPa(UKOB, J1EIaTh BHIBOJIBI IO

pe3yJibTaTaM UCCIEI0BAHUS

10.12

Cobnromate mpaBmia  0e30MacHOrO  TpyAa TpH  MPOBEACHUU
UCCIICIOBAaHU B  paMKax y4yeOHOro OSKCIEpHUMEHTa, Yy4yeOHO-
MCCIIEIOBATENILCKON U MPOEKTHOM JEATEIBHOCTH C HMCIOJIb30BAaHHEM

U3MEPUTENBHBIX YCTPOUCTB U JTAOOPaTOPHOTO 000PYI0BAHHS

10.13

Pemate pacuérHble 3a7a4u ¢ SBHO 33aJaHHOM (DU3MUYECKOW MOJEIBIO,
UCTIONB3Yysl (PU3MUECKUE 3aKOHbl M TPUHIMIIBI, HA OCHOBE aHalu3a
yCIIOBUSL  3aJauyd  BBIOMpATh  (PU3MYECKYI0 MOJETb, BBLIETATH
(bu3nYecKrue BEIMYUHBI U (POPMYIIBI, HEOOXOIUMBIC ISl €€ PEIICHMUS,
IIPOBOAMTDH PAaCUYETHl U OLIEHUBATH PEAIbHOCTh MOTYYEHHOI'O 3HAUEHUS

(bU3UYECKON BETMUUHBI

10.14

Pematp KAu€CTBEHHbBIC 3a/1a4u: BBICTPauBAaTh JIOTUYECKHU
HEMPOTHUBOPEUUBYIO LIEMOYKY PACCYKACHUN C OMOPOM HAa U3yUYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTh MOpU  pelIeHHMH Y4eOHBIX 3aJad  COBPEMEHHbIE
UH(QOPMALIMOHHBIE TEXHOJIOTUU JJIsl TOHUCKA, CTPYKTYpUPOBaHMS,
UHTEpIpPETallUd W NPEACTaBICHUS Y4eOHOM W HAy4YHO-IOMYJISIPHOMN
UHPOPMALINK, MTOTYYECHHON W3 Pa3TUYHBIX MCTOYHHKOB; KPUTHYECKH

AHATM3UPOBATH MOJIyIaeMyt0 HH()OPMAIUIO

10.16

[TpuBOANTE MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPY>KAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOpEeTUYECKUE 3HAHUS MO (DU3MKE B TMOBCETHEBHOM
JKU3HM Tl obecrieueHrst 0€30macHOCTH P 0OpaIlieHuu ¢ mMpudopaMu
U TEXHUYCCKUMH YCTPOHMCTBAMH, JUIS COXPAaHEHUS 370pPOBbS U

CO6J'IIOI[CHI/I}I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUA B Opr)KaIOIJ_ICﬁ cpeac

10.18

PaboTarp B rpymnme C BBIIOJIHEHHEM DPa3IUYHBIX COIMAIBHBIX pOJIEeH,
IUIaHUPOBaTh ~ paboOTy  IpyNIbl, palMOHAIBHO  paclpenensTh
0053aHHOCTH M IIJIAHUPOBATh JEATEIBHOCTh B  HECTaHAAPTHBIX
CUTYallUsX, aJleKBaTHO OLEHUBATh BKJIAJ KaXXIOr'0 W3 YYAaCTHHUKOB

TPYMIIbI B PELICHUE pacCMaTPUBAaEMON MPOOIEMBI




11 KITACC

Kon
NMpoBEPsSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbI CPeHEro 001ero 00pa3oBaHusA

JleMoHCTpHpOBaTh Ha TpUMEpax poidb U MeCcTo (GU3UKH B
(GbOopMHpPOBaHUM COBPEMEHHOW HAyYHOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTHM, B MIPAKTUUECKOU JEATEIbHOCTH

J'II-OI[Gﬁ, OCJI0CTHOCTh U €CAMHCTBO (1)1/13qu01<0171 KapTUHBI MHUpa

11.2

Y4uThIBaTh TPaHULbl IPUMEHEHUS U3YUYEHHBIX (U3NYECKUX MOJEICH:
TOYEYHBIN IEKTPUUECKUH 3aps, sAepHas MOJEIb aTOMa, HyKJIOHHAs

MOJIENIb aTOMHOTO Si/Ipa MPH pereHNH (HU3NIECKHX 3a/1a4

11.3

Pacnio3naBath ¢u3nueckue sBIEHUS (MPOLECChl) U OOBACHATH UX HA
OCHOBE  3aKOHOB  JJIGKTPOJMHAMUKA M  KBAHTOBOH  (DU3UKU:
AJIEKTpUYECKasi MPOBOJUMOCTb, TEMJIOBOE, CBETOBOE, XHMHYECKOE,
MarHMuTHOe  JEMCTBHS ~ TOKa, B3aMMOJIeiicTBHE MarHuroB,
DIIEKTPOMArHUTHAs WHAYKIUS, JeHCTBUE MAarHUTHOTO TIOJIsI Ha
OPOBOJHUK C TOKOM W JBWXKYUIMHCSA 3apsjl, 3JIEKTPOMArHUTHBIE
KoieOaHusT W BOJIHBI, TPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETA,
OTpaXEHHEe, TpeloMIIeHHe, uHTephepeHius, audpakmus wu
MOJISIpU3AIUs CBETa, AMCIIEPCUsT CBETa, (POTORIEKTPHUYECKUH APPEeKT
(poroaddexT), cBeTOBOE MAaBIEHWE, BO3HHKHOBEHHE JIMHEWYATOTO
CIEKTpa aroMa BOAOPOJAa, €CTECTBEHHass M HCKYCCTBEHHAas

