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MHNOACHUTEJBHASA 3AITUCKA

[Iporpamma mo ¢usmuke 6a30BOro ypoBHS Ha ypOBHE CpeqHEro oOumiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOKEHMH U TpeOOBaHWN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTesnibHOW mporpammsl, mpenactaBieHHblx B PI'OC COO, a Takke ¢ y4yéTom
(dbenepanpHO pabouelt MporpaMMbl BOCIUTAHUS W KOHIENIIMK TPETNOJaBaHUs Y4eOHOTO
npeamera «®Pu3nka» B 00pa3oBaTeNbHBIX  opraHuzanusx —Poccuiickoit  denepanum,
peanu3yroInX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Pabowas mporpamma 1o (Qusuke pa3paboTaHa Ha OCHOBE CIEAYIOIIMX HOPMATHBHBIX
JIOKYMEHTOB:

1) denepanbubiii 3akoH oT 29.12.2012 1. Ne 273 — ®3 «O6 obpaszoBanuu B Poccuiickoit
Oeaepanumy (C U3SMEHEHUSIMU U JIOTIOJTHEHHUSIMHU ).

2) ®ecpepanbubiii 3ak0H 0T 24.09.2022 Ne371-®3 «O BHeceHnu usMeHeHuit B DeaepanbHblii
3akoH «O0 obOpazoBanuu B Poccuiickoit @enepanun» u ctatbio 1 PenepanbHoro 3akona «O06
o0s13aTenbHBIX TpeboBanmsIX B Poccuiickoit deneparum.

3) @enepanbHBIl  TOCYJapCTBEHHBIH  00pa30BaTElbHBIA  CTAHAApPT CpPEIHEro  OOIIero
o0Opa3oBaHusl, YTBEPKICHHBIH MpHKa3oM MuHHCTEpCcTBa 00pazoBaHusi W Hayku Poccuiickoit
®enepanun ot 17.05.2012 Ne 413.

4) Tlpuka3 MuHHCTEpCTBa MPOCBEIICHUS W Hayku Poccuiickoir ®Denmeparu Ne 732 ot
12.08.2022 r. «O BHeceHWU M3MEHEHH B (eiepalibHBII TOCYIapCTBEHHBIN 00pa30BaTeIbHBIN
CTaHJapT CpeAHero ooOmero oO0pa3oBaHUs, YTBEPKICHHBIM MpHUKa3oM MHHHUCTEPCTBA
oOpa3oBaHus 1 HayKku oT 17 mast 2012 1. Ne 413».

5) Tlpukazamu MunuctepctBa mpocseinenus Poccuiickoii deneparmu ot 09.10.2024 Ne704, ot
08.10.2025 Ne 729, ot 10.11.2025 Ne 808 «O BHeceHMM H3MEHEHHIl B HEKOTOpBIE NMPHUKA3bI
MunuctepctBa mnpocBemieHusi  Poccuiickoit  ®Denepammu, kacawomuecs — (enepanbHbIX
00pa3oBaTeNbHBIX MPOrpaMM HadajdbHOrO 0O0mero oOpa3oBaHHs, OCHOBHOTO OOIIEro
00pa3oBaHUs U CPEIHEr0 0OIIEero 00pa30BaHUSY;

6) Ilpuka3 MunuctepcTBa npocsetienus Poccuiickoit ®enepanmu ot 18 mast 2023 roma Ne 371
«O06 yTtBepkaeHuu (enepanbHOM  00pa3oBaTENbHOM  MPOrpaMMBl  CPEIHET0  OOILEro
o0OpazoBaHus» (C U3MEHEHUSIMH).

7) Canutapubie npaBwia CIT 2.4.4283-26 «CaHuUTapHO-3ITHIEMHUOJIOTHUECKUE TPEOOBAHUS K
OpraHu3alUsM BOCHUTAHHUS W OOYYEHMs, OTIbIXa U O3J0POBJICHHUS JETEH M MOJOIEKI,
YTBEPKACHHBIMU  IIOCTAHOBJIIEHHEM [J1aBHOIO TroCyJapCTBEHHOIO CAHUTApHOIO  Bpaya
Poccuiickoit ®enepanuu ot 02.06.2026 Nel9.

8) IlocranoBnenue ['MaBHOrO rocyIapCTBEHHOTO CaHUTapHOTo Bpaua Poccuiickoit denepanuu
ot 28 staBapst 2021 r. Ne 2 «O6 yTBepxkaeHnn caHuTapHbix npaswi 1 HopMm CanlluH 1.2.3685-21
«'uruennyeckue HOPMATHBBL U TpeOOBaHMS K oOecneyeHuto Oe30macHOCTH M (WiIH)
OE3BPETHOCTH JIJISl YeJIOBEKa (haKTOPOB CPEIbl OOUTAHHMSI.

9) Ilucemom MuHucTepcTBa npocsenienus Poccuiickoit @enepanuu ot 2 mapta 2026 1. Ne 03-
320 «O6 u3menenusix B @OOI».

10) Ilucepmom MuHucTepcTBa 00pa3oBaHusi, Hayku H Mojoaexu PecrnyOmuku KpeiM ot
04.03.2026 Neli1X.24-1337/2026.

11) Ilucemamu MuHKcTepcTBa 00pa3oBaHus, Haykd W Monoaexu PecnyOmuku Kpeim ot
31.03.2026 Ne 01-15/2399, ot 05.05.2026 Ne 01-15/3407.

12) Meronuyeckre pPEKOMEHAAMH 00 OCOOCHHOCTSX TMPENoJaBaHuN B
o0meoOpazoBaTenbHBIX opranuzanusax Pecryonuku Kpeim B 2026/2027 yaeOHOM TOTY.

13) Ycrae MBOY "COHI Ne 34 wum. 51-oii Apmuu" 1. Cumdeporons, NPUIOKECHUE K
noctaHoBieHu0 Aqmuuauctpaiuu . Cumdpeponons Pecnyomuku Kpbim ot 05.03.2026 Ne 819.




14) OcuoBHast oOpa3oBatesbHas MporpaMmma cpeaHero obiiero oopazosanust MBOY "COIII Ne
34 um. 51-0it Apmun" r. Cumdepornons (npuxa3z ot 24.08.2026 Ne 356).

15) Vuebublit man cpeanero obmero oopaszosanus MBOY "COIIl Ne34" r. Cumdeporons Ha
2026/2027 yu. r. (mpuka3z ot 24.08.2026 r. Ne 357).

16) Pabouast mporpamMma BocruTanus (¢ uaMeHeHussMu) (pukas ot 24.08.2026 r. Ne 392).

17) TlonoxeHust o Gpopmax, MEPUOJUYHOCTH U MOPSAKE TEKYIIETO KOHTPOJIS YCHEBAEMOCTH U
MPOMEXXYyTOUHOM aTTecTanuu odydaromuxcs B OO ot 24.08.2026 No 358.

[Iporpamma 1o ¢usnuke 0a30BOTO YPOBHS Ha ypOBHE CpPETHEro OO0IIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TIOJIO)KCHHH M TpeOOBaHW K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTesbHON mporpamMmsbl, mpeacraBieHHbix B OI'OC COO, a Takke ¢ y4éToM
(denepanbHOl paboueill MporpaMMbl BOCHUTAHHUS W KOHIEMIHUU TPENoJaBaHus Y4eOHOro
npenmera «®Duszmka» B 00pa3oBaTeNbHBIX  opraHm3amusx Poccwiickoii  Denepamnmu,
peanu3yomrx OCHOBHBIE 00pa30BaTeNbHbIE TPOrPAMMBI.

Conepxanue TporpaMMbl 1O (U3MKE HampaBlieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOM KapTHHBI Mupa obOydvaromuxcs 10—11 kmaccoB nmpu oO0yueHnu ux ¢u3uKe Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO Toxo01a. [IporpaMma no (hpu3nke COOTBETCTBYET
tpeboBanusiM ®PI'OC COO k miIaHupyeMbIM JUYHOCTHBIM, MPEAMETHBIM M MeTanpeaMETHBIM
pe3ynbrataM OOYYCHHs, a TaK)Ke YUYUTHIBAET HEOOXOJMMOCTHh pPeaH3aIlliil MEKITPESIMETHBIX
CBs3eil (PM3MKM C E€CTECTBEHHO-HAyYHBIMHU y4eOHBIMU TpenMeraMu. B Hell ompenemnsiorcs
OCHOBHBIC IEJIM M3y4YeHHs (U3UKH HA YPOBHE CpEIHEro oOIIero oOpa3oBaHMs, IUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (HU3UKU: IIMYHOCTHBIC, METalpeJAMETHbIe, MpeIMETHbIE (Ha
06a30BOM ypOBHE).

[Iporpamma o ¢u3uke BKIOYALT:

® [UIaHUpPYEMBIC PE3yJIbTaThl OCBOCHHS Kypca (PM3HKH HA 0230BOM YpOBHE, B TOM YHCJIE

MpeIMETHBIC PE3yIbTaThI IO TOJIaM O0yUeHHUS;

e cozepxkanue yueOHoro npeamera «dusnkay mno rogam o0y4eHHUs.

®du3uka Kak Hayka 0 HanOoJjiee OOIIMX 3aKOHAX NMPUPOAbI, BBICTyMAasi B Ka4eCTBE yUEOHOI0
MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY 3HAHUN 00 OKpY’)KalolleM MUpE.
[xonpHBI Kypc (U3UKH — CHCTEMOOOPA3YIOIIMK i1 €CTeCTBEHHO-HAYYHBIX YyUeOHBIX
MIPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUN, H3y4aeMbIX
XuUMUen, Ouonoruel, pusnyeckor reorpadueir m actpoHoMmuei. Mcmonb3oBaHue U aKTUBHOE
NpUMEeHeHHe (U3NYECKUX 3HAHUW OMNpelesieT XapakTep W pa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTHI B cdepe HSHEPreTUKH, TPAHCIOPTAa, OCBOEHUS KOCMOCA, IOJY4YEHHUs] HOBBIX
MaTepHaJiOB C 3a/IaHHBIMH CBOMCTBaMH U JIpYyruX. M3yueHnue GuU3MKu BHOCUT OCHOBHOW BKJIAJ B
(hopMUpOBaHNE €CTECTBEHHO-HAY4YHOI KapTUHBI MUpa o0yyarouuxcs, B popMupoBaHre YMEHUN
MIPUMEHSITh HAyYHBI METO/I MO3HAHUS TIPU BHIMIOTHECHUH UM YUEOHBIX HUCCIEI0BAHUH.

B ocHOBY kypca pu3uku 1151 ypOBHSI CpeTHETO 00111ero 00pa3oBaHMs MOJIO0KEH PSJl UIICH,
KOTOPBIE MO’KHO pacCMaTPHUBATh KaK MPUHITUIIBI €70 TOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepHall U3 BCeX pa3fesioB (DPM3WKH, BKIIOYACT KAK BOMPOCH! KIACCHUYECKOH, TaK U
COBPEMEHHOU (U3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBHU ¢ HEl MaTepual Kypca (GU3NKH 00beAMHEH BOKPYT
¢bu3mveckux Teopuil. Bemymmum B Kypce sBisieTcss (OPMHUPOBAHHE TPEACTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U TOJIE.



Hoes cymanumapuzayuu. EE peanuzanus mpenmnoyiaraeT UCIONb30BaHHE TyMaHUTAPHOTO
noTeHIana (pU3NIecKon HayKH, OCMBICIICHUE CBA3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU U SKOJIOTHIECKUMH MTPOOIIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc Gpuznuku npeanosiaraeT 3HakOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUN N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonozuzayuu peaau3yercsi IMOCPEICTBOM BBEACHUS DJIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX AKOJIOTMYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHBI C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTHUH, a TaKKe 00CYXIEHUS MPOOJIeM PallMOHATIBHOTO MPUPOJIOTIONB30BAHHS U
9KOJIOTMYECKON 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha YPOBHE CpeIHEro oOIiero oOpa3oBaHUS
ABIAIOTCS (u3ndeckue Teopuu ((popMUpOBaHUE MPEACTaBICHUM O CTPYKType MOCTPOEHUs
¢u3nveckoil TeopuH, poiu (QyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MPEeICTABICHUSIX O MPUPOJE, TPAaHUIAX MPUMEHUMOCTH TEOPHil, NIl ONMHCaHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIECCOB).

CucreMHO-IeTENBHOCTHBIN MOAX0A B Kypce (GU3UKH peannu3yeTcs MPekIe BCEro 3a CUET
OpTaHu3alluy SKCIIEPUMEHTAIBHON JesTeIbHOCTH oOyvaromuxcs. s 6a30Boro ypoBHs Kypca
(U3UKN — 3TO HCIOIb30BAHHE CHUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopatopHbIX paboT, KOTOphIE B MporpamMme 1Mo (U3UKEe OOBETUHEHBI B OO CIHCOK
YUYEHUYECKUX MPAKTHUYECKHX padoT. BeimeneHue B ykazaHHOM mepeyHe JabopaTopHBIX padoT,
MPOBOJUMBIX JIJIi KOHTPOJSI M OICHKH, OCYIIECTBIISIETCS yYacTHHKaMHU 00pPa30BaTEIBLHOTO
MpolLecca UCXo/Id U3 0COOCHHOCTEH MIaHUPOBaHUS U OCHalleHUs kabunera ¢usuku. [Ipu sTom
o0ecrieunBacTCs OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHSMHU IPOBOJIUTH KOCBEHHBIC H3MEPEHHS,
WCCJIEIOBAaHUS 3aBUCUMOCTEH (PU3MYECKHX BEIWYMH M IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEUIOKEHHBIX THUITOTES.