pPaaruoOaKTUBHOCTDb

11.4

OnuceiBaTh  HM3YyYCHHBIC CBOMCTBA  BEIIECTBA  (DIEKTPUUYECKHE,
MarHuTHBIC, ONTHYECKHE, IIEKTPUUECKYIO MPOBOIUMOCTH Pa3IMUHBIX
cpela) U DIEKTPOMArHUTHbIE SIBIEHHUS (TPOLECCHI), HCHOJIb3Ys
dbusznyeckue  BENUYHMHBI:  OJCKTPUYECKUH  3apsal, Ccuila TOKa,
AIIEKTPUYECKOE  HAMpsHKEHUE,  DJIEKTPUYECKOE  COIMPOTUBIICHHE,
pasHocth motennuanos, DJIC, paboTa TOka, MHIYKIUS MarHUTHOTO
nosst, cuina Awmmepa, cuna JlopeHua, WHAYKTUBHOCTh KaTYILKH,
DHEPrusl AJIEKTPUUYECKOT0 M MArHUTHOTO TMOJIeH, MepHoJ U 4YacToTa
Kosie0aHuil B Kosie0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B Mpoliecce
rapMOHUYECKHUX AJIIEKTPOMATrHUTHBIX KoseOaHuH, ¢boxycHoe
paccTOsITHUE W ONTHYECKash CHUJIa JIMH3bI; MPU OMHCAHUU MPaBUIBHO
TPakTOBaThb (UIWYECKUN CMBICT HCIHOJIB3YEMBIX BEIUYHMH, UX
0003HaUYCHMsI W E€OWHUIBI; YKa3biBaThb (POPMYJIBI, CBS3BIBAIOIINE

JTaHHYIO (PU3MUECKYIO BEJIHMUUHY C IPYTUMHU BETUUMHAMU




11.5

OnuceiBaTh U3y4YEHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIOJB3YS
¢u3nuecKkre BEIMYMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJIMHA
BOJIHBl M 4YacTOTa CBETa, HSHEPrus M MMITYJIbC (OTOHA, IEPHOA
[OJIypacnaza, »JHEprus CBA3M AaTOMHBIX sJ€p; INpU  ONHMCAHUU
NPaBUIBHO TPAKTOBATh (DPU3NYECKUN CMBICI HCIOJIB3yEMbIX BEIHYWH,
uX 0003HAUYEHHUS W EAMHUIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIHE
JAHHYI0 (PM3UYECKYIO BEJIMUUHY C IPYTMMHU BEJIMYMHAMU, BHIYUCIIATh

3HauYeHHE (HPU3UIECKON BETUUHHBI

11.6

AHanu3upoBaTh (U3WYECKUE TPOLECCHl U  SBJICHUS, HCIOIb3Ys
¢usuueckue  3aKOHBI M HpUHOUIBL  3akoH OMa,  3aKOHBI
[IOCJIEIOBATEIbHOTO M IAPAJUICIIBHOIO COEAUHEHUS IIPOBOJHUKOB,
3akoH Jxoynsa — JleHna, 3aKOH 3J€KTPOMarHMTHOM MHAYKLIHH, 3aKOH
MIPSIMOJIMHEMHOTO PACIIPOCTPAHEHMS CBETA, 3aKOHBI OTPAXCHUS CBETA,
3aKOHbl  IPEJIOMJIEHHS  CBETa, YypaBHEHME  OWHIITEWHa U
doroaddexra, 3aKOH COXpAHEHUs] HHEPIUH, 3aKOH COXPAaHEHHS
UMITYJIbCA, 3aKOH COXPAaHCHMs JJIEKTPUYECKOrO 3apsAja, 3aKOH
COXpPaHEHHMsA  MAacCOBOTO  4YMClla, IocTynarsl  bopa,  3akoH
PaAMOAKTUBHOIO  pacmajaa; IMpd OTOM  pas3IvyaTbh  CJIOBECHYIO
(bOopMyIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIIOBHS

(rpanutbl, 006JaCTH) TPUMEHUMOCTH

11.7

OHpe,HeJ'IHTB HalpaBJICHUC BCKTOpa HWHAYKIIMK MArHUTHOI'O IIOJIA

MMPpOBOIHHKA C TOKOM, CHJIbI AMnepa H CHUJIbI HopeHua

11.8

CtpouTh ¥ OIUCBHIBaTH H300paK€HUE, CO3[aBAEMOE  IUIOCKUM

3epKajgoM, TOHKOW JTMH30M

11.9

BEIONHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3NYECKHUX SBICHUN U
MPOIIECCOB C MCIOIB30BAHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
3ToM (OpMyIHpOBaTh MpobieMy (3a7ady) M THUNOTE3y Y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY W3  HPEIUIOKEHHOTO

000py0BaHus, MPOBOJUTH ONBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OcyuiecTBisATh MpsiMblE W KOCBEHHbIE HW3MEPEHUs (PU3HMUECKUX
BEJIMYMH; MPU 3TOM BBIOMPATH ONTUMANbHBIA CIOCO0 U3MEPEHUS U

HCIIOJB30BaTh U3BECCTHBIC MCTOAbI OICHKN HOl’”peHIHOCTeI\/'I HSMCpeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (PH3WYECKUX BEIUYHH C HCIIOIH30BAHHEM
OpSIMBIX ~ U3MEPEHUM; TPU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
buKCHpOBaTh PE3YJbTATHl TMOTYYCHHOH 3aBUCUMOCTH (PUIUYECKUX
BEJIMYMH B BUJIC TAOJIUII U TPaUKOB, JCJIaTh BBIBOJIBI 110 PE3yIbTaTaM

HCCIIEN0BaHUS

11.12

CobOmogate  mpaBuia  Oe30macHOro  TpyAa TIpU  MPOBEACHUU




UCCIICIOBaHM B paMKaXx Y4eOHOro OJKCIIEpUMEHTa, y4eOHO-
HCCIIEIOBATENBCKOW M MPOEKTHOW AEATEIBHOCTH C MCHOJIb30BAaHUEM

U3MEPUTENIBHBIX YCTPOUCTB M TaOOPaTOPHOrO 00OPYIOBAHUS

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (PM3NYECKOH MOJEIbBIO,
UCTIONB3Yysl (PU3MUECKUE 3aKOHBl M TNPHUHIMIIBI;, Ha OCHOBE aHalIM3a
YCIIOBUSL  33/lauyd  BbIOMpaTh  (PU3MYECKYI0O MOJIeNb, BBIICIATH
bu3HYecKrue BEIHMYUHBI B (HOPMYJIBI, HEOOXOAUMBIC IS €€ pelIeHus,
IIPOBOAMTDH PacUEThl U OLEHUBATh PEAIbHOCTh MOJyYEHHOTO 3HAYEHUS