Bonbiroe BHUMaHME yAENsSETCS PEIICHUI0 PAaCUETHBIX M KA4eCTBEHHBIX 3aj1ad. [Ipu aTom
JUTSL pacu€THBIX 3a/1a4 PUOPUTETOM SIBIISIIOTCS 3a/1a4H C SIBHO 3aJJaHHON (PM3NIECKON MOJIEINbIO,
MO3BOJISIOIINE MPUMEHATh H3YUYCHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjena
Kypca, TaK U UHTETPHUPYS 3HAHUS U3 PA3HBIX pa3/elioB. JJ1si Ka4ueCTBEHHBIX 3a/1a4 MPUOPHTETOM
SBISIOTCSL 3a/laHUsl Ha OOBSACHEHHE TPOTEeKaHWS (PU3NYECKUX SBICHUM U TPOIECCOB B
OKpY’KaIOIIeH XU3HH, TpeOyromue BbiOOpa (PU3WUecKoW Moaenu s CUTyallud IPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
obecrieueHHI0 y4eOHOTo Imporecca 0a30BbI ypOBEHb Kypca (U3UKM Ha YPOBHE CpEIHEro
obmiero o0pa3oBaHus JOJDKEH WM3Y4aThCsA B YCJIOBHSX MPEIMETHOrO KaOWHeTa (U3MKU WIH B
YCIOBUAX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOr0 LuKiIa. B xabunete
(bU3UKH TOJDKHO OBITH HE0OX0AMMOE JTA0opaTOpHOE 000PYIOBAHUE TSI BHIMTOJTHEHUS YKA3aHHBIX
B TporpaMMe 1O (U3MKE YYCHHYECKHX TMPAKTHYECKUX paboOT H JAEMOHCTPAIMOHHOE
obopyioBaHHE.

JleMoHCTpallMoOHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTH M 00ECIeYHBAeT MOCTAaHOBKY MEPEUYUCICHHBIX B MPOrpaMMe IO
¢u3nKe KIIOYEBHIX JAEMOHCTPAIMKA AJsl HMCCICIOBAaHUS HM3YyYaeMbIX SIBICHHH W TIPOLIECCOB,
SMIUPUYECKUX U (PyHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGopaTtopHoe 00OpyZOBaHUE AJSl YUYEHHUECKUX IMPAKTHUECKUX paboT ¢dopmupyercs B
BUJIE TEMaTHYECKMX KOMIUIEKTOB M OOecredyrBaeTcsi B pacyéTe OJIHOTO KOMILIEKTa Ha JBYX
oOyuatomuxcs. TemaTudeckre KOMIUIEKTHI JabopaTOPHOro OOOpYyIOBaHMS JOJKHBI OBITh
MMOCTPOEHBI HAa KOMIUIEKCHOM HCIOJIb30BAaHUH aHAJIOTOBBIX U HU(POBBIX MPHOOPOB, a Takxke
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE IU(POBBIX TaOOPaTOPHii.

OCHOBHBIMU LENAMU U3Y4YeHUS (PU3UKU B 00IIeM 00pa30BaHUU SBISIOTCS:



e (QopmupoBaHHE HHTEpEcCa M CTPEMJICHHsS OOYyYaloUIMXcsi K HAy4YHOMY H3YYEHUIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJACTABIEHUH O HAyyHOM MeETOJle TO3HaHUs U  (OPMHUpPOBAHUE
HCCJIEIOBATENIbCKOTO OTHOIICHUS K OKPYKAIOUIUM SIBICHUSM;

e (QopmMHupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK Pe3yJibTaTa U3yuyeHUsI OCHOB CTPOCHHUS
MaTepuH U GyHJaMEHTAIbHBIX 3aKOHOB (PU3HKHY;

e (QopmupoBaHuE YMEHUN OOBSICHATH SIBJICHUS C UCIOJIb30BaHUEM (DU3MUYECKUX 3HAHUH U
HaYYHBIX JOKa3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUH O POIM (PU3UKHU JUIsl PA3BUTHUS IPYTMX €CTECTBEHHBIX
HaYK, TEXHUKH W TEXHOJIOTHI.

JlocTIKeHHe 3THX Iesiell oOecreyrBaeTCcsl pelIeHHeM CIEAYIONIMX 3ajad B Ipolecce

M3y4YeHus Kypca (GU3UKH Ha YPOBHE CPETHETO 00IIIero 0Opa3oBaHus:

e puOOpeTeHHE CUCTEMbI 3HAHUI 00 OOIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIOYAsl MEXaHUKY, MOJIEKYJISPHYIO (PU3HUKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPO(U3HKY;

e (opMupoBaHHE YMEHHA TPUMEHATH TEOPETHUECKUE 3HAHUS Ui OOBSCHEHHUS
busznyeckux SBICHUM B TpPUPOJAE W A TNPUHATUS NPAKTHUECKUX pEIICHUH B
MMOBCETHEBHOM KU3HH;

® OCBOGHHE CIOCOOOB PpEUICHMs pa3IMyHBIX 33Jad C SIBHO 3aJaHHON (hU3HYecKOit
MOJIETIBIO, 3aJlay, TMOJPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3/aHue (PU3NUYEeCcKOon
MOJIENH, aJIeKBaTHON YCIOBUSM 3a/1a4H;

e MnoHuUMaHWe (U3MYECKUX OCHOB U TMPHUHIIUIIOB NEHCTBUS TEXHHUECKUX YCTPOMCTB U
TEXHOJOTMYECKHX MPOLECCOB, UX BIUSHUS HA OKPY>KAIOILYIO CPELY;

e OBJIQZICHHE METOJIAMH CAMOCTOSATEIBHOTO IUIAHUPOBAHMS M MPOBEACHUS (PU3HMUECKUX
HKCIIEPUMEHTOB, aHallu3a W  UHTepHIpeTanuu  UHOOpPMALMU,  ONpeAesICHUS
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

® CO3JaHUE YCIIOBUU I Pa3BUTHUS YMEHHUU IPOCKTHO-UCCIIEI0BATEIbCKON, TBOPUECKOU
JeSATEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypoBEHb) Ha YPOBHE CpeIHEro oomero oOpa3oBaHUs
otBoautcs 136 gacos: B 10 kimacce — 68 wacoB (2 yaca B Henemo), B 11 kimacce — 68 gacoB (2
yaca B HEJICIIO).
®wusuka:11-if kiacc: 6a30BbIi U yriyOJieHHbIN ypoBHU: yueOHUK. /I".5] Mskumes, b.b.byxoBies,
B.M. Yapyrun: non penakuueii: [lapdentseBoit. Mocksa: « IIpocsemenuey , 2026r
®wusuka: 10-ii kiacc: 6a30BbIi U yriyOJIeHHbIN ypoBHU: yueOHHK. /I".5] Msakume, b.b.byxoBies,
H.H.Cortckuii: mog penakuueii: [TapdentoeBoit.Mocksa: « [Ipocsemenne» , 2026r
®wusuka: 10-ii kiacc: 6a30BbIl ypoBeHb: yueOHUK. / I'.5 Mskumes ,b.b.byxoBriies,

H.H Cotckuii: mon penakuueii: [lapdentseBoit.Mocksa: « Ilpocsemenne» 2014r

[Ipeyaraemselii B mporpamme 1o (pu3uke nepedeHb J1abopaTOpHBIX M MPAKTUYECKHX padoT
SBJIICTCSI PEKOMEHJIOBAaHHBIM, YUYHUTEIb JEJacT BHIOOP MpOBEACHHs J1a0OpaTOPHBIX paboT U
OTIBITOB C YYETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOINXCS.

COJEP)KAHUE OBYYEHUA
10 KJIACC
Paznean 1. ®uznka u MeToAbl HAYYHOT' O MO3HAHUS
®usuka — Hayka o mpupone. HaydHble MeToAbl MO3HaHUA OKpy»Karowmwero mupa. Pomib
SKCHEPUMEHTA U TEOPUH B ITPOLIECCE MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue Qu3sndeckux siBjaeHUM U npoueccoB. Hayunsle runoressl. dusznueckue
3aKOHBI ¥ TeopuH. I paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.



Ponp m mecto ¢usuku B (OpMHUPOBAHMM COBPEMEHHON Hay4YHOM KapTHHBI MHpa, B
MPaKTUYECKOM EATETbHOCTH JIIOACH.

Jlemoncmpayuu

AmnanoroBblie ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIC JTATUHUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBHKEeHHE. OTHOCHTEIBHOCTh MEXaHHYECKOro JABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepememienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) U YCKOpEHHE
MaTepuaIbHON TOUKHM, UX MPOEKIUU HAa OCH CUCTEMBI KoopauHaT. ClOoXeHue NnepeMenieHui u
CJIO)KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHEIHOe nBrokeHue. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U IEPEMELLEHUS MaTepUaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe majieHne. Y CKopeHrue CBOOOTHOTO TaJeHUsI.

KpuBonuneliHoe nBuxeHue. [[BUkeHME MaTepuasbHOM TOYKM IO OKPYXHOCTH C
IIOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJOBas CKOPOCTb, JMHEHHas CKOpocThb. llepuon u
yacTtoTa obpamieHus. LlenTpocTpeMuTensHOE YyCKOPEHUE.

TexHudeckne YCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHHUE: CHUIOMETp, JBWKECHHE
CHapsJ0B, LIEMHbIE U PEMEHHBIE TIEpeIayuu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, MILUTFOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKECHUSI.

[IpeobpazoBanue ABMKEHUI C HCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyX€ U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmonenue nerxenus tena, OpOIIEeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAJIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaCHHUS.

Hamnpapnenue ckopocT npu IBUKEHUHU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

N3yueHnne HepaBHOMEPHOTO JABMKCHHUS C IICJIBIO OMPE/ICTICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBaHne  COOTHOIIEHWS ~ MEXAYy  OYTSAMH, TNPOMAEHHBIMM  TEJIOM  3a
MOCJIEIOBATENIbHBIE DPaBHBIC MPOMEXKYTKH BPEMEHH TIPH PABHOYCKOPEHHOM [IBIDKCHHH C
HAa4aJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenue nBr>KeHUS 1IapyKa B BI3KOW KUIKOCTH.

Nzyyenne nuxeHus Tena, OPOLUICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

ITpunnun otHocutensHocTy [Nanuited. Ilepssiit 3akoH HeroToHa. MIHepLuanbHbIE CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepno3unmu cwil. Bropoil 3akoH HeroTtona miis
MaTepuaibHON TOUKU. TpeTuid 3akoH HploTOHA /1711 MaTepUaIbHbBIX TOYEK.

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

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

Tpenue. Buabl Tpenust (1okosi, ckoyibkeHus, kauenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBKEHHUs U cujia TpeHus nokos. Koadgoumment tpenus. Cuna conpoTHBICHUS
NP ABUKEHUU TeJla B )KUJKOCTH WM rase.

[TocTynaTenbHOE U BpaliateabHOE JBUKEHHE a0COIOTHO TBEPAOIO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauleHus. [lnedo cuibl. YCIOBUS paBHOBECHS
TBEPJOTO TENA.

TexHudeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOAIIUITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.



Jlemoncmpayuu

SIBneHMe NHEPLMH.

CpaBHeHME MacC B3aMMOICHCTBYIOIIUX TEII.

Bropoii 3akoH HeroTOHA.

H3mepenue cui.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT Je(QOpMaIliH.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHHH.

CpaBHEHME CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHHS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

W3ydenue nBuxeHust Opycka o HAKIOHHOH MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CWJI YNPYTOCTH, BO3HUKAIOUIUX B NPYXUHE U PE3UHOBOM
oOpa3stie, oT ux AedopMaIuu.

HccnenoBanue yciioBuid paBHOBECHS TBEPJOTO TENA, UMEIOIIETO OCh BPAILLCHHUS.

Tema 3. 3aKkonvl coxpanenusn 6 Mmexanuke

Nmmynbe MaTepuanbHOM TOUKH (Tea), CHCTEMbl MaTEpUaIbHBIX ToYeK. MIMITynbC CHITbl U
M3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABMKEHHUE.

Pabota cunbl. MOIIHOCTD CHJIBI.

Kunernueckasi sHeprus MatepuaibHONH TOUYKH. Teopema 00 M3MEHEHHH KHHETHYECKOU
SHEPTHH.

[TorenunanbHas sHeprus. [loTeHIManbHas S3HEPTUsl YIPYro Ae(pOPMUPOBAHHON MPYKUHBI.
[ToTenuuanbHas 3Heprust Tena BOIU3U MOBEPXHOCTH 3EMITH.

[loTreHnmanpHbple W HEMOTEHIUANbHBIE CHIBL. CBS3b pabOTHl HEMOTCHIUMAIBHBIX CHI C
N3MEHEHUEM MEXaHUUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUUYECKOM dSHEPTUH.

VYrpyrue v Heynpyrue CTOJKHOBEHMS.

TexHudeckue yCTpOMCTBA U NPAKTHUYECKOE IPUMEHEHME: BOJOMET, KOIEpP, MPYKUHHBINU
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHMs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon nmoTeHUMATBLHONW SYHEPTUU B KHHETUYECKYIO M 00paTHO.

Yuenuueckuiui sxcnepumenm, 1ab6opamopHvie padbomul

N3yyenune abCONIOTHO HEYNpPYyroro yjaapa C HOMOMIbIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

UccnenoBanue cBsisu pabOThl CHIIBI C HW3MEHEHHMEM MEXaHWYECKOM JHEepruu Teja Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOT'O JKI'yTa.

Paznean 3. MoJiekyJsipHasi pu3uKa ¥ TEPMOJAMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
BpoynoBckoe nBmwxkenue. Juddysus. Xapakrep IBUKCHHS W B3aUMOJCHCTBUS YACTHUIL
BenlecTBa. Mojenu CTpOeHHsl Ta30B, XHUAKOCTEH U TBEPIABIX Tel U OOBSICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE AITUX Mojeliei. Macca u pasmepsl Monekysd. KonudecTBo BewiecrTsa.
[Toctrosnnas ABoraapo.