(U3UYECKON BETUIMHBI

11.14

Pematp KaueCTBEHHbBIE 3a/1a4u: BBICTPAuBATh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LEMOYKY PACCYKJICHUN C OMOPOM HA U3YUYEHHBIE

3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘~I€CKI/IC SABJICHUA

11.15

Hcnonp3oBaTh Mpu  pelIeHWH Yy4eOHBIX 33Jady  COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYpHUPOBAHHUA,
UHTEpIpeTallud M MPEICTaBICHUS Y4eOHOM W Hay4HO-IOIMYJISIPHON
MH(POPMALIUK, MOJYYEHHONW W3 PAa3JIMYHbIX UCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATH [OJIy4aeMyt0 HH(OpMaIUIO

11.16

OOBSACHATh MPUHLMIBI JEUCTBUS MAIllMH, NMPUOOPOB M TEXHUYECKHUX
YCTPOICTB; pa3ianyarh YCJIOBHS UX 0€30IacCHOr0 MCIOJb30BaHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTHi

11.18

Hcnonp30BaTh TEOpETUYECKUE 3HAHUSA MO (PU3MKE B TOBCEIHEBHOM
XKHU3HH 17151 o0ecriedyeHns 0€30MacHOCTH MPpU 0OpallieH!H ¢ TpudopaMu
U TEXHWYECKMMHU YCTPOHCTBaMH, JUIsl COXPAaHEHMsS 3[0POBbI H

COOII0ICHHSI HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKpYIKalollel cpeie

11.19

PaGoraTe B rpymnme c BBIIIOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TpyNIbl, PalMOHAJIBHO  paclpenesTh
00s3aHHOCTH ¥ IUIAHUPOBATh [JESATEIBHOCTh B HECTAHAAPTHBIX
CUTyallUsX, aJEKBAaTHO OILIEHMBATh BKJAJ KaXXIOrO0 U3 YYacCTHHUKOB

TpYyMIIbI B PELIEHUE paCCMATPUBAEMOI ITPOOIEMBI




ITPOBEPAEMBIE 2JIEMEHTBI COIEP KAHUSA

10 KITACC

Kon
pa3ziesia

Kox nposepsiemoro
3JIeMeHTa

IIpoBepsiemble 1€MeHTBHI COEPKAHMS

OU3NKA U METO/IbI HAYYHOI'O ITO3HAHW A

1.1

O®uzuka — Hayka o mnOpupojsie. HayuHble
METO/BI IO3HAHUS OKpYy»Karouero mupa. Poip
DKCIIEPUMEHTa W TEOPUHM B  IIpoLEecce

MIO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (U3NYECKUX SBICHUU H
nporieccoB. Hayunbie runote3sl. Ousnveckue
3aKOHBI U TEOPHUH. | paHHIIBI MPHUMEHUMOCTHU
(buznIecKux 3aKOHOB. [TpunLMn
coorBeTcTBUs. Poimb u Mecto Qu3uku B
(dbopMupoBaHUT COBPEMEHHOMN Hay4YHOU
KapTHHBI MUpa, B MPaKTUYECKON

JIESATEIbHOCTH JIFOACH

MEXAHUKA

#HPartH#KITHEMATUKA

2.1.1

Mexanndeckoe nBmkeHHe. OTHOCHTEIBHOCTH
MeXaHu4decKoro nBrmkeHnsa. Cucrema oTcuéra.

Tpaexropust

2.1

[lepemenienue, cKopocTh (CpenHss CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHUE
MaTepUaIbHOM TOYKH, MX IPOEKIUU Ha OCH
CUCTEMBbI KOOpJIUHAT. Crnoxenue

MIEPEMELICHUN U CII0KEHUE CKOPOCTEN

PaBromepHOE 51 PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBIKECHHUE. I'paduku
3aBHCUMOCTH KOOpJUHAT, CKOpPOCTH,
YCKOpPEHUH, IyTH u NepEMEILECHUS

MaTepHaHBHOﬁ TOYKH OT BPCMCHU




CpoOoanHoe mazieHue. Y CKOpeHne CBOOOTHOTO

HaJIeHus

KpuBonuuerinoe nBrmxenue. PaBHOMepHOe
JIBHYKEHUE MaTepHaJIbHOU TOYKH 0
OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAs
CKOpPOCTb. Ilepuon 51 4acToTa.

LlenTpocTpeMHUTENbHOE YCKOPEHHE

Texnuueckue YCTPOWCTBA: CIIUIOMETD,
JIBUKEHUE CHApSAJO0B, LIEMHBIE U PEMEHHBIE

nepenayn

[IpakTueckue paboTHI. N3smepenue
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOIICHUS] MEXAY MyTSAMHU, MPOUIEHHBIMU
TEJIOM 32  IIOCJIEJOBATEIbHBIE  PAaBHBIC
IIPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBIDKEHUH C HAYAJIBHOM CKOPOCTBIO, PABHOMN
HyIt0. M3ydyeHune NBUKEHUs apuKa B BSI3KOU
JKUIKOCTH.  M3yueHue  [BWXKEHMS — Telna,

OpOLIEHHOTO TOPU30HTAIHEHO

22

H#HPar#i# JMHAMUKA

2.2.1

[TpuHLMn OTHOCHUTEJIBHOCTH lanunes.
Ilepsbiii  3akoH Hbrorona. HHepuuanbHbie

CHCTEMEI OTCUETA

222

Macca tena. Cuna. [IpuHnun cynepno3unuu

cui

223

Bropoit 3akon HproToHa s MarepuaibHON
TOYKM B MHEPLHAIBHOW CHCTEME OTCYETa
(UCO). Tperuit 3akoH Heroroma  mis

MaTCpHraIbHBIX TOUCK

224

3aKkoH BCEMHUPHOI'O TATOTCHUA. Cuita TSHKECTH.

HepBa;I KOCMHYCCKAA CKOPOCTbD. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJIBXKCHU S n CHJIa TPCHUA IIOKOA.

Koaddurment tperns. Cuna COMpOTHBIICHUS




IIpu ABUXKCHUH TCJIa B ) KUAKOCTH HUJIN ra3e

227

[TocTynarenbHoe U BpaliateabHOE JBHKECHUE

a0COTFOTHO TBEPIOTO TeJIa

2238

MOMEHT CUiIbl OTHOCUTENIBHO OCH BPAILCHUSI.
[Ineqo cunbl. YcinoBus paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckue  yCTpPOMCTBA:  IOJAUIMITHMKM,

JABHXKCHHC UCKYCCTBCHHBIX CIIYTHHKOB

2.2.10

[TpakTuyeckue paboThl. M3ydeHue IBUKEHHS
Opycka 10 HAaKJIOHHOW TUIOCKOCTH  TIOX
JIEUCTBUEM HECKOIbKMX cuil. MccienoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOILUX
B AedopmupyeMoil NpyXUHE M PE3MHOBOM

oOpasie, OT BeIMYUHBI UX JAedopManuu.
HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO

TCJIa, UMCIOIICTO OCh BPAIICHUA

23

#i#HPari##3AKOHDBI COXPAHEHNM A B MEXAHUKE

HMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CHCTCMBI

2.3.1 MaTepUANBHBIX To4eK. HMmmynsc cuinbsl
M3MEHEHHUE UMITyJIbca Tela
)3 3akoH coxpaHeHuss wummyisca B HCO.
o PeakTuBHOE IBUKEHME
233 Pabota cusl
234 MouHOCTb CuIbI
35 Kunernueckas sHeprusi MaTepuagIbHONU TOYKH.
o Teopema 0 KHUHETUYECKOU SHEPTUU
[TorenumansHas sHeprus. [loTeHumanbHas
36 SHEPrust yIpyro ne(opMupoBaHHOMN
o npyxuHbl. [loTeHumaneHas SHeprus Tena
BOJIN3M MOBEPXHOCTH 3eMJIN
[ToreHnanbHble U HEMOTEHLUAIbHBIE CHIIBL.
537 CBs3p  pabOTBl HEMOTEHIMAIbHBIX CHI C

HU3MCHCHHUEM MEXaHU4YEeCKOM QHCPIrun

CUCTEMbI TCII. 3aKkoH COXpaHCHUA




MEXaHUYECKON SHEPIUH

2.3.8 VYopyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckue yCTpPOWCTBA: ABUKEHUE PAKET,
o BOJIOMET, KOIIEp, IPYKUHHBINA [TACTOJIET
[Tpaktiueckne paboThl. M3ydeHue CBs3H
53.10 CKOpPOCTEM Tel IpPH HEyIpyroM yzape.

Hccnenopanue CBsA3HU pa6OTLI CHUJIbI C

W3MEHEHHEM MEXaHUYECKOM OHCPI'vM TCla

MOJIEKYJISAPHAS ®U3UKA U TEPMOIMHAMUKA

3.1

#i##Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU

3.1.1

OcHoBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKOMN TEOPHH. bpoyHoBckoe
newkenne. uddysusa. Xapakrep IBIKESHUS U

B3aMMOJEMCTBHUS YaCTHI] BEIIIECTBA

Mopgenu CTpo€HUsS Ta30B, KUAKOCTEH U
TBEPABIX TeM U OOBSCHEHHWE  CBOWCTB

BCIIIECTBA HAa OCHOBE dTUX MOJIEIIeH

Macca Monekyn. KosmyectBo — BemecTsa.

[TocTostnHas ABoraapo

TemnmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. Illkana remneparyp Lenscus

Mounens UaeaIbHOrO rasa. OcHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOMN

TCOPHUU UACAJIBHOTI'O I'a3a

AOcomoTHas TeMIieparypa Kak Mepa cpeaHen
KMHETUYECKOW YHEPrUM TEIJIOBOTO JBH)KEHUS

yactuil raza. lllkana remnepatyp KenbBuna

VpaBuenne Kianeiipona — MeHaeneesa.

3akon /lambToHa

I'a30BbIC 3aKOHBI. I/ISOHpOI_ICCCLI B UJCAJIbHOM
ra3€¢ C IOCTOSIHHBIM KOJIHMYECTBOM BC€HICCTBA:

u30TepMa, 30xopa, nzodapa

Texanueckne YCTpOMCTBa: TEPMOMETD,

OGapomeTp




3.1.10

[IpakTnueckue paboTel. M3mepeHue macchbl
BO3JlyXa B KJIacCHOM komHare. MccnenoBanue
3aBUCUMOCTH MCXKIY NapaME€TpaMn COCTOAHUA

pa3peKEeHHOTO Ta3a

32

OCHOBbI TEPMO/IMHAMUKIA

3.2.1

TepmonuHamuueckass cucrema. BHyTpeHHsS
JHEPrusi TEPMOJUHAMUYECKOW CUCTEMBl H

Ccoco0bI €€ U3MEHEHUS

322

KonuuectBo TemnoTsl u pabora. BHyTpeHHss

OHEPTHA OJHOATOMHOI'O UACAJIIBHOTO I'a3a

323

Buael Temtonepenayu:  TEIIONPOBOJHOCT,
KOHBEKIMA, W3JIy4yeHHE. TemIoéMKOCTh Tena.
VYnenrHasg TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI ITPH TCIUIOIICPEAAUC

324

IlepBblii 3aKk0H TepMOoaAMHAMUKH. [Ipumenenune
IIEPBOTO 3aKOHA TEPMOAUHAMUKHU K
u3omnpoueccam. ['padudeckas MHTEpIIpETALINSI

paboThI Taza

3.2.5

TemnoBble mamuubl. [IpuHIUIIBL IEWCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3zoBanusi SHEPTUU
B  TemwioBbiXx MammHaXx. KoadduiueHT
nosnesHoro nevictBus  (maee —  KIIJI)

teruioBoi MamuHbl. [{ukn Kapuo u ero KII/Q

3.2.6

Bropon 3aKOH TEPMOJIMHAMUKHU.
HeoOpaTtumocTs  mporeccoB B IPUPOJE.
TeruioBple  nBUTraTeNu.  ODKOJIOTMUYECKHE

IIPOOJIEMBI TEIIOAHEPTETUKU

3.2.7

Texnuueckue YCTpOMCTBa: JBUTaTENb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOOUJIbHUK, KOHAUIIUOHECD

3.2.8

[TpakTudeckue paboTsl. M3mepenue yaenbpHOM

TEITUIOEMKOCTH

3.3

###HPari###AI'PEI'ATHBIE COCTOAHN A BEHIECBA. ®A30BBIE

ITEPEXO/IbI




3.3.1

[TapooOpazoBanne u koHAeHCanus. Mcnapenue
u KUIICHHE. VY nenbHast TEIUIOTa
napooOpazoBaHusl. 3aBUCUMOCTh TEMIEPaTypbl

KUIICHUS OT JaBJICHUA

332

AOCOIIOTHAS W OTHOCUTEIbHAS BIIAXKHOCTH

Bo3ayxa. HacelmeHHsIil nap

333

Teépnoe TEJO. Kpucrannuueckue u
amopdHble Tena. AHU3ZOTPONHS  CBOWCTB
KPUCTAJUIOB. Kunkue KPUCTAJLIBL.