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

Mopenbs uneanbHoro raza. OCHOBHOE YpPaBHEHHME MOJEKYISIPHO-KUHETUYECKONM TEOpUHU
UAeambHOro ra3a. AOCONIOTHas TeMmIeparypa Kak Mepa CpeJHeld KHHETHYeCKOH »Hepruu
TEIJIOBOro JBMKeHMs vactun Trasza. Illkana Ttemmneparyp KenpBuHa. ['a30oBble 3aKOHBI



Vpasuenune MenneneeBa—Knaneipona. 3akon [laneroHa. M3omporeccsl B UAEaIbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpeacTaBIeHre U30MPOLECCOB: U30TEPMa,
n30Xx0pa, n3obapa.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHE BeliecTBa, (oTorpaduu MOJIEKys
OpPraHUYECKHUX COCTUHEHUII.

OmnpITe! 10 1B Gy3UH KUAKOCTEH U ra30B.

Monens OpOyHOBCKOTO IBUKEHUSI.

Mogens onbiTa lTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMO/ICHCTBHS.

Monens, WUTIOCTpUpPYIOLIAs IPUPOLY JABIECHUS ra3a Ha CTEHKH COCY/a.

OnBITHI, WILTIOCTPUPYIOIINE YPABHEHHE COCTOSHUS UCAbHOTO raza, H30IpOIECChI.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Omnpenenenrie Macchl BO3JyXa B KIACCHOM KOMHATE Ha OCHOBE M3MEpeHHi 00BEMa
KOMHATBI, JaBJICHUS U TEMIIEpATyphl BO3yXa B HEM.

HccnenoBanue 3aBUCHMOCTH M@Ky TapaMeTpaMU COCTOSIHUS Pa3peKeHHOTo ras3a.

Tema 2. Ocnoevt mepmoounamurku

TepMmoanHamuueckass cucrema. BHYTpeHHsSST dHEpPrus TEPMOAMHAMHYECKON CHCTEMBI U
crocoObl e€ n3MeHeHus. KonnyecTBo TemioTsl U padota. BHyTpeHHss SHEPrusi 0JHOATOMHOTO
WJeanbHOTO Ta3a. Bumasl Terionepenayn: TeIIONPOBOAHOCTh, KOHBEKIUS, H3TyYeHHE. Y AeNbHas
TEIIOEMKOCTH BellecTBa. KoMyecTBO TEIIOTHI IPU TEILUIONEpeaye.

[Tonstne 00 ammabatHOM mporecce. [lepBbiii 3akoH TepMmoanHamuku. [IprMeHneHue
MIEPBOTO 3aKOHA TEPMOJUHAMUKH K U3o0tporeccam. I paduueckas mHTEpIIpeTarys paboThl rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpatumocTs npoieccoB B MpUPOJIE.

TemuoBeie MammHbl. [IpuHIune! AeiicTBus TemoBblx MamuH. [IpeoOpa3zoBanus sHEpTUU B
TeroBbIX MammHax. Koadduuuent nonesnoro aevictBus temmoBoit Mamuuel. Lukn Kapao u
ero KO3 QUIUEHT MOJIE3HOIO AEHCTBUSI. DKOJOTHYECKUE MPOOIEMbI TETIOIHEPT€TUKH.

TexHuueckue yCTpOHCTBA M TNPAKTHUECKOE TNPUMEHEHHUE: JABHUraTeilb BHYTPEHHETO
cropanusi, ObITOBON XOJIOJUIbHUK, KOHIUIIOHED.

Jlemoncmpayuu

N3meHenne BHYTpeHHEW SHEpPruu Teja MIpPU COBEPIICHUU pabOThI: BBUIET MPOOKH U3
OYyTBUIKM MOJI JEUCTBHEM C)KaTOr'O BO3/yXa, HarpeBaHue 3(upa B JATyHHOH TpyOKe MmyTEéM
TpeHus (BUICOAEMOHCTPAIISA).

V3meneHne BHyTpeHHEH SHEPruM (TeMIepaTyphl) Teja MpH Terioneperaye.

OmnbIT 10 aguadaTHOMY PaCHIMPEHHIO BO3yXa (OMBIT C BO3YIITHBIM OTHHBOM).

Monenu napoBoit TypOHUHBI, BUraTellsi BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JIBUTaTEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomuol

N3mepenue yienpHON TEIIOEMKOCTH.

Tema 3. Acpezammnvie cocmoanusa eeuwecmea. Dazosvie nepexoovl

[TapooOpazoBanne u KoHAeHcanus. Mcmapenwme W KumeHue. AOCONIOTHasS U
OTHOCHTEJIbHAS BIaXKHOCTh BO3ayXa. HachblmeHHbli nap. Y aenbHas TerioTa napoodpa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOINS CBOMCTB KPUCTAILIIOB.
XKunkue xpucramisl. CoBpeMeHHble Marepuaibl. [lnmaBneHue u Kpuctamnuzanus. Y aenpHas
TeruioTa muasneHus. CyOaumanus.

YpaBHEHHE TEIIOBOTO OaiaHca.



TexHuuyeckue ycTpoWcTBa M MPAKTHUECKOE NPUMEHEHHE: THUTPOMETP M IICHUXPOMETP,
KaJIOPUMETpP, TEXHOJOTMM TMOJYYEHUS COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHIIIEHHBIX apOB.

Kunenue npu noHWKEHHOM JIaBICHUHU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenne HarpeBaHus U IJIABIEHUS KPUCTANINYECKOTO BEIIECTBA.

JleMOHCTpaIusi KpUCTAJIOB.

Yuenuueckuiu sxcnepumenm, 1a6opamopHvie pabomul

H3Mepenmne 0OTHOCUTETHLHOM BIIa)KHOCTH BO3/yXa.

Paznen 4. DiekTpoauHaMuKa

Tema 1. Dnekmpocmamuka

Onextpuzauusi Tel. OJEKTpUYecKUd 3apsan. JlBa BHJA 3JIEKTPUUYECKUX  3apsiiOB.
[IpoBOIHMKY, TUBIEKTPUKHU U MOTYIPOBOJHUKH. 3aKOH COXPAHEHHUS IEKTPUUECKOr0 3aps/a.

B3aumoneiictBue 3apspoB.  3akoH  Kynona. TodeuHblil  anexTpuyeckuil  3apsa.
OnekTtpuueckoe mnoiae. Hampsok€HHoOCTh anekTpuueckoro mnois. [lpuHnun cynepnosuuuu
ANEKTPUYECKUX MosIeH. JINHNN Hanpsy)KEHHOCTH 3JIEKTPUUECKOTO MOJIS.

PaGora cun osnektpoctatnueckoro monsA. [loTeHmman. Pa3HOCTP TMOTEHILMAJOB.
[IpoBOAHMKY U TUAIEKTPUKU B AJIEKTPOCTATUYECKOM Mosie. JIu3neKkTpruueckas MIpOHUIAEMOCTb.

OnekTpoéMkocTh. KoHzmeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPrus
3apsKEHHOT0 KOHJEHCATopa.

TexHuueckue yCTpoilcTBa M MPAKTUYECKOE MPUMEHEHHUE: AJIEKTPOCKOI, 3JIEKTPOMETD,
AJEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpPOB, KOHIEHCATOp, KONMPOBAIBHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLUIL JCHCTBUSA 3JIEKTPOMETPA.

BzaumopelicTBre Ha’IEKTPU30BAHHBIX TEI.

DNEKTpUUYECKOe T0JIE 3apsyKEHHBIX TEII.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTpOCTaTUYECKasl 3allHTa.

JIMDINEKTPUKHY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  DJIGKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOIIAJd IUJIACTHH,
pacCTOSHUA MEKIYy HUMH U TUAJIEKTPUIECKON IPOHULAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHAEHCAaTOopa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanunwtii 3nexkmpuueckuii mok. Toxu ¢ paznuunvix cpeoax

DNEeKTpUYECKU TOK. Y CIIOBHSI CYLIECTBOBAHUS DJIEKTPUUECKOrO TOKa. MICTOUHMKM TOKa.
Cuia Toka. ITocTOAHHBIN TOK.

Hanpsokenne. 3akon Oma 115 yyacTKa LETH.

DIIEKTpUYECKOe CONPOTUBJICHUE. VY nenpHoe CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, NapaIEIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOIHUKOB.

Pabota anexTpuueckoro Toka. 3akoH Jkoyns—JIeHma. MOMHOCT 3JEKTPUYECKOTO TOKa.

DIEKTPOABUKYILAs CUJIa M BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKa. 3aKkoH Oma aJis
TTOJTHOU (3aMKHYTOM) AJIeKTpruIecKoi rienu. KopoTkoe 3aMbIkaHUeE.

DneKTpOHHas MPOBOAMMOCTh TBEPBIX METAJIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJLIIOB
oT Temrneparypsl. CBEpXIIPOBOAUMOCTb.
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DIIEKTpUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHass W TPHUMECHas TMPOBOJUMOCTH MOJYIPOBOJIHUKOB.
CsoiicTBa p—N-niepexoaa. [lomynpoBoiHUKOBBIE TPHUOOPHI.

DNEKTPUYECKUII TOK B pacTBOpax M paciuiaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTUUYECKAS
JACCOLMAIs. DIEKTPOIHU3.

DeKTpUYeCcKuil Tok B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN pa3psan. MonHus.
[Tna3ma.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE TNPUMEHEHHUE. aMIIEPMETpP, BOJIBTMETD,
peocTaT, WCTOYHUKH TOKa, OJJICKTPOHArpeBaTelbHbIC TPUOOPHI, IIIEKTPOOCBETUTEIHHBIC
mpuOOpPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA TUOJM, TEPMHUCTOPHI H (DOTOPE3UCTOPHI,
MOJYTIIPOBOTHUKOBBIN TUO]I, TaIbBAHHUKA.

Jlemoncmpayuu

H3Mepenue cuibl TOKa U HapsHKEHUS.

3aBUCUMOCTb COIPOTHUBIICHUS] IWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIOLIATU
MOIEPEYHOr0 CEYCHUSI U MaTepuaa.

CwmenranHoe coeIMHEHUE TPOBOTHUKOB.

[Ipsmoe u3MepeHue >JIeKTPOABMKYIIEH cuibl. KOpoTKOe 3aMbIKaHME TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBJICHUS.

3aBUCHUMOCTb COMPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOJUMOCTh BO3yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHne cMemaHHOro COEIUHEHUS PE3UCTOPOB.

Nsmepenune 3NEKTpOABMKYLIEH CHJIBI  MCTOYHMKA TOKA M €ro  BHYTPEHHErO
COIIPOTHUBJICHHUS.

Hab6nronenue anekrponusa.

Me:knpeamMeTHble CBSI3H

Nzyuyenne kxypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C y4ETOM
COJICpKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH, OWOJOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nousmusi, CBA3aHHBIE C W3YyUYEHHEM METOJOB HAYYHOT'O IO3HAHUS:
SBJICHUE, HAy4yHbId (pakT, rumore3a, Qu3uyeckas BEIUYMHA, 3aKOH, TEOpus, HaOIOJeHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3BMEPEHUE.

Mamemamuxa: pelieHHEe CUCTEMbl YpaBHEHHWH, JuMHEWHas QyHKOus, mnapaboina,
runep6osa, ux rpaduKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbl M HMX IPOEKIUU HA OCH
KOOpJIMHAT, CJIIOKEHHUE BEKTOPOB.

buonocus: MexaHndeckoe TBUKECHHE B )XKUBOW mpupone, Tuddy3us, 0cMOC, TETIO0OMEH
JKUBBIX OPTaHU3MOB (BUIIbI TEIUIONIEPEIaur, TEIJIOBOE PABHOBECHE), DJICKTPUUCCKUE SBICHHS B
JKUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBAa TBEPABIX TEJ, KUJIKOCTEM K Ta30B, BJIEKTPHUUYECKHE
CBOICTBa METAJIOB, AJICKTPOJIUTUYECKAS TUCCOLMAIM, TaJIbBaHUKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apoMeTp, TEPMOMETD.

Texnonoeus: ipeodpa3oBaHUE IBIKEHUN C UCIIOIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIMHUKHA, HCIOJb30BaHUE 3aKOHA COXpPAHEHUS HMMITyJIbca B TEXHUKE (pakeTa,
BOAOMET W JApyTrWe), JBUTAaTeIb BHYTPEHHErO0 CropaHus, TlapoBas TypOwHa, OBITOBOM
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XOJIOAWIBHHK, KOHJAUIIMOHEP, TEXHOJIOTHU TIOJYYCHHSI COBPEMEHHBIX MAaTepUaiOB, B TOM YHCIIC
HaHOMAaTepuajaoB, M  HAHOTEXHOJOTHM,  DJIEKTPOCTATUYECKas  3alllWTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TPUHTEpP, AJIEKTpOHArpeBaTeNbHbIE MPUOOPHL,
AEKTPOOCBETUTEIbHBIE IPUOOPHI, TATbBAHUKA.

11 KIIACC

Pazjen 4. DiiekTpoaAuHAMUKA

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3auMoAelcTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHoe ToJie.
BekTtop marautHOM MHAYKUIWA. [[pyHIMI Cyneprno3UlIMM MAarHUTHBIX MOJIeH. JIMHUU MarHUTHON
nHaykuud. KapTuHa nuHui MarHUTHOM MHIYKIIMH TOJISl TOCTOSIHHBIX MarHUTOB.

MarnuTHOe 1oJIe POBOJAHUKA C TOKOM. KapTWHa NWHHANA WHAYKIMU MarHUTHOTO IIOJIS
JUTMHHOTO TPSIMOTO TMPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.
OnbIT Dpctena. BzaumoeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb M HalpaBJICHHE.

Cuna JlopeHua, e€ MOAyJb W HampaBieHHE. JIBUKEHUE 3apsyKEHHOM YacTULbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cusl Jlopenma.

SIBneHue HIEKTPOMAarHUTHOM WHAYKIMH. [lOTOK BekTOpa MarHUTHOW WHIYKLHH.
DIEKTPOABUKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIeKTpoMarHuTHo unaykuuu dapajes.

BuxpeBoe snexrtpuueckoe mojie. DIEKTPOABMXKYILIAs CHUJIAa HMHAYKUWUA B TMPOBOJHHKE,
JBIDKYIIEMCS TIOCTYIIATeIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[IpaBuno Jlenuna.