CoBpeMeHHbIE MaTeprabl

334

IInaBnenne M KpucTauIM3aLMs. Y AeIbHas

TeruioTa raBieHus. CyOomumarust

3.3.5

YpaBHEHHE TETIOBOTO OanaHca

33.6

TexHu4yeckue yCTpOWCTBA: THUIPOMETP H
NICUXPOMETP,  KaJOpUMETpP,  TEXHOJIOTHH
IIOJIy4€HHUsI COBPEMEHHBIX MaTEpHUAJIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTHH

33.7

ITpakTnueckue paboTHI. W3mepenue

BJIA’JKHOCTH BO31yXa

SJIEKTPOJJUHAMUKA

4.1

#H#HParH# I JIEKTPOCTATUKA

4.1.1

DnexTpuzanys Tel. DNeKTpudeckuii apsi. /[sa

BHUJIA SJICKTPUYCCKUX 3apsA10B

[TpoBoHMKH, JIUDJICKTPUKH 51

MMOJIYIIPOBOJHUKH

4.13

3aKkoH COXPaHCHHUA JICKTPUICCKOI'O 3apsaa

4.14

B3aumoneiictBue 3apsnoB. 3akon Kymona

DnexTpuyeckoe  MoJe. HanpsoxkéHHocThb
ANEKTPUIECKOTO TOJISL. [MpuHIMD
cynepno3unuu.  JluHuM ~ HanpsHKEHHOCTH

SJICKTPHUYCCKOTO IMOJIA

PaGora cmi  DIEKTPOCTATUYECKOTO  TIOJIS.

Ilorenuunan. Pa3zHocTh MOTEHIIMAIOB

HpOBOI{HI/IKI/I U AWUBJICKTPUKKU B NOCTOSSHHOM




anekTpuyeckoM — mone.  JludnexTtpudeckas

MIPOHUIIAEMOCTD
DNEKTPOEMKOCTb. Konpgencarop.
4.1.8 DNeKTpPOEMKOCTh  IIJIOCKOTO  KOHJEHcaTopa.
DHeprus 3apsKEHHOTO KOHJEHCAaTopa
TexHuyeckue  yCTpOWCTBa:  3JIEKTPOCKOII,
419 AJIEKTPOMETP, DJEKTPOCTaTUYECKas 3aluTa,
o 3a3eMJIEHHE DJIEKTPONIPUOOPOB, KOHJEHCATOD,
KCEPOKC, CTPYUHBIN NPUHTEP
4110 [IpakTnueckue paloThI. N3mepenne

ANEKTPOEMKOCTH KOHICHCATOPA

4.2

HHHPar##H#TIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHbIX CPEAAX

Vcnosus CyLICCTBOBAHUSA ITOCTOSTHHOI'O

4.2.1 ANEKTPUIECKOTO ToKa. McTounuku Toka. Cuna
ToKa. [IoCTOSIHHBIN TOK
422 Hanpsokenune. 3akon Oma a1 yyacTka 1enu
423 DJEeKTpUUECKOE CONPOTUBJIICHHUE. Y IE€IbHOE
o COIIPOTHBIICHUE BEILIECTBA
424 ITocnenoBarensHoOE, napajiesIbHOE,
o CMEIIIaHHOE COEIMHEHNE POBOAHNUKOB
Pabora anekrpudeckoro Toka. 3akoH Jlkoyis
4.2.5
— Jlenna
4.2.6 MoIHOCTB AJIEKTPUYECKOTO TOKA
anekTponBkymas cuna (manee — I/C) u
427 BHYTPEHHEE CONPOTUBIIEHHE MCTOYHUKA TOKA.
o 3akoH Oma Uit NOJHOM (3aMKHYTOM)
anexkTpudeckor nenu. Koporkoe 3ambikanue
OneKTpoHHas MIPOBOJIUMOCTD TBEPBIX
428 METaJJIOB.  3aBUCHMOCTb  COIPOTUBIICHUS
o METAJIOB oT TEMIEPATypBHI.
CBepXIIpoBOIMMOCTh
429 OnexTpuueckuii TOK B Bakyyme. (CBoiicTBa

QJICKTPOHHBIX ITYYKOB




4.2.10

[TonmynpoBonuuku. CoOCTBEHHAs U MPUMECHAs
IIPOBOAMMOCTh IOJIyIPOBOJHUKOB. CBoiicTBa

p-n nepexoza. IloaynpoBoIHUKOBBIE TPUOOPEI

4.2.11

OJNeKTpU4ecKUid  TOK B DJIEKTPOJIMTAX.
BHCKTPOHI/ITI/I‘IGCKaSI Jucconuvanus.