NHnykTUBHOCTD. SIBICHHE CAMOMHAYKIIUU. DJICKTPOABIDKYIIAS CHJIa CAMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJIs1 KATYLIKUA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpoMCTBA M MNPAKTUYECKOE NPUMEHEHUE: MOCTOSHHBIE MAarHUTHI,
3JICKTPOMATHHTHI, DJIEKTPOABUTATEIb, YCKOPHUTEIN AIEMEHTAPHBIX YaCTHII, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE FIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIuHUY MHAYKIIUYA MarHUTHOTO TIOJIS.

B3aumopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBiieHME NEKTPOMArHUTHOW UHAYKIWH.

IIpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYILEH CUJIBI MHAYKIIMM OT CKOPOCTH M3MEHEHUs MarHUTHOIO
MOTOKa.

SIBneHue caMOMHAYKIUU.

Yuenuueckuiui sxcnepumenm, 1a6opamopHvie pabomul

N3yueHrne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

UccnenoBanue AeHCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUs 3J€KTPOMArHUTHON MHAYKIUH.

Paznen 5. KoJsiebanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUmMHble KOJ1eO0AHUA

KonebarenbHas cucrema. CBoOonHble MexaHHuYecKue KojeOaHus. [‘apmMoHuueckue
koneOanusa. Ilepuon, wacrota, ammuutyna u  (aza koneGanuil. I[lpyXUHHBIT MasTHUK.
MatemaTnueckuii MasTHUK. YpaBHEHHE IapMOHMUYECKHMX KojeOaHuil. [IpeBpaiienue sHeprun
MIPU TAPMOHUYECKUX KOIeOaHUIX.
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Konebarenpupiii kOHTYp. CBOOOIHBIE AJICKTPOMATHUTHBIE KOJIEOAHUS B HJICATHLHOM
Koe0aTeTbHOM  KOHTYpe. AHAJIOTUS MEXIYy MEXaHMYeCKMMH M 3JIeKTPOMarHUTHBIMU
kosneOanuamu. ®opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTrUU B UACAIBHOM KOjeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxarommXx KojieOaHUAX. BBIHYKIeHHbIE MEXaHHUYECKHEe KOJeOaHMUs.
Pe3onanc. BeiHyKI€HHbIE 2JI€KTPOMArHUTHBIE KOJeOaHusl.

ITepemennbiii Tok. CUHYCOUIATBHBIN TIEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTIO TOKA.
AMIUIMTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUIIBI TOKA M HAIIPSIKEHMUS.

Tpanchopmarop. IlpomsBoncTBo, mepemada W MOTPEOJECHUE AIICKTPUUECKOW SHEPTrHUH.
OKOJIOTUYECKUE PUCKM TIpU TPOU3BOACTBE ANEKTpo3Hepruu. KynbTypa uCIoONb30BaHUS
3JIEKTPO3HEPIUU B TOBCEHEBHOM )KU3HU.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUHU 3JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KoeOaTeNbHON CUCTEMBI (MIPYKUHHBIA UM MaTeMaTHYECKHA
MasITHUK).

HabGmonenue 3aTyxaronux KojieO0aHu.

HccnenoBanue cBOWCTB BBIHYX/IEHHBIX KOJI€OaHUH.

Hab6mronenue pe3onanca.

CBOOOTHBIC AICKTPOMArHUTHBIC KOJICOAHNS.

OcmunorpaMmbsl — (3aBUCUMOCTA  CHJIBI  TOKa M HANpsDKEHWsT OT BPEMEHM) s
AJIEKTPOMArHUTHBIX KOJI€OaHUI.

Pe3onanc npu mociaegoBaTeNbHOM COEOUHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH
KOHJIEHCATopa.

Moens IMHUY 3IEKTPOIIEpeIadHm.

Yuenuueckuui sxcnepumenm, n1abopamopnule pabomoi

HccnenoBanue 3aBUCUMOCTH IIepuoa MaJIbIX KoleOaHHU Ipy3a Ha HUTH OT JUTMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne mnepeMEHHOro TOKAa B ILENM U3  IOCIEJOBATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIlIKH U Pe3UCTopa.

Tema 2. Mexanuueckue u 371eKmMpOMaAZHUNHbIE 60IHbL

Mexanu4eckue BOJIHBI, yCI0BUA pacipoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
u nanuHa BonHbL [lomepeuHble W mpojoJibHBIE BONHBL MHTepdepeHmms u nudpaxius
MEXaHWYECKHUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. Y CJIOBHS M3JIYyY€HUs AJIEKTPOMAarHWTHBIX BOJIH. B3anMHas
opueHTanus BektopoB E, B, V B asnextpomarautHOi BoiHe. CBOWCTBA 3J1EKTPOMAarHUTHBIX
BOJIH: OTpaK€HHeE, TMpesoMIIeHue, noispuzanus, audpaxuus, uHreppepenuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ikana >J€KTPOMarHUTHBIX BOJH. IIprMeHeHne 3IeKTpOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIIBI paguoCBA3U U TeleBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKarOIIEeH Cpeibl.

TexHuueckue ycTpoicTBa M IPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIE UHCTPYMEHTHI,
yJIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIMHE, pajgap, paauONpUEMHHUK, TEIEBHU30p,
anTeHHa, Tenedon, CBU-neup.

Jlemoncmpayuu

O6pa3oBaHue U pacpOCTPAHEHUE TOTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.
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Koneobmromeecs Teno kak MICTOYHUK 3BYKa.

HabmioneHne oTpaxxeHus U MPeIOMICHUS MEXaHUUECKUX BOJIH.

Hab6monenne untepdepeHny v AUPpakuu MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HaHC.

HaGmronenne CBsS3M TPOMKOCTH 3ByKa W BBICOTBI TOHAa C aMIUTATYJOW M YacTOTOM
KOJIeOaHHI.

HccnenoBaHne  CBOMCTB — AJIEKTPOMATHUTHBIX ~ BOJIH:  OTPA)XXEHWE, IPEIOMIICHUE,
noJsipusanus, Tudpakuus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMmonuHeliHOE pacpOCTpaHEHUE CBETA B OAHOPOJHOM Cpeie.
JIyd cBeta. ToueyHbI ICTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHBbI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUN B IIOCKOM
3epKae.

[Ipenmomiienne cBeTa. 3aKOHBI TPEJIOMIICHUST CBeTa. AOCONIOTHBIA  TOKa3aTellb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. l[IpenenbHblii yrojl IMOJHOIO BHYTPEHHETO
OTpaKECHHUS.

Jucniepcust cBeta. CriokHBIN cocTaB Oenoro ceta. LIBerT.

CoOuparoniue M pacceuBarouie JHMH3bL. ToHKas JnuH3a. POKYyCHOE pacCTOSHUE U
ONTHYECKas cuiia TOHKOW JUH3bI. [locTpoeHune n300pakeHUi B COOMPAIOIINX M PACCEHBAIOIIUX
nuH3ax. PopMyIia TOHKOW JIMH3BI. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKOM ONTHUKH.

BonnoBas onrtuka. HWatepdepeniust cBera. KorepeHTHbIE HWCTOYHUKA. Y CIIOBUS
HaO0JI0ICHNSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOT'€PEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. JudpakunonHas pemeéTka. YciaoBUe HAOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB IpH [aJICHUH MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIUOHHYIO PEIIETKY.

[lonsapuzanus ceera.

TexHuuyeckue ycTpoWcTBa M IpaKTUUYECKOE NPUMEHEHHE: OYKH, Jyma, (oToammapar,
MIPOEKIIMOHHBIN  ammapar, MHKpPOCKOI, TEJEeCKOIl, BOJOKOHHas ONTUKA, IU(pPaKIUOHHAS
pemETKA, TMOISPOHU/I.

Jlemoncmpayuu

[IpsamonuHeliHOE pacnpoCTpaHEHUE, OTPAKEHUE M IpejaomieHue cBeta. ONTUYECKUe
pUOOPBHI.

[TonHoe BHyTpeHHEE oTpakeHue. Mojenb CBeTOBOIA.

HccnenoBanue cBOMCTB H300paykeHMI B JIMH3AX.

Moaenu MUKpPOCKOIIa, TeJIeCKOoa.

Hab6mronenue untepdepeHym cBera.

Habmonenue nudpakuuu cBeta.

HaGnionenue qucnepcun cera.

[TonyueHue criekTpa ¢ MOMOIBIO IPU3MBI.

[TonmyyeHue cekTpa ¢ MOMOIIBIO AU(PPAKITHOHHON PEHIETKH.

Habmronenue nonsipu3anuu cBeTa.

Yuenuueckuu sxcnepumenm, 1a6opamopHvie pabomul

N3mepenue nokasaresns NpeoMIIeHUs CTEKIA.

HccnenoBanue cBOMCTB M300paykeHHI B IMH3AX.

Hab6monenue aucnepcun cBera.

Pasnen 6. OcHOBBI clIeMAJILHON TEOPHUH OTHOCHTEILHOCTH
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['panuuBl MPUMEHMMOCTH KJIACCMYECKOW MeXaHWKH. llocTynaTel cnenualbHOW TEOpUH
OTHOCUTEJILHOCTH: HMHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBE€Ta B BaKyyMe, IPUHLUI
OTHOCUTEIBLHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMEHU U COKPAILEHUE IJTUHBI.

DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPTUEN U UMITYJILCOM PENIATUBUCTCKON YaCTUIBl. DHEPT U MTOKOSL.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®dotonsl. Dopmyna [lnanka cBs3u sHEprun (HOTOHA C €ro YACTOTOM. DHEPTHUS M UMITYIIHC
¢doToHa.

OtkpeiTie u wuccieaoBanue Goroddpdekra. Omnbitel A. . CroneroBa. 3aKoHBI
¢doroaddexra. YpaBHenue DiiHmTeitHa 15 porodddexra. «Kpacnas rpannna» porosddexra.

JlaBnenune cBeta. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE IEUCTBHE CBETA.

TexHuyeckue yCTpOHCTBA M MpPAaKTHUECKOE MpPUMEHEHHE: (OTOIIEeMEHT, (OTOAATUHK,
CoJTHEYHast OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTo3ddeKT Ha yCTaHOBKE ¢ IIMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (GoTOddeEKTa.

Cseroauos.

Conneuynas 6artapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -uactull. [lnanerapHas
Mozenb atoma. [loctynatsl bopa. M3nydyenue u nornomenue GOTOHOB IMpH MEPEXOE aToMa ¢
OJIHOTO YypOBHS 3HEpPrUM Ha JApyroil. Buasl cnektpoB. CHeKTp YpOBHEH 3HEpPruuM aroma
BOJOPO/JIA.

BonnoBbie cBolicTBa yactull. Bosnel ne bpoiinsa. KopnycKynspHO-BOJIHOBOW yallu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3TyUEHUE.

TexHnueckue yCTpPONCTBA M NPAKTHUUECKOE IPUMEHEHHWE: CIEKTPAJIbHBIM aHaIu3
(cexTpockomn), 1a3ep, KBAHTOBBIA KOMIIBIOTEDP.

Jlemoncmpayuu

Mopnens onbiTa Pezepdopna.

Onpenenenye JUIMHBI BOJIHBI JIa3epa.

HabGmronenue muHEeRYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

Habmionenue nHeiiuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXHOCTb  CTPOEHHUA  sApa. OTtkpbiTHE
paanoaktuBHOCTH. OnbITE Pe3epdopaa o onpeneneHuo cocTaBa paJuoakTUBHOTO U3ITyYESHHUS.
CaoiictBa anb(a-, 6eTa-, raMmMa-u3IydeHus. BinsHue paqnoakTUBHOCTH HA KHUBbBIE OPTraHU3MBI.

OtkpeiTHE TpoTOHa W HelTpoHa. Hykiomnas mogmens sapa ['eiizenOepra—liBaHeHKO.
3apsin sanpa. MaccoBoe uucio sjpa. M30Torsl.

Anbda-pacniag. DJIEKTPOHHBIM W MO3UTPOHHBIA OeTa-pacnajn. ['amma-usnydeHue. 3aKoH
PaaroaKTUBHOIO pacnaja.

DHeprus CBA3U HYKIIOHOB B sipe. SAnepHblie cuibl. JlegekT maccol siapa.

Snepusle peakuuu. JleneHue U CUHTES SIED.
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SAnepusiii  peaktop. Tepmosiaepubiii cunTe3. [IpoGiembl W NEPCNEKTHBBI  SAEPHOMN
SHEPreTUKU. JKOJIOIMYECKHUE aCIIEKTHI IIEPHON SHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTob! HaOIIOICHHUS U PErUCTPALIMH 3JIEMEHTapHBIX YaCTHUII.

dyHIaMeHTAIbHBIC B3aUMOICUCTBUSA. EMMHCTBO (pr3nyeckoil KapTUHBI MUpa.

TexHudeckue yCTpOMCTBAa M IPAKTHUYECKOE NPUMEHEHHE: J03UMETpP, Kamepa BuibcoHna,
SIEPHBIN peakTop, aTOMHast 6oMoOa.

Jlemoncmpayuu

Cu€TunK HOHU3HUPYIOIIUX YACTHII.

Yuenuueckuiu sxcnepumenm, 1a6opamopHvie pabomul

HccnenoBanue TpekoB YacTHIl (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH U ACTPOQU3UKHU

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe ¥ MHPOBO33PEHYECKOE  3HAYCHHUE
aACTPOHOMHHU.

Bun 3Bé3gHoro He6a. Co3pe3ausi, spKkue 3BE3/1bl, MIIAHEThI, UX BUANMOE ABH)KECHUE.

ConneuHas cuctema.