DeKTpoaun3

4.2.12

DNEKTPUIECKHIA TOK B rasax.
CaMoCTOSITENbHBIE UM HECAaMOCTOSITEbHBIN
paspsn. PaznudHble THUIIBI CAaMOCTOSITEIEHOTO

paspsiaa. Mosnaus. [Tnazma

42.13

Texnuueckune YCTPOKCTBA: aMIIepmeTp,
BOJITMETP,  PEOCTaT, MCTOYHMKH  TOKa,
AJIEKTPOHAr PEBATEIILHBIE npuOopsI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHbII MO/,
TEPMHUCTOPBI " ¢boTope3ucTopsl,

HOHynpOBOHHHKOBBIﬁ U0, raJIbBaHUKa

4.2.14

[IpakTnueckue paloThI. N3yuenue
CMEIIIaHHOTO COEMHEHUSI PE3UCTOPOB.
N3mepenne DJIC uCTOYHHMKA TOKA U €ro
BHYTpPEHHEro compoTuBieHus. HabmoneHue

QJICKTPOJIU3a

11 KVIACC

Kon Koanposepsiemoro
pasaeJa 3JIeMeHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

4

SJIEKTPOJJMUHAMUKA

###HPar#M AT HUTHOE IT1OJIE. OJIEKTPOMATI'HUTHA A MTHAYKIWA

43.1

IlocTostHHBIE MarHuThbl. B3anMojencTtsue

IIOCTOAHHBIX MarHuTOB

4.3

432

MarnutHoe mone. BeKTop MarHuTHOM
vHayKuud.  [IpuHmun — cynepno3uuuu.
Jlunun maruutHOM uMHAYKUMH. KapTtuna

JIMHUA ~ MarHUTHOM  WHIYKIUU  TIOJISI




IIOCTOSIHHBIX MarHuToOB

MarauTHoe II0Jie IIpOBOAHHKA C TOKOM.
KapTI/IHa JIMHUN TI0JIS JJIMHHOTO TIPAMOro

MNpOBOAHUMKA W 3aMKHYTOI'O KOJIbBLIEBOI'O

433 NPOBOJIHHKA, KATYNIKA C TOKOM. OIBIT
Opcrena. BzaumopeiicTBre MpOBOJHUKOB C
TOKOM
434 Cuna Amriepa, e€ MOyJIb U HaIllpaBJICHUE
Cuna JlopeHnua, €€ Moay/b U HallpaBJICHUE.
JIBrkeHHe — 3apsUKEHHOM — 4acTULbl B
433 OJHOPOJHOM MarHuTHoM Tmone. PabGota
cuisl Jlopenna
43.6 SIBrIeHME 2IIEKTPOMArHUTHOM MHIYKIIUU
43.7 [ToTok BekTOpa MarHUTHOW MHIYKIIMHU
O/1C unayKUIMU. 3aKOH 3JIEKTPOMAarHuTHON
438 unyknun dapanes
BuxpeBoe onektpuyeckoe mnone. JJIC
WHIYKIIMA B TIPOBOJHUKE, IBUKYIIEMCS
4.3.9 HOCTYNAaTEeNbHO B OJJHOPOJHOM MAarHMTHOM
1oJie
4.3.10 [TpaBuno Jlenna
NHayKTUBHOCTB. SBIIEHHME CAMOMHIYKIIUH.
4311 O/C camounayKumuu
DHeprusi MarHUTHOTO TOJsi KaTylIKUd C
4.3.12
TOKOM
4.3.13 DJIEKTPOMAarHuTHOE TI0JIe
TexHuueckue yCTpPOMCTBA: IMOCTOSIHHBIC
MarHuThl, 3IEKTPOMarHUTHI,
4.3.14
AJEKTPOABUTATENb, YCKOPUTENH
3JIEMEHTAPHBIX YaCTHLI, UHTyKIIHOHHAS II€Yb
[IpakTrueckue paboTHLI. Nzyuenne
4315 MarHUTHOTO TIOJSI KaTYIIKA C TOKOM.

UcciaenoBanue  OelCTBUS  MOCTOSHHOIO

MarHurTa Ha paMKy ¢ TokoM. MccrnenoBanue




SIBIICHUS BJ'IGKTpOMaFHI/ITHOI\/’I HUHAYKIUA

KOJIEBAHUMA 1 BOJIHbI

5.1

#iHPart#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEFAHUA

KomnebGarenbHas  cucrema. CB0OOOIHBIE
konebanus. ['apMoHuYeckue KoJjeOaHUs.
[Tepuon, wdacrora, amruMTyaa u ¢asza

KoJIe0aHui

[IpyxuHHBIA MasTHUK. MareMaTtnyeckuit

MasiTHUK

YpaBHeHHE TapMOHHYECKHX KOJICOAHHIA.
Kunemarnueckoe " IUHAMUYECKOE

OITMCaHUE K0JIe0aTeILHOr0 ABMKEHHUS

[IpeBpamienue SHEPIUH npu
FapMOHUYECKHUX KOJIEOAHUSIX. Casi3b
AMILIATYIBI KoseOaHui HCXOJTHOM
BEJIMYMHBI ¢ aMIUITUTyAaMH KolieOaHuii e€

CKOPOCTH U YCKOPEHHUs

Konebatenbubiii  koHTyp.  CBOOOIHBIE
AIIEKTPOMArHUTHBIE KoJieOaHus B
UICUTBHOM  KOJeOaTeIbHOM  KOHTYDE.
AHanmoruss MeXIy MEXaHMYeCKUMH H
AIIEKTPOMArHUTHBIMU KOJICOAHUSIMU.

®opmyna ToMcoHa

3akoH COXpaHCHHA SHCPIruu B HACAJIbHOM

KoJIe0aTeIbHOM KOHTYPC

BrinykIeHHBIE MEXaHUYECKHE KOJIeOaHMs.
Pe3onanc. Pe3onanchHas KpuBasi.
BI)IHy}K)]eHHI)Ie SJICKTPOMArHuTHBIC

KoJIeOaHwus.

Ilepemennsiii  TOK.  CHHYyCOUAAIBHBIN

IIEPEMEHHBIN TOK.

MorHoCTh [IEPEMEHHOI0 TOKA.
AMIIIUTYJHOE U JEHCTBYIOIIEE 3HAUYECHUE

CHJIbI TOKA U HAIIPSOKCHUA




5.1.10

Tpanchopmarop. [IpousBoacTso, nepenaya
U TMOTpeOJeHne 3JIEKTPUUECKOM 3HEprumu.
DKOJIOrM4eCcKHe PUCKU MpPU MPOU3BOICTBE
ANIEKTPUYECKOM  DHEPIUH. Kynsrypa
UCIIOJIb30BAHUSI  JJIEKTPOIHEPIHMH B

IIOBCEIHEBHON KU3HUA

5.1.11

TexHuueckue ycTpoicTBa: celicMorpad,
ANEKTPUUECKUN 3BOHOK, JIVMHAA

ANIEKTpoIepeaay

5.1.12

ITpaktnyeckue pabotsl. MccienoBanue
3aBUCUMOCTH TEpUOJia MaJbIX KoJeOaHHit
rpy3a Ha HUTH OT JJIMHBI HUTU M MAacchl
rpy3a. MccnenoBanue nepeMeHHOro ToKa B
LEeNU W3 IOCIEA0BAaTEIbHO COEAUHEHHBIX

KOHJIEHCATOpa, KATYIIKHA ¥ PE3UCTOPA

52

#H#HPar#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

521

Mexanudeckue BOJTHBI, YCIIOBHSI
pactipoctpanenusi.  [lepuon.  CkopocTh
pacrpocTpaHeHusi W JJMHA  BOJHBIL.