Comnnie. ConHewyHas akTUBHOCTh. Mctounuk sHepruum CosiHIIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpaMma «CIEKTpaJbHBIA KJIaCC — CBETUMOCTBbY». 3BE3/bI
[JIaBHOM TOCJIEAOBATENBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
nocieoBarenbHOCTU. BHyTpeHHee cTpoeHue 3BE34. CoBpeMEHHBIE MPEJICTaBICHUA O
MPOUCXOKACHUM U 3BOToLMK COJIHLA U 3BE3T. DTalbl )KU3HU 3BE3.

Mneunsiii [IyTs — Hama [Manaktuka. [Tonoxxenue u nmxenue Connna B ['amaktuke. Turb
ranakTuk. Pagnoranaktuku u kBazapbl. UEpHbIE ABIPHI B S/Ipax rajJakTHK.

Bcenennas. Pacumpenue Bceenennoil. 3akon Xa0O0ma. Pasz6eranue ramaktuk. Teopus
Bonbioro B3psiBa. PenMkTOBOE N3ITyUYEHUE.

MacmrabHast ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnslie npodiaemMbl aCTpPOHOMUH.

Yuenuueckue nabnooenus

HabmioneHus HeBOOPYKEHHBIM IJ1a30M C MCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUN
JUISL OTIPEJICNICHUS TI0JI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IUS
CeBepHoro nomymapus 1 sipkue 3BE3/bl.

Ha6monenus B reneckon Jlynsl, raner, Mieunoro [lyTu.

O06o0maroniee noBTOpeHHE

Ponp ¢u3nku u acTpOHOMHUM B SKOHOMHYECKOW, TEXHOJOTHYECKOH, COIMAIbHOU U
THYECKOW cdepax AeATEIbHOCTH 4YEJOBEKa, POJIb M MECTO (HM3MKHM U aCTPOHOMHH B
COBPEMEHHON Hay4yHOM KapTHHE MHUpPA, POJIb (PU3NUECKOW Teopun B (POPMUPOBAHUHU
NPEICTaBICHUH 0 PU3HMUECKOM KapTUHE MHpa, MECTO (PM3NYECKON KapTUHBI MUpa B 00ILEM pATY
COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX MPEICTABICHUNA O IPUPOJE.

MexnpeamMeTHble CBSI3U

N3yuenne xypca ¢usukm 06azoBoro ypoBHs B 11 Kiacce OCymeCTBISETCS € Y4ETOM
COJIep)KaTEIbHBIX MEKIIPEIMETHBIX CBfA3€H € KypcaMu MaTeMaTUKH, OWOJIOTMH, XUMUH,
reorpauu U TEXHOJIOTHUH.

Meoicnpeomemnvie nousmusi, CBA3aHHbIE C HW3YYEHHUEM METOJOB HAyYHOTO IO3HAHMS:
SIBIICHUE, HAy4yHbId (pakT, rumore3a, Qu3nMyeckas BeIUYMHA, 3aKOH, Teopus, HaOIoJeHUeE,
9KCIIEPUMEHT, MOJIETIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUEe (YHKIMH: CHUHYC,
KOCHUHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPBI M HX
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MPOEKIIMM Ha OCH KOOPJHMHAT, CIIOKEHHE BEKTOPOB, NMPOW3BOJIHBIC 3JIEMEHTAPHBIX (DYHKITHIA,
MPU3HAKU TT0I00US TPEYTOIBHUKOB, ONPEIeICHHE MIIOMAAN TUTIOCKUX GUryp u 00bEMa Ted.

Buonoeus: snextpudeckue SBICHUS B JKUBOW TPHUpPONE, KoieOaTeNbHBIE IBIDKEHUS B
KUBOW TPUPOJIE, ONTHYECKUE SIBICHHUS B XKUBOW MpUPOJE, ACHCTBHE paJvallii HA >KUBHIE
OpTaHU3MBEI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJ, KPHCTaUIMYecKass CTPYKTypa TBEPIBIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTALTHYECKON PEIIETKH, CIIEKTPATBHBIN aHAIH3.

l'eoepaghus: marHuTHBIE TIOMIOCA 3€MJIH, 3AJIEKH MAarHUTHBIX PYyA, POTOCHEMKA 3€MHOM
MOBEPXHOCTH, MPEICKa3aHNE 3eMIICTPSCEHHIA.

Texnonocus: TUHUM DIIEKTpoNepeay, reHepaTop MEPEMEHHOT0 TOKa, HJIEKTPOJIBUTATEb,
WHAYKIUOHHAS T€4b, pajaap, pPaJAHONPUEMHHK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-meus,
NPOEKIIMOHHBIH anmapar, BOJIOKOHHAsI OTITUKA, COJIHEYHast OaTapesl.

IMJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA MMPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

OcBoenune yueOHOro mpeamera «@Pu3mka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIIEYUTHh  JOCTHMKCHHE  CICAYIONUX  JIMYHOCTHBIX,
METAaIpPeIMETHBIX U MMPEIMETHBIX 00Pa30BaTEILHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbHI

JIMYHOCTHBIE PEe3yJIbTAThl OCBOCHHUS yueOHOTO mpeamera «Du3MKa» IODKHBI OTPaKaTh
TOTOBHOCTh U CITOCOOHOCTH OOYYarOIIUXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEU
MO3MIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHCHTAIlMid, TIMO3UTHBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIECTBa,
pacuIpeHre XU3HCHHOTO ONbITA M OIbITA JCITEIBHOCTH B MPOIECCE PeaTn3alui OCHOBHBIX
HaNpaBJICHUN BOCITUTATEIIBHON JESTEIFHOCTH, B TOM YUCIIE B YACTH:

1) rpaxIaHCKOTO0 BOCIIUTAHMS:

Cc(OPMHUPOBAHHOCTh TPAXKAAHCKONH TMO3MIMK  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUHCKOro 00IIeCTBa;

MPUHSITHE TPATUIIUOHHBIX OOIICYSIIOBEYCCKUX TYMAaHHUCTHYCCKHX M JICMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ESATEIFHOCTh B HHTEPECax TIPa)KITaHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYTPABICHUH B 00pa30BaTEIbHON OpraHU3aIlHH;

YMEHHE B3aMMOJICHCTBOBATh C COIHAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIUSIMHU ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHHTapHOH U BOJIOHTEPCKOM e TEILHOCTH,

2) NIaTPUOTHYECKOTO BOCIIMTAHUSI:

c(hOopMUPOBAHHOCTh POCCUICKON TPAKIAHCKON UACHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIICHHWE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHKCHHSM POCCHICKUX
y4€HBIX B 00J1aCTH (DU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, STHYECKOTO MTOBEICHHS;

CIIOCOOHOCTH OIICHUBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCIIE B IEATEILHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOHUMBOTO OYIyIIETO;

4) 3CTeTHYECKOr0 BOCIIMTAHUS :

ACTETUYECKOE OTHOILEHHE K MHPY, BKJIIOYAsi 3CTETUKY HAyYHOT'O TBOPYECTBA, MPHUCYILETrO
(bu3nveckoi HayKe;

5) Tpy1oBOro BoCIUTAHUS:
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WHTEpEeC K pa3IudHbIM cdepaM Tpo(ecCHOHATLHOW JeATSIIBHOCTH, B TOM YHCIIC
CBS3aHHBIM C (U3MKOW W TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiei
npodeccuu U pearn30BbIBATE COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO M CaMO0OOpa30BaHUIO B 00nacTu (PU3UKK Ha
MPOTSHKCHUH BCEH KU3HU;

6) IKOJIOrHYECKOro BOCIIMTAHUA:

c(hOpMUPOBAHHOCTD JKOJIOTHUECKOW KYJBTYPhl, OCO3HAaHHWE TJI00aJBLHOTO XapakKTepa
HKOJIOTUYECKUX MPOOIIeM;

IJTAHUPOBAHUE M OCYILIECTBJICHUE JCHCTBHI B OKpY’KalOUIEHd Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOWYUBOTO Pa3BUTHS YEJIOBEYECTBA;

pacmupeHre OmbITa JICATEIBPHOCTH DKOJIOTMYECKOW HANpaBJIEHHOCTH Ha OCHOBE
MMEIOIUXCS 3HAHUH 110 PU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHUs (HU3NIECKON HAYKH;

OCO3HAaHHE IICHHOCTH HAYYHOH JIEATEIHHOCTH, TOTOBHOCTh B TpOIecCe M3YUCHHs (PU3UKH
OCYIIECTBIISATH MPOCKTHYIO U UCCIIENOBATEIBCKYIO NCSITEIIbHOCTh HHANBUTYAIBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTebHbIE YHHBePCATbHbIE YUeOHbIE TelCcTBUS
Ba3oBble jornyeckue aeicTBus:

CaMOCTOSITENNbHO (OpMyIMpOBaTH U aKTyalU3UPOBATh NPOOJIEMYy, paccMaTpuBaTh €
BCECTOPOHHE;

OTIPEACIIATH 1eNIN AeSITeNbHOCTH, 3a]1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTHKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B paCCMaTPUBAEMBIX (DU3HUSCKUX SIBIICHUSX;

paspabaTbIBaTh IUIAH pEUICHUs TPOOIEMBI C YIETOM aHAIM3a UMEIONINXCA MaTepUAIbHBIX
Y HeMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESATEIBHOCTh, OLICHWBATh COOTBETCTBUE PE3YJIbTATOB ILENSIM,
OIICHUBATh PUCKH ITOCIICICTBUN ACSITSIHLHOCTH;

KOOPJIUHUPOBATh M BBIMOIHATHE PAa0OTy B YCIOBUSX PEAIBHOTO, BHPTYalbHOTO H
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX IPOOIIEM.

Ba3oBble HccienoBaTebCKUE NeHCTBUA .

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHITHSIMH U METOJaMU (U3NIECKOU
HayKH,

BIIAJICTh HAaBBIKAMHU Y4eOHO-UCCIIEOBATENLCKONH M MPOCKTHON AESITENLHOCTH B 00JIACTH
(bU3uKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METOJ/IOB PEIICHHS 3a/1a4
(hU3HUECKOTO COJIEePKaHUS, TPUMEHEHHUIO Pa3IMYHBIX METOI0B TTO3HAHMS;

BJIQJIETh BHJIAMH JCATEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHHUS, €T0 HWHTEPIpETaIuH,
MpeoO0pa3oBaHUI0 W TMPUMEHEHHIO B PA3fMYHBIX YYEOHBIX CHTyalUsX, B TOM YHCJE TNpU
CO3JIJaHWUHU yYEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISBJISITh MPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJIH3UpOBaTh 3aj7ady, BBIIBUTATH
TUTNoTe3y €€ pelIeHHs, HaXOIUTh apryMEHTHl IS JO0Ka3aTeIbCTBa CBOMX YTBEPXKICHHM,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHUS;

aHAJM3UPOBATh TIOJIYYCHHBIE B XOJ€ PEHICHUS 3aJa4d Pe3yJbTaThl, KPUTHUYECKH
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh M (HOPMYJIHUPOBATh COOCTBEHHBIE 3a/Jaud B 0Opa30BaATEIHHOM JESITEIBHOCTH, B
TOM YUCJIC TIPH U3YUCHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CUTYAIIHSIM, OLICHUBATh PUOOPETEHHBIN OTIBIT;
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YMETb MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIACTh )KU3HEAEATETLHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC MTOAXObI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3324, TOMYyCKAIOIINEe aTbTePHATUBHBIC PEIICHUS.

PabGora ¢ undpopmaunmeii:

BIIQJICTh HABBIKAMH TMONydeHUs HHPopManmu GU3NYECKOTO COACPKAHUS U3 MCTOYHHUKOB
pa3HBIX THIOB, CaMOCTOSITEBHO OCYIIECTBIATH IOMCK, AaHalIW3, CHUCTEMATU3aLMI0 U
WHTEPIIPETANNIO HHPOPMAIUH Pa3TUYHbBIX BUIOB U (HOPM MpeICTaBICHUS;

OLICHUBAThH JOCTOBEPHOCTH MH(POPMAIIHH;

WCIOJIb30BaTh CPEACTBA HWH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTUH B
pEelIeHUd KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHM3allMOHHBIX 3a/ady C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeHus], MPaBOBBIX U
3THUYECKHX HOPM, HOPM HUH(OPMALIMOHHOW O€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (DU3UYECKOTO COJACPKAaHUS B pa3IMYHBIX (opMmMaTax ¢ Yy4ETOM
Ha3HaueHus wuHpopMamMu ¥ 1ENeBOM ayAUTOPUM, BBIOMpas ONTUMAJIbHYIO (opmy
MIPEICTABICHUS U BU3YyaJIU3aLllu.

KomMMyHMKaTHBHbIE YHUBEPCAJbHbIE YUeOHbIE HeiCTBUSA:

OCYLIECTBIISATh OOLIEHHE HA ypOKaxX (PU3UKH U BO BHEYPOUHOU J€ATEIbHOCTH;

pacno3HaBaTh MPEANOCHUTKA KOH(MINKTHBIX CUTYallui  CMATYaTh KOH(DIUKTHI,

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHMMATh U UCTIOJH30BATh MPEUMYIIECTBA KOMAHHOW ¥ HHIUBUYalTbHOU PabOTHI;

BBIOMpaTh TEMATUKY U METOAbl COBMECTHBIX ACHCTBHM C Yy4€TOM OOIIMX WUHTEPECOB U
BO3MOKHOCTEHN KaKJI0TO WIECHA KOJUIEKTUBA;

MPUHUMATh LEJIM COBMECTHON JEsTENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTHMKEHHIO: COCTABJATh IUIAH JEWCTBHUM, PaCHpeNesiaTh POJIH C Yy4ETOM
MHEHUH YYaCTHHKOB, 00CYX1aTh pe3yJIbTaThl COBMECTHOI pabOTHI;

OLICHMBATh KaY€CTBO CBOETO BKJIaJa U KaXJIOT0 YYaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

MpejyiaraTb HOBBIC IMPOEKTHI, OICHUBATH HACH C TMO3UIMH HOBWU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOU 3HAUMMOCTH;

OCYILECTBIISATh ITO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PA3JIMYHBIX CHTyalUsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

PeryjasiTuBHbIe YHHMBEpPCAJIbHbIE YUeOHbIE 1eCTBUS
Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JESATEIBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMUH, BBISIBIATH MTPOOJIEMBI, CTABUTH U (JOPMYIMPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEJIBHO COCTABJIAITh IUIAH DPELICHUs PAacYE€THBIX M Ka4eCTBEHHBIX 3aad, IUIaH
BBITIOJTHEHMSI MPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONUXCS PECYpPCoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEINOYTECHHII;

JIaBaTh OLIEHKY HOBBIM CUTYalIUSIM;

pacHmpsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEATNIOUYTEHUN;

JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 32
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO OJPYIUIMH B o00MacTd  (HU3HKH,
MOCTOSIHHO TOBBIMIATH CBOW 00pa30BaTENBHBIN U KYJIBTYPHBINA YPOBCHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTEJJICKT:
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JTaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BJIaIETh HAaBbIKAMU [MO3HABATEIbHON pediekcun Kak OCO3HAHUS COBEPIIAEMbIX JAEHCTBUIA
U MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHUIA;

UCIOJIb30BaTh MPUEMBI peIIEKCUHN AJIs OLECHKH CUTYalluH, BEIOOpa BEPHOTO PELLICHMS;

YMETh OLIECHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI M apTYMEHTHI JPYTUX IIPH aHAIU3€E PE3YJIbTATOB AEATEIbHOCTH;

MIPUHUMATD ce0s1, IOHUMAasi CBOU HEAOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apTYMEHTHI JPYTUX IIPH aHAIU3€E PE3YIbTATOB AEATEIbHOCTH;

MIPU3HABaTh CBOE MIPaBO U NPABO APYTUX HA OIIMOKH.

B nporecce 1oCTHXEHUS TMYHOCTHBIX Pe3yJIbTaTOB OCBOCHMS IPOrpaMMbl IO (hU3UKE AJIs
YPOBHSI CpeIHEro 00Iero oopa3oBaHusi y 00ydYalOMIMXCSl COBEPIIEHCTBYETCS 3MOIMOHATBHBIN
MHTEJUIEKT, MPEANOoJIaralonui chopMUpOBAHHOCTS!

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIBHOE COCTOSIHUE,
BUJIETh HAINIPABJICHUs pa3BUTHUs COOCTBEHHOMN SMOLIMOHAIBHON cepsl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHHS, BKJIIOYAIOIIETO CaMOKOHTpOJIb, yMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTb AaJaNTHPOBATHCS K SMOLMOHAIBHBIM
M3MEHEHUSM U NMPOSBIATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTMIKCHMIO LENH M YCIEXY,
ONTHMU3M, UHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/S U3 CBOUX BO3MOYKHOCTEH;

SMMATUH, BKIIOYAIONMEH CIHOCOOHOCTh MOHMMATh SMOLIMOHAJIBHOE COCTOSHUE IpPYTHUX,
YUUTBIBATh €r0 MPHU OCYIECTBICHUN OOLIEHUS], CTIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh BBICTPAaWBaTh OTHOIIEHUS C JPYTUMHU
JTIOBMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peIiaTh KOH(QIUKTHI.

INPEIMETHBIE PE3YJIbTATHI

K xonuy oOyuenus B 10 kiacce npenMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpaxX poJyib U MecTO (U3UKH B (OPMUPOBAHHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHUpA, B Pa3BUTHUM COBPEMEHHOW TEXHHMKHM U TEXHOJIOTMH, B MPAKTUYECKOU
JeITeTEHOCTH JIFONICH

YUUTHIBATh TPAHMULBl NPUMEHEHUs H3YyYCHHBIX (DU3MUYECKUX MOJENel: MaTepualibHas
TOYKa, MHEpLHaJbHas cucTeMa OTC4éra, aOCOJIIOTHO TBEPIOE TEJIO, MAEAIbHBIM ras, MoJeNIn
CTPOEHHUs I'a30B, KUAKOCTEH M TBEPABIX TEJI, TOUCUHBIM DJIEKTPUYECKUHN 3aps] IIPU PELICHUU
(dbuzmveckux 3aaad;

pacmno3HaBaTh (hU3MYECKHe SBICHUS (MPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJIAPHO-KMHETHYECKOM TEOPHH CTPOCHHUS BEIIECTBA W DJIEKTPOJUHAMUKU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEWHOE [BM)KEHUE, CBOOOJHOE MaJeHUE Tel,
NBIDKEHHUE TI0 OKPY)KHOCTH, HWHEpIMsA, B3auMojeicTBue Tei, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JKUJAKOCTeH W TBEPIBIX Tel, U3MEHEHHE 00bEMa Tell MpU HarpeBaHUH
(oxJaXxI€HUH), TEIUIOBOE paBHOBECHE, UCHIApEHHEe, KOHIECHCALus, MIaBJICHHE, KpUCTAIITN3aIus,
KMIIEHHE, BJIA)KHOCTh BO3]lyXa, HOBBIIICHHE JABJICHUS ra3a IIPU €ro HarpeBaHHWU B 3aKPbITOM
COCyZe, CBA3b MEXKIY IapamMeTpaMu COCTOSHMs ra3a B H30IpOLECCaX, JJIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3aPsJI0B;

OIUCBIBATh MEXAHUUYECKOE JIBUKEHHUE, HCIOJb3ys (U3NYECKHE BEIMUYUHBI: KOOPIMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJIa, UMITYJIbC Tela, KMHETUYecKas
SHEprus, IMOTEHLMalbHAas SHEprus, MexaHudeckas paboTa, MEXaHHWYecKas MOIIHOCTb;, NpHU
ONMCAaHWM TPABWIBHO TPAKTOBaTh (PU3MYECKUH CMBICT HCIOJIB3YEMBIX BEIUYMH, UX
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0003HaYeHUsI U €IMHUIIbI, HAXOJUTh (POPMYJIbI, CBSA3BIBAIOLINE TAHHYIO (PU3NUYECKYIO BEIUUHUHY
C IpyTUMU BEIMYNHAMU;

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHHS, HCIOJIB3YsI
¢u3nyeckre BeJIMYUHBL: JIaBJICHHE Ta3a, TEMIepaTypa, CpeAHsAs KHHETHYecKas HHEprus
Xa0TUYECKOTO JIBHKEHHUS MOJIEKYJ, CPEIHEKBAaIpaTHYHAasi CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TETUIOTHI, BHYTPEHHsISI dHEprus, padora ras3a, KOd(pQUIMEHT MOJEe3HOr0 NEHCTBUS TEIUIOBOTO
JIBUTATEJIsA; IPU OMHUCAHUM NTPABUIIBHO TPAKTOBATH (PU3NYECKHI CMBICI MCIIOJIb3yEMbIX BEIUYMH,
ux O00O3HAUeHUs] W EIUHMIBI, HaXOIUTh (HOPMYJIBI, CBS3BIBAIOLINE JAHHYIO (DU3UYECKYIO
BEJIMYHHY C IPYTUMH BEJINYMHAM;

ONKCBIBATh M3YUYEHHBIC JJICKTPUYECKHE CBOMCTBA BEIECTBA U DJJIEKTPUYECKUE SIBICHHUS
(mpoueccsl), UCHONb3Yys (U3NYECKHE BEJMYMHBL IEKTPUUECKUI 3apsi, 3JIEKTpUYecKoe IMoJe,
HaIpsDKEHHOCTh  IOJIS, TMOTEHLIMAN, PAa3sHOCTh IIOTEHIUAJIOB; IMPH OIMCAaHUU IIPABHWIBHO
TPAaKTOBaTh (PU3UYECKHH CMBICT MCIOJIb3yEMbIX BEIWYMH, UX OOO3HAUeHWs M EeAMHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BETMUNHAMH,

aHaJIU3UpOBaTh (PU3MYECKHE IMPOLECCHl U SBICHUSA, MCIONB3Ys (PU3MUECKUE 3aKOHBI U
NPUHLUIIBL: 3aKOH BceMupHoro taroreHus, I, II u III 3axonsl HprooTOHA, 3aKOH coXpaHEHUs
MEXaHUYECKON PHEPIHH, 3aKOH COXPAaHEHUS MMITYJIbCa, IPUHLIMI CYNIEPIO3ULMH CUJI, TPUHLIAIL
PaBHOIIPaBUs MHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETHUYECKOW SHEPIMH TEIUIOBOIO JBUKCHMS
MOJIEKYJ ¢ aOCOJIFOTHOM TeMIepaTypoi, NEpBbIA 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUs
JIEKTPUUYECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA, €ro MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHLIUIIBI ICHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3nuyaTh yCcIoBHS UX O€30MIaCHOTO MCIIOIB30BAHUS B TIOBCEAHEBHOM KU3HM,

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIICOBAHUIO (PU3MUECKUX SBICHUH M TPOLIECCOB C
WCIIOJIb30BAHUEM  NPSIMBIX W  KOCBEHHBIX H3MEpEHuHM, TMpu 3TOM  (POpPMYIUPOBATH
npobiemy/3ajayy M TUOOTE3y Y4eOHOro  SKCIEpUMEHTa, CcoOUpaTh YCTaHOBKY U3
MIPEJI0KEHHOT0 000PYI0BaHMS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBL;

OCYILECTBIIATh MpPSIMBIE W KOCBEHHBbIE H3MEpPEeHUs (U3MUECKUX BEIWYHMH, INPH HTOM
BBIOMpATh ONTUMANbHBI CHOCOO HM3MEpEeHUsT U MCHOJIb30BaTh HM3BECTHbIE METOJIbl OLEHKU
MIOIPEIIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMM BEIMYMHAMHM C HCIOJIBb30BaHUEM
OpSMBIX HW3MEPEHUH, IMPH OSTOM KOHCTPYHPOBAaTh YCTaHOBKY, (HKCHpPOBATh pPE3YJbTAThl
IIOJIyYEHHOH 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHJE TaOIMIl U IpaUKOB, J1€1aTh BbIBOABI
10 pe3yJIbTaTaM UCCIICJOBaHUS;

cobmogaTh IpaBuiaa 0€30MacHOro TpyJAa NpU IMPOBEJCHUM HCCIENOBaHUI B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MUCCIEAOBATEIbCKOM UM  TMPOEKTHOW JEATeNIbHOCTH ¢
UCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOHCTB U JJa0OPaTOPHOro 000py10BaHHUS;

pemaTh pacuéTHBIE 3aJayd C SBHO 3aJaHHON (PHU3MUECKOM MOJIENbl0, HUCIONb3Ys
¢u3nyeckue 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4M BBIOMPATh (PU3NYECKYIO
MOJIeNb, BBIACNIATH (U3NYECKHE BEIMYUHBI M (OPMYINbI, HEOOXOAMMBbIE [UIA €€ pEelIeHHS,
IIPOBOJIUTH PACUETHI U OLIEHUBATh PEAIHOCTD IOJIyY€HHOI'0 3HAaYE€HUs (PM3UUECKOM BEIUYHHBI,

pelmaTh KayeCTBEHHbBIC 3a/1aud: BBICTPAMBATh JIOTUYECKH HENPOTHUBOPEUUBYIO ILIENIOUYKY
paccyKJIeHHI ¢ Oopoii Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMS;

UCIOJB30BAaTh IPH pPEUIeHHHM Y4YeOHBIX 3aJad COBPEMEHHBbIE HH(OpMAIMOHHBIE
TEXHOJIOTUM [yl TOUCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETALMN U TPEACTaBICHUS y4eOHOH U
HAYYHO-TIONYJISIPHOM WH(OpPMALWKU, TOMYyYEHHOH W3 pPa3NWYHBIX HCTOYHUKOB, KPHUTUYECKH
aHaJIU3UPOBATh MOJyyaeMylo HHPOPMaLHUIO;
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MPHUBOJIUTH TPUMEPHI BKJIAJla POCCUHCKUX M 3apyO€KHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHUE MTPOLIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHUl;

WCTIOJh30BAaTh TEOPETHUECKUE 3HAHWSA TIO (HU3UKE B TIOBCEIHEBHOW JKU3HH JIJIS
obecrieueHHs 6€30MaCHOCTH MPU OOPAIEHNUH C TPUOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHUS 310pPOBbs U COOIIOACHHS HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIoIEeH cpee;

paboTath B IpyIIie ¢ BHITOJHEHUEM PA3UYHBIX COIUATBHBIX POJICH, IUIAaHUPOBATh paboTy
TPyNIbl, palUoOHAIbHO pacHpelessiTh OOS3aHHOCTH U IJIAaHUPOBATh JAESATENBHOCTH B
HECTaHJAPTHBIX CUTYyalMsiX, aJeKBaTHO OLEHMBATH BKJIAJ KaXXIOTO W3 YYaCTHUKOB TPYIIHI B
pelIeHne paccMaTpuBaeMoOi PoOIeMBbI.