HOHCpC‘-IHBIG 1 IpOAOJIbHBIC BOJIHBL

522

#iHPart##t Nuatepdepenust u audpaxius

MCXaHHNYCCKHUX BOJJIH

523

3Byk. CkopocTh 3ByKa. ' poMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3Byka

524

OJEeKTpOMarHUTHBIE  BOJIHBL. Y CJIOBUSA
U3JIy4E€HUs  JJIEKTPOMArHUTHBIX  BOJIH.
B3anmHuas opuentanus BektopoB E, B u U

B BHeKTpOMaFHI/ITHOﬁ BOJIHC B BAKyyM¢C

525

CBolicTBa  3JEKTPOMAarHUTHBIX  BOJIH:
OTpa)kK€HUe, MPEOMIICHHUE, MOJISIPU3ALIUS,
mudpakuus, uHTepPepeHus. CKOpPOCTb

QJICKTPOMAriMTHBIX BOJIH

526

[xana AIIEKTPOMAarHUTHBIX BOJIH.
HpI/IMeHeHI/Ie SJICKTPOMArduTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

HpI/IHHI/IHBI PagruoCBA3N W TCICBUICHHA.
Panuonoxarus. DNEeKTPOMarHUTHOE

3arpsiI3HEHUE OKPYKAIOIIEH Cpeabl

528

TexHudeckne yCTpOMCTBA: MYy3bIKaJIbHBIE
WHCTPYMEHTBI, yJIBTpa3ByKOBas
TUArHoCTHKa B TEXHUKE M MEIMIMHE,
pamap,  pagUONpPUEMHMK,  TEJIEBHU30D,

aHTeHHa, Tenedon, CBU-neyn

53

H#Par#HHOIITUKA

53.1

[IpssMOnMHENHOE PACIPOCTPAHEHUE CBETA

B OJIHOPOAHOM cpene. Jlyu cBera

532

OtpaxeHue cBeTa. 3aKOHbl OTPaKEHUS
cseta. [locTpoeHne n300paskeHn B IIIOCKOM

3epKaje

533

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHS
CBETA. AOCONIOTHBIH [0Ka3aTeNb

MMPCIOMIICHUA

534

ITomnoe BHYTpPECHHEE OTpaKEHHUE.
[IpenenbHbIli yroa MOJHOIO BHYTPEHHETO

OTpPaKCHUS

535

Hucnepcus  cBeta. CloXHBI  cOCTaB

oemoro ceera. L[Ber

5.3.6

Cobuparorie ¥ pacceuBarolIue JIMH3BI.
Tonkas nuH3a. DOKYCHOE pPACCTOSHHUE U
OIITHYECCKasd CHJia TOHKOH JIMH3BbI.
[TocTpoenne n300paXkeHn B COOMPArOIIIX
W paccemBaronmmx JuH3aX. Dopmyna
TOHKOW JIMH3bl. YBEJIWYEHHUE, J1aBaEMOe

JIAH30H

5.3.7

[Ipenenbl NpUMEHMMOCTH T€OMETPUYECKOMN

OIITUKH

53.8

WNnrepdepentiuss  ceera.  KorepeHnrtHbie
HMCTOYHUKH. VYcnoBus HaOJI0IeHUs
MaKCHUMYMOB u MHUHHUMYMOB B

UHTEeP(PEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(l)aSHI)IX KOI€pCHTHBIX NICTOYHHUKOB

Hudpakums CBETA. JudpakimonHas

pCI_HéTKa. Ycnosue HaGJ’II-OIleHI/IH I'’IaBHBIX

539 MaKCHUMYMOB npu MaJeHuNn
MOHOXPOMAaTHYECKOT'O cBeTa Ha
I paKIIMOHHYIO PEIIETKY
5.3.10 [Tonspuszanus cera
TexHudeckue yCTpOMCTBA: OYKH, JIyIa,
¢doToanmnapar, NPOEKLUHMOHHBIA ammapar,
5.3.11 MHKPOCKOII, TEJIECKOTI, BOJIOKOHHAsI
ONTHKA,  Ju(dpakuvOoHHAs  pemérka,
HOJISIPOU]L
[IpakTuyeckne  pabOTHI. N3mepenue
5312 nokasarens npenomieHus. VccienoBanue

CBOWCTB  M300pakeHMI B  JIMH3aX.

Habmtonenue nucnepcuu ceera

SJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunel OPUMEHMMOCTH  KJIACCUYECKOM
MEXaHHKHU. [TocTtynatsl TEOPUHU
OTHOCUTEJIBHOCTH: WHBApUAHTHOCTH
MOAYJsI CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIUIT OTHOCUTENBHOCTH DUHILITEHA

6.2

OTHOCHUTEIHLHOCTD OOTHOBPCMCHHOCTH.
38.M€I[HCHI/I€ BPpEMCHU W COKpALICHUC

JJINHBI

6.3

DHeprus U UMITYJIbC CBOOOTHON YaCTHIIBI

6.4

CBsi3p Macchl C JHEpPrued U HMMITYJIBCOM
CBOOOMHOW  yacTUIbl. OHEpPrus MOKOA

CBOOOIHON YaCTULIBI

KBAHTOBA ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOU OITTUKU

®otonsl. Dopmyina [Inanka cBA3u SHEPrUU
doroHa ¢ ero yactorod. OHeprus u

UMITYJIbC OTOHA




OTtkpeiTHE U HccienoBanue Gorodddexra.