K xonny oOyuenus B 11 kjacce npeiaMeTHble pe3ysbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
OoTpakaTb C(HOPMHUPOBAHHOCTD Y OOYJAFOIITNXCSI YMECHHM:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poJib U MeCTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
HAy4YHOM KapTUHBI MHUpA, B Pa3BUTHU COBPEMEHHOW TEXHUKH U TEXHOJIOTWi, B MPAKTUYECKOM
JeSITETLHOCTH JIF0/IeH, IEJIOCTHOCTh U €IMHCTBO (PM3HUECKOM KapTHHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJeNeld: TOYEeUHBIN
ANIEKTPUUECKUI 3apsid, Jyd CBeTa, TOYCYHBIH HCTOYHUK CBETa, SAepHAs MOJAEIb aTroma,
HYKJIOHHAsl MOJIeJIb aTOMHOTO fA/Ipa MPH pelIeHnH HU3HNUECKUX 3a7a4;

pacro3HaBaTh (GU3MUECKUE SBIEHUs (MPOLECChl) M OOBSICHATH WX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOM (DM3MKH: IJIEKTpUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XAMHAYECKOE, MarHWTHOE JCHWCTBUS TOKA, B3aMMOJCHCTBHE MAarHWUTOB, JJIEKTPOMArHUTHAS
WHAYKIMS, ACHCTBME MArHUTHOTO TMOJII Ha MPOBOJHUK C TOKOM U JIBIDKYILIUICS 3aps,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEIHOE paCIPOCTPAHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHus, audpakuus U MOMSIpU3aLUS  CBETa, TUCIEPCHS CBETa,
dotoanekrprdeckuit 3pdexT (hororddekr), cBeToBOE AaBJICHNE, BOSHUKHOBCHHE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UICKYCCTBEHHAsl PaJUOAKTUBHOCTD;

OIMCHIBATh M3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
JIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPeNl) U 3JIEKTPOMArHUTHBIC SBJICHUS (TIPOLIECCHI),
UCTONB3ysd (U3NYECKHE BEIWYMHBI: JIIEKTPHUECKU 3apsija, CHia TOKa, JJIEKTPHUYECKOE
HanpsHKeHUE, JIEKTPUIECKOe COPOTUBIICHNE, PAa3HOCTh MOTEHIIMAJIOB, JIEKTPOABIKYIIAs CUa,
paboTa TOKa, MHIYKIHMS MarHUTHOTO TOis, cuia Amrepa, cuna JlopeHna, WHIYKTHBHOCTD
KAaTyIIKH, SHEPTUsl DJIEKTPUYECKOTO0 W MArHUTHOTO TOJIeH, MEpUOA M YacToTa KojeOaHui B
Koje0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MPOLECCe FapMOHUYECKHUX 3JEKTPOMArHUTHBIX
kojeOaHui, (OKyCHOE pPACCTOSIHME W ONTHYECKas CHIa JIMH3BI, NMPU OMUCAHUU MPABUIBHO
TPAKTOBAaTh (PU3MYECKHM CMBICI HCIIOJIB3YEMbIX BEJIWYMH, WX OOO3HAUEHHMS M EIUHUIBL,
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUYUHY C IPYTHUMH BETUYHHAMU;

ONKCHIBATh H3YYEHHbIE KBAaHTOBBIC SIBJICHHMS W MPOLECCHI, HCIOJB3Yys (U3NUecKue
BEIIMYMHBI: CKOPOCTH AJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPTUs U
UMITyJIbC (OTOHA, MEpUOJ MOJypachaaa, IHEPrust CBSI3M ATOMHBIX SAEp, IpPU OMHCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUECKUH CMBICT HCIOJIB3YEMBIX BEIMYMH, UX OOO3HAUYECHUS U
€MHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMUYMHY C JIPYTUMHU
BEITMYMHAMU, BRIYUCIISATH 3HAUCHUE (PU3NUICCKON BEITNIHHBI;

aHAIM3UPOBATh (PU3MYECKUE TMPOILECCHl U SABIICHUS, HCHOJIB3YS (U3NYECKUE 3aKOHBI U
OpuHIUNBL:  3akoH OMa, 3aKOHBI IIOCJIEIOBATENBHOTO M MapajuIeIbHOTO  COCIUHEHHS
MPOBOAHUKOB, 3akoH Jlxoyns—JIeHna, 3akOH 3JEKTPOMAarHUTHOM HMHAYKUWH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPaHEHHUs CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJOMIICHHUS
cBeTa, ypaBHeHHe OWHIITeHHa s ¢doTtodddekra, 3aKOH COXpaHEHUsS DSHEPruu, 3aKOH
COXpaHEHHsS HWMIYJbCa, 3aKOH COXPAaHEHHs JJIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUs
MaccoBOT0 YHCHa, MOCTylaThl bopa, 3aKOH paJMOaKTUBHOTO pacmaja, MpH 3TOM pPa3inyaTh
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CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKEHHE W YCIOBUS (TPaHHUIBI,
00JIaCTH) MPUMEHUMOCTH;

OIpEICSITh HAMpPaBJICHUE BEKTOpAa MHAYKIMM MArHUTHOTO TIOJIS MPOBOJHHKA C TOKOM,
cuiibl Amniepa u cuitbl JIopeHiia;

CTPOHTH M OTHCHIBATH N300paKEHHE, CO3/IaBAEMOE TUTIOCKHM 3€PKaJIOM, TOHKOH JTMH30;

BBITIOJHATh AKCIEPHUMEHTBI TI0 HCCIICAOBAHUIO (PU3MYECKUX SIBICHUH M TPOLECCOB C
WCTIOJB30BAHUEM TIPSIMBIX M  KOCBEHHBIX HW3MEPEHHH: TpH 3ITOM  (HopMyITHpoBaTh
npobiemy/3aady M TUIOTE3y Y4eOHOro OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY W3
MPEI0KEHHOTO 000PY/IOBaHUS, IPOBOIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI;

OCYILECTBIIATh MPSIMbIE W KOCBEHHBIC H3MEPCHHS (U3UUCCKUX BEIUYHMH, MPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO WM3MEPEHHsT W HCIIOIB30BaTh W3BECTHBIE METOJBI OIICHKU
NOTPELIHOCTEN U3MEPEHU;

HCCIIEZIOBATh 3aBUCHMOCTH (DU3MYCCKHUX BEIIMYHH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUI:
IPA 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJbTaThl MOJTYYECHHOH 3aBUCHMOCTH
(GU3NYECKNX BEIUYMH B BHIC TaONWIl W TpapuKoB, JAejaTh BBIBOJABI IO pe3yJbTaTaM
YICCIICIOBAHMS;

coOmoaTh TMpaBuia OE30MacHOTO TpyAa TPU TMPOBEICHHH HUCCICAOBAHHA B paMKax
y4eOHOr0 IKCHEPHMEHTa, Y4eOHO-UCCICIOBATEIBCKOM W MPOCKTHOW  JIESTENBHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOMCTB U TAOOPATOPHOTO 000PY/IOBAHUS;

pemiath pacu€THbIC 3aJa4d C SBHO 3aJaHHON (DU3MYECKOW MOJENbIO, HCIONB3Ys
¢u3nYecKre 3aKOHbI U MPHUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3a/1a4d BHIOUPATh (PU3HUYECKYIO
MOJIeJTb, BBIACNATh (PU3MYECKUE BEIMYMHBI U (OPMYJIBI, HEOOXOIUMBIC Ui €€ pelIeHHs,
TIPOBOJIUTH PACUYETHI U OLICHUBATh PEATLHOCTH IMOJIyUYEHHOTO 3HAYCHUST (PHU3UUCCKON BEIIMYHHBI,

pemaTth KauyeCTBEHHbIC 3aJa4H: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUYHMBYIO IEHOYKY
paccyXIeHHi ¢ OTIOPO Ha M3YYECHHbBIC 3aKOHbI, 3aKOHOMEPHOCTH M (PU3NUECKHE SBICHHS;

UCIIOJIb30BaTh MPU  PEHICHUH YYeOHBIX 3aJad COBPEMEHHbIC HH()OpMAIMOHHBIC
TEXHOJIOTUHM JUIS TIOUCKA, CTPYKTYPHUPOBAHHMS, WHTEPIPETALMM W TIPEACTABICHUS Y4eOHOU |
HAYYHO-TIOMYJISIPHON MH(OpMAIMK, MOJYYCHHOH W3 Pa3jIMYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJTyYaeMyI0 HHPOPMAILIUIO;

OOBSICHATH TPUHIIMITBI ICHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3aHyaTh
YCJIOBUS UX O€30MIaCHOTO MCIIOIb30BAaHHS B IIOBCETHEBHOW JKU3HH;

MPHUBOJIUTH MPUMEPHI BKJIAJla POCCUHUCKUX U 3apyOekHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

WCIOJBb30BAaTh TEOPETHUECKUE 3HAHWSA TI0 (HU3UKE B TIIOBCEIHEBHOW JKU3HH JIIS
obecrieueHust 6€30IaCHOCTH PU OOPAICHUH C TPHOOPaMU M TEXHHYECKUMU YCTPOUCTBAMHU, IS
COXpaHEHHS 3I0POBbS U COOITIOJICHHSI HOPM KOJIOTUIECKOTO ITOBEICHUS B OKPYKAOIICH Cpe/ie;

paboTaTh B IPyIIIE C BHIIOJHCHUEM Pa3IUYHBIX COIUABLHBIX POJICH, IUIAHUPOBATh Pa0bOTy
TPYIIbI, PAaIMOHAIBFHO paclpeneiiaTh OOsS3aHHOCTH W IUIAHUPOBATh  JIEATEIBHOCTh B
HECTAaH/IAPTHBIX CHTYAIMsIX, aJCKBATHO OIICHUBATH BKJIAJ KaXIOTO M3 YYACTHUKOB TPYIIHI B
peleHre paccMaTpuBaeMon IPOOIIeMEI.

TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos 35 Moayanb padoueii
JIEKTPOHHbIE
HaunmenoBanue Kontp - (d Em,le) IIporpaMmmbl BoCIUTAHUS
pa3aeoB M TeM Bce o0OJbHBI paKTH P "IIK0ABHBIA YPOK
yecKkue oOpa3oBarteib
NPOrpamMMmbl ro e
padoTsbI HBIE pecypchl

pador
bl
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Paznea 1. PUBUKA U METO/JbI HAYYHOI'O ITIO3HAHUA

®duzuka u
METOIbI
1.1 A 2
HAyYHOTO
MO3HAHUS
Wroro no pazneny 2

Pa3zgen 2. MEXAHUKA

2.1 Kunemartuka 5
2.2 JluHamuka 7
3aKOHBI
2.3 COXpaHEHHUS B 6
MEXAHUKE
Uroro no pazgeny 18
Pa3nea 3. MOJIEKYJISIPHASI ®DU3UKA U
TEPMO/IUHAMHUKA
OCHOBBEI
31 MOJIGKy.HSIpHO: 9
KUHETHYECKON
Teopuu
32 OCHOBBI

tepmoauHamuku 10

ArperarHsle
COCTOSIHHUS

3.3 BEIIIECTBA. 5
®da3oBrIe
MepEeXObl

Hroro no paszneny o4

Paznea 4. JIEKTPOJAUNHAMUKA

DIIEKTPOCTATUK

4.1 N 10

1

https://m.edsoo
JU/U9ATWIK
5E

https://m.edsoo
.ru/BOC4C7J3
K

https://m.edsoo
.ru/O8D5S0P6
0

h_ttps://m.edsoo
.Tu/N7L605U0
R

https://m.edsoo
.ru/N50708C1
J

https://m.edsoo
ru/Y3X3B8H1
R

https://m.edsoo
.ru/H5YO0Y6UO
N

https://m.edsoo
Tu/L6V2T3W4
D

JleHb 3HAHMA.

Bcepoccuiickuil OTKpBITBIM YPOK
«OBX» (ypok moAroToBKH
JIeTeH K JEUCTBUSAM B YCIIOBUSIX
pasznuunoro poaa YC).

Henb 'ocynapcTBenHoro ¢iara
u rep6a Pecniyonuku Kpbim.
Bceepoccuniickuit ypok
0€30MacHOCTH 00yYaroIuxcs B
cetu MuTepuer

Bceepoccuniickuit «Ypok
Hudpoi».

IIIkOJIBHBIE TYPBI
Bcepoccuiickoil oiuMmnuaibl
IIKOJIbHUKOB.

Bcepoccuniickuit ypok
«IKOJIoTHs U
AHEPTOCOEPEIKECHHE.
MexyHapoaHbIi A1€Hb
NaMSATHUKOB U HCTOPUYECKUX
MECT.

Bceepoccniickuii OTKPBITHIN
ypok «OBX» B Jlenb
MIO’KAPHOM OXPaHBI.

Enunblit ypok 6e3omnacHocTr
KHU3HECATEIBHOCTH.

MexnyHapOaHbIN JEHb
O00pbOBI 32 TpaBa UHBAIUIOB.
Jenb [ToOeapl COBETCKOTO
Hapoja B Benukoit
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AIIEKTPUYECKHI
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OBILIEE
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.ru/POC605E6
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JIeKTPOHHbIE
(uudposrbie)
oOpa3oBaTeJib
HbIe pecypchl
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Tu/L8V7X2H6
F

https://m.edsoo
.ru/POC100X1
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https://m.edsoo
.ru/O8F2M8K
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OrteuecTBeHHOI BoHe 1941-
1945 ronos.

MexnyHapOHBbIN 1€Hb CEMBH.
JleHb maMsITH KepTB
nenoprauuu u3 Kpsima

Moayanb padoueii
IIporpammsl BOCIUTAHUSA
"IlIkonAbHBIN YPOK

Jens 3Hanuii. Beepoccuiickuit
OTKPBITHIN ypok «OBX» (ypox
MOJATOTOBKH JIETEN K JIEUCTBUAM
B YCJIOBHSIX Pa3IMYHOTO PoJa
4CO).

Henb 'ocynapcTBenHoro ¢iara

u rep6a Pecniyonuku Kpbim.
Bceepoccuiickuii ypok
0e30MacHOCTH 00yYaroIIuXCs B
cetu HTEpHET

Bceepoccuiickuii «Ypok

Hudpso».

[[IxonbHBIE TYpBI
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HBIC BOJIHBbI

https://m.edsoo
.TU/R5L9SON5S
W

2.3 Onruka 10 3

Hroro no pazueny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUH
OTHOCHUTEJBHOCTH

OCHOBBI
cHenuaIbHON https://m.edsoo
3.1 TECOPHUH 4 1 Tu/Q3T7Z8R1
OTHOCHUTEIBHOC R
™
Hroro no pasneny 4

Pasznen 4. KBAHTOBASA ®U3UKA

DIIEMEHTHI https://m.edsoo
4.1 KBAaHTOBOMU 6 .ru/P4G8Vv5U4
OIITHKHU Z
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4.2 ThocHHe 4 ru/X1G1M9Q
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Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

DJIeMEHTBI https://m.edsoo
5.1 aCTPOHOMHUU U 7 1 Tu/W2W3W?2
aCTpOPU3NKH Y5C
HWroro 1o pasaeny 7

Paznen 6. OBOBIIAIOUIEE IIOBTOPEHUE
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g1 ~ Oocomaomee TW/GAVTAGTA
HIOBTOPEHUE !
Uroro mo pasaeny 4
PesepBHOE BpeMst 3 https://m.edsoo

TU/AlY1X0T3

Bceepoccuiickoi onummuabl
HIKOJIEHUKOB.