OT1IBITEI AT. Cronerosa. 3aKOHBI

dorordpdexra

VYpaBHeHue OUHIITEeIHA JUTSt

doroaddexra. «Kpacnas TpaHHIIA»

doroaddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenera

7.1.5

XUMHYECKOE NEeHCTBUE CBETA

Texuudeckne yctpoiictBa: (HoTOIIEMEHT,
doTogaTuuk, COJIHEUHast Oarapes,

CBETOANO]

7.2

CTPOEHHME ATOMA

7.2.1

Monens aroma Tomcona. OTIBITE
Pesepdopa mo ucciieqoBaHuio CTPOSHUS

aToMma. HﬂaHeTapHas[ MOACIb aToMa

7.2.2

ITocTynatel bopa. H3nyuyenue U
norjouieHrue (OTOHOB MpH  HEPexojie
aToOMa C OJHOIO0 YpPOBHS DSHEPIUU Ha
npyroi. Buasl criektpoB. CIIeKTp ypOBHEH

SHEPTrUU aToMa BOJIOpoaa

7.2.3

BonHoBbIe cBolicTBa uactul. BoisHbl 1€
Bpoiins. KopmnyckynsipHo-BOJIHOBOM
nyanu3M. Jludpakius dIEKTPOHOB Ha

KpHUCTajiax

724

CrioHTaHHOE W BBIHYKACHHOC M3JIy4YCHHUC.

Y CTpoHCTBO M IPUHLIKI pabOTHI Jlazepa

7.2.5

TexHudeckue yCTpONCTBA: CHEKTPAJIbHBIN
aHaIu3 (CIEKTPOCKOI), jla3ep, KBAaHTOBBIM

KOMITbIOTEP

7.2.6

[Tpaktnueckne  paborel.  Habmiomenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A/1PO

7.3.1

MGTOI[I)I Ha6J'H-O,Z[eHI/IH H  PErucrpanuu

QJICMCHTAPHBIX YaCTHUI]




7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  OTBITHI
Peszepdopna mo ompeneneHuro cocraBa
pagnoakTuBHOTO m3mydeHus. CBoiCcTBa
anb(da-, 6eta-, raMMa-uznyueHus. BiausiHue

PaarOaKTUBHOCTHU HA )KHUBBIC OPpraHU3MbI

7.3.3

OTKkpblTHE  TPOTOHA U HEUTpOHA.
Hyxnonnas monens sapa I'eiizenbepra —
WBanenko. 3apsin siapa. MaccoBoe yucio

sapa. M3otomsl

7.3.4

Anbda-pacma. DNEeKTPOHHBIN u
MMO3UTPOHHBIN Oeta-pacmaj. I'amma-
U3NyuyeHue. 3aKOH  paJHOaKTHUBHOIO

pacrmazia

7.3.5

OHeprust CBS3M  HYKIOHOB B SJIpe.

Anepusie cwibl. JlepexT maccsr siipa

7.3.6

Anepuble peakuuu. JlenmeHne W CUHTE3

saep

7.3.7

SAnepHbii peaxTop. TepmosinepHbIT
cuHre3. [IpoGneMbl ¥  MEPCHEKTUBBI
SAJIEPHOM  DHEPreTUKU. OKOJIOTUYECKHE

ACIICKTBI ﬂI[CpHOfI OHCPre€THUKU

7.3.8

OnemeHTapHbple  vacTulpl.  OTKpbITHE
MIO3UTPOHA. OyHIaMEHTAIIBHBIE

B3aUMO/ICHCTBUSA

7.3.9

TexHuueckue  yCTpOMCTBA:  JO3UMETP,
Kamepa BuibcoHa, snepHBI  peaxTop,

aroMHas bom0a

7.3.10

[Tpaktiueckne pabotel. MccnenoBanue
TPEKOB YaCTHIL (1o TOTOBBIM

dororpadusim)

OJIEMEHTBI ACTPO®U3NKU

8.1

Bun 3Bé3nHoro neba. Cospe3awmsi, spKue

3B63,Z[BI, IIJTaHEThI, UX BUAUMOC IBHMXKCHHUC

8.2

Comueuynas cucrema. llmagersl 3eMHOH




I'pyIIIBL. IInaHETHI-THTAaHTBI n nx
CITYTHUKH, KapJIMKOBBLIC IIJIAHCTHI. Mansie

Tena CoJTHEYHOH CUCTEMBI

8.3

Comunie, ¢orochepa u  armocdepa.

CorHeuHast akTUBHOCTH

8.4

Uctounuk sHeprun CosHia 1 3B€371

8.5

3BE31pI, HUX OCHOBHBIE XapaKTEPUCTUKHU:
Macca, CBETUMOCTb, PaInycC, TeMIlepaTypa,
150:¢ B3aUMOCBS3b. Junarpamma
«CHEKTpPaJIbHBIA KJIaCC — CBETUMOCTBY.
3BE3pl  TJIABHOM  IOCJIENOBATENbHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTbY» st

3BE3/] ITIaBHOM TOCIEN0BATEILHOCTH

8.6

#H##Par##H#BuyTpeHHee cTpoeHHue 3BE3L.
COBpeMeHHBIC npeaACTaBJICHUSA 0
npoucxoxaeHnu u 3poitonuu CoiHia u

3BE31. DTambl )KU3HU 3BE3]T

8.7

Mneunsiii  Ilyte — Hama ['amakTuka.
ChnupanbHass  cTpykTypa  lanakTukwy,
pacnpeneneHue 3BE3N, Tra3a U IBUIM.
ITonoxxenne u gBuxenne ConHua B
lamaktuke. Ilmockas wu  cdepudeckas

OJICUCTEMBI I aJTaKTUKU

8.8

Tuner ramaxktuk. PamuoranakTukn U

KBazapbl. YEpHBIE NBIPHI B AIpaxX FAIAKTHK

8.9

Bcenennas.  Pacmmpenne — BceneHHOIM.
3akon XaOOma. PaszOeranne rajakTuk.
Bo3pact u pamuyc Bcenennoil, teopus
bosbmioro B3peiBa. Mogens  «ropsuen

Bcenennoii». PennkroBoe n3itydyenne

8.10

MacmtabHass  crpykrypa  BceneHHoi.
Mertaranaktuka. Hepeménusle npoOneMbl

ACTPOHOMUHU




YYEBHO-METO/JUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIAA YHEHUKA

METOANYECKHUE MATEPHUAJIBI U1l YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