Bceepoccuiickuil OTKPBITBIN
ypok «OBX» B Jlenp
MIO’KapHON OXPAaHBI.

Enunblit ypok 0e3onacHocTH
KHU3HEIEATEIBHOCTH.

[IIkoJIBHBIE TYPBI
Bceepoccuiickoi onumiyabl
MIKOJbHUKOB.

Bceepoccuiickuii ypok
«JKoJorus u
3HEprocOepekeHue).

MexnyHapOoHbIN JE€Hb
MAMSATHUKOB U UCTOPUYECKUX
MECT.

MexayHapoaHblid 1E€Hb
60pbOBI 32 MpaBa MHBAIU/IOB.

Benukoit OteuecTBeHHON
BoiiHe 1941-1945 ronos.
MexnyHapOoIHbIN JE€Hb CEMBH.
JleHb maMsITH KepTB
nenoprauuu u3 Kpsima
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OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME
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o

68 4 7

MPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
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10 KJIACC

Kox npoBepsiemoro
pe3yJabTara

10.1

10.2

10.3

10.4

10.5

10.6

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOIM
o0pa3oBaTeIbHOM MPOrPaMMBbI Cpe/IHero 0011ero odpa3zoBaHus

JleMoHCTpHpOBaTh Ha IpUMEpax poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW Hay4YHO! KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOU ESITETbHOCTH JIFOIEH

Y4uThIBaTh TpaHUIBl MPUMEHEHHs HW3YyYEHHBIX (HU3UUYECKUX MOJeINeH:
MaTepHaibHas TOYKa, MHEepLUadbHas cucTeMa OoTcuéTa, abCOJIOTHO TBEPAOE
TE€JI0, UACAIBHBIN I'a3; MOJEIN CTPOCHHUS Ia30B, XKUAKOCTEW U TBEPIABIX TEIl,
TOYEYHBIN AJIEKTPUUECKUI 3apsl — P perieHnH GU3NUECKHX 3a1a4

Pacno3naBaTh (pu3znueckue sBICHUs (MPOLECChl) U 0OBACHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKHM, MOJEKYJSIPHO-KUHETUYECKOM TEOpPUM CTPOCHMS
BEIECTBA U DJIEKTPOAMHAMHUKHM: PABHOMEPHOE M PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JIBM)KEHHME, CBOOOJHOE TMaJeHUE TeJ, JBWKEHUE 10
OKpPY’XHOCTH, HMHEpLus, B3aumojeWcTue ten; AuPPys3us, OpoyHOBCKoOe
NBUKEHUE, CTPOCHUE >KUJIKOCTEH U TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tel
Opy HarpeBaHuM (OXJIAXJAEHHUH), TEIUIOBOE paBHOBECHE, MHCIAPEHHE,
KOHJICHCAllWs, IIJIABJICHUE, KPUCTAJUIM3allHsl, KUIIEHUE, BIA)KHOCTh BO3/yXa,
IIOBBILICHUE JABICHUS I'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSA3b
MEKIy MapaMeTpaMU COCTOSIHHS I'a3a B M30IPOLECCax; MIEKTPU3aLus Tell,
B3aMMOJICHCTBUE 3aps0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHUE, MCIONb3Ys (PU3MUECKUE BEIMYUHBIL:
KOOpJMHAaTa, IyTh, IEPEMELIEHHE, CKOPOCTh, YCKOPEHUE, Macca Tela, cuia,
UMITyJIbC ~ Tela, KUHETHYeCKas DJHEprus, IOTCHLUUAIbHAs  DHEPIHUs,
MeXaHu4eckas paboTa, MeXaHW4ecKasi MOITHOCTh; IPU OMHMCAHUU NPABUIBHO
TPAKTOBaTh (PU3UYECKUN CMBICI UCIOJIb3YEMBIX BEJIIMYHMH, UX 0003HAYEHUS U
CIMHUILIBI, HAXOAWUTh (OPMYJIBI, CBA3BIBAIOUIME JIaHHYIO (PU3UUECKYIO
BEJIMYHHY C JPYTMMH BEINYMHAMHU

OnuceiBaTh HM3yYeHHBIE TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHMUS,
UCTIONB3Ys (PU3MYECKHe BEIMYMHBI: AaBJICHHE ra3a, TEMIepaTypa, CPeaHss
KMHETHYECKast SHEprus Xa0TUYECKOTO TBUKECHHS MOJIEKY,
CpPEOHEKBAagpaTUYHAs  CKOPOCTH  MOJIEKYJ,  KOJHYECTBO  TETUIOTHI,
BHYTpPEHHsIs »Heprus, pabora rasza, kodpuuHMEeHT MOJEe3HOro IEHCTBHUS
TEIUIOBOTO JABHUTraTENsl; PU ONMCAHWU NPABWIBHO TPAKTOBATh (hU3NYECKHUN
CMBICT UCTOJB3YEMBIX BEIMYMH, UX OOO3HAUEHUS W €JUHUIIBI, HAXOAHTbH
(bopMyIBl, CBS3BIBAIOIINE MAHHYIO (U3WYECKYI0 BEIUYMHY C APYTUMH
BEJIMYMHAM

OnuceIBaTh HN3YYCHHBIC SJICKTPHYCCKUC CBOMCTBA BE€IICCTBa u
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ANEKTPUICCKUE SIBJIICHUS (IPOIECCHI), WCIONB3Yysl (DU3UYECKHE BEITHMYUHBI:
ANEKTPUYECKUN  3apsill, DSIEKTPUYECKOe TMOoje, HampsHKEHHOCTh MO,
MOTEHIMA, PA3HOCTh MOTEHIIUANIOB; TPU OMKMCAHUM MPABUIBHO TPAKTOBATH
(U3MYECKUN CMBICI MCIIONIb3YEeMbIX BEJIMYHMH, UX 0003HAYCHUS U €AMHHUIIB;
yKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE IAaHHYIO (U3HYECKYI0 BEJIMYMHY C
JPYTUMU BETMYMHAMU

aHAJTM3UPOBATh (PU3UYECKHE TPOLECCHl U SBICHUS, HCTIONB3YS (pu3nueckue
3aKOHBl U NPUHLMUIIBL: 3aKOH BcemMupHoro tsaroreHus, I, II u III 3akoHsI
HproToHa, 3aKOH COXpaHEHUs MEXAaHWYECKOW SHEPrvU, 3aKOH COXPAHEHHS
WMIIyJIbCA, MPUHUMUII  CYINEpPHO3UUMHA  CWJI, NPUHLUUIN  PaBHONPABUSI
WHEPLHAIBHBIX CHUCTEM OTCUYETA; MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHUIO
CTPOEHUsI BELIECTBA, TIa30BbI€ 3aKOHbI, CBS3b CPEIHEN KHUHETUYECKOU
SHEPTHH TEIJIOBOTO JIBM)KCHHSI MOJIEKYJ C aOCOJIFOTHOM TeMIlepaTypoi,
MEPBBIA 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPAHEHHUsI dJIEKTPUUECKOro 3apsja,
3akoH KynoHa; mpu 3TOM pa3nuyath CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €TO
MaTEeMaTUYeCKOEe BBIPAKCHHE U YCIOBHS (TPAHHULIBI, 00JIACTH) MIPUMEHHUMOCTH

OOBSACHATH OCHOBHBIE TPUHIMIBI JEHCTBUS MallUH, NpUOOPOB U
TEXHUYECKMX  YCTPOMCTB;  pa3iMyaTh  ycIOBHA  HMX  0€30MacHOro
HCIIOJIb30BAaHUs B TOBCETHEBHOM JKU3HU

BBIONHATE JKCHEPUMEHTHI MO HCCIAEAOBAaHUIO (DU3MYECKHX SBICHUN U
MIPOLIECCOB C MCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUM; IPU ITOM
¢dbopmynrpoBate npobiaeMy (3ahady) M TUNOTE3y Y4eOHOro SKCIEPUMEHTA,
coOupaTh yCTaHOBKY U3 MPEAJIOKEHHOT0 000PYAOBaHUS, IPOBOIUTH OMBIT U
(GhopMyIHpPOBATh BHIBOIBI

Ocy1ecTBISITh NpsSMble U KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BETUYUH; IIPU
TOM BbIOMpaTh ONTHUMAJIbHBIA CIOCOO HW3MEPEHHs M HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKU NIOTPEUTHOCTEN U3MEPEHUIN

HccnenoBaTh  3aBUCHUMOCTH  MEXAY  (DU3UYECKUMH  BETUYMHAMU  C
WCIIOJIb30BAHUEM MPSAMBIX HW3MEPEHHWHA;, TIPU OTOM KOHCTPYHPOBATH
YCTaHOBKY,  (HUKCHUpOBaTh  pe3yjbTaThl  MOJYYCHHOH  3aBUCHUMOCTHU
(GUBUYECKUX BEIMYMH B BHJE TaOIUI] W TrpaduKOB, J1eJaTh BHIBOJABI IO
pe3ybTaTaM UCCIICOBAHHUS

CobmronaTh mpaBmiia 0€30MacHOTO TpyJa MpU MPOBEICHUN UCCIICTOBAHUN B
pamMKax y4yeOHOro SKCIepUMEHTa, yueOHO-UCCIeI0BATEIbCKONW U MPOEKTHOMN
JESTEIBHOCTH C  WCIIOJNIb30BAHHEM  HM3MEPHUTEIBHBIX  YCTPOWUCTB U
1abopaToOpHOTro 000PYA0BaAHUS

Pemate pacu€TtHple 3amaun ¢ SBHO 3aJaHHOW (PU3WYECKOW MOJEIbIO,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBI W MPUHIUIBI; HA OCHOBE aHaIN3a YCIOBUS
3aaa4yu BI)I6I/IpaTI) (1)I/ISI/I‘I€CKYIO MOACIIb, BBIACIIATH (bHSI/I‘—ICCKI/IG BCJIIMYUHEBI U
(dhopMyIIbl, HEOOXOAUMBIE AJIs €€ PeIICHHUs], TPOBOJAUTH PACUEThI U OLEHUBATh
peaTbHOCTh MOTYYECHHOTO 3HAYCHHS (PU3MUECKON BETMUNHBI

Pematp kauecTBEHHBIE 3a7ja4l: BHICTPAUBATh JJOTMYECKH HENPOTUBOPEUNBYIO
LIENIOYKY PacCy’KACHHUI C OMOpPON Ha U3yUeHHbIE 3aKOHBI, 3AKOHOMEPHOCTHU U
¢busnyeckue SBICHUSA

Hcnonp3oBaTh  mpu  pelleHHHd  y4yeOHBIX  33/Jad  COBpPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJOTMM  JUId  IIOUCKA,  CTPYKTypUpPOBaHMA,
UHTEpIpEeTallMl M  TPEJCTaBICHUS Y4YEOHOM W  HAy4HO-TIOIYJIPHOM
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10.17

10.18

11 KUIIACC

Konx nposepsiemoro
pe3yJbTarTa
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11.2
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114
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nH(pOpMallMY, TMOJIYYEHHOM M3 PA3JIUYHBIX HMCTOYHHUKOB, KPUTUYECKU
aHaJIM3UPOBaTh MOJyYaeMylo HHPOpMaLIUIO

[IpuBoauTH IpUMeEpPHI BKJIa/a POCCUUCKUX U 3apyOekHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHUE MPOIIECCOB OKPYIKAIOIIET0 MUPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTMI

Hcnons30BaTh TEOPETUYECKUE 3HAHUS MO (DU3MKE B IOBCEIHEBHOW >KU3HU
s obecriedeHus 0O€30MACHOCTH TpH  OOpalieHWu ¢ mpudopamMu U
TEXHUYECKHUMHU YCTPOWCTBAMH, IJISI COXPAaHEHHsS 3I0POBbS U COOJIIOJICHHS
HOPM 3KOJIOTHYECKOT0 MOBEIEHHS B OKPYKaIOIIEeH cpejie

PaGoTtaTe B Tpymnme c BBHINOJHEHUEM pPA3JIHYHBIX COLMAIBHBIX POJEH,
MJIAHUPOBAThH PabOTy T'PYIIBI, PAIIMOHATIEHO paCTpeesaTh 00s13aHHOCTU U
[JJAHUPOBATh JAESATEIbHOCTh B HECTAHJAPTHBIX CUTyalMsIX, AaJEKBATHO
OLEHUBATh BKJAJ KaXJAOTO M3 YYAaCTHMKOB TPYNIBI B PEIICHUE
paccMaTpuBaeMoi poOIeMbl

IIpoBepsiemble npeMeTHBIE Pe3yabTaThl 0CBOEHHSI OCHOBHOM
00pa3oBaTeILHON MPOrpaMMBbl CpeIHero 001ero o0pazoBaHus

JIeMOHCTPHPOBAaTh HAa MPUMEPAX POJIb U MECTO (U3MKH B (OPMHPOBAHUHU
COBPEMEHHOM Hay4yHOW KapTHHbBI MUpa, B Pa3BUTUU COBPEMEHHOMN TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON JEATEIBHOCTU JIIOJEH, LEJIOCTHOCTh U
€IMHCTBO (PM3NYECKON KapTUHBI MUpa

Y4uThIBaTh TPAaHUIBl MPUMEHEHHS W3YyYEHHBIX (U3UYECKUX MOJEINEH:
TOYEYHBI DJJIEKTPUYECKUM 3apsAl, sAepHas MOJAEIb aToMa, HYyKIOHHas
MO/I€JIb aTOMHOTO si/Ipa MpHU PEeIICHUH (PU3UUECKUX 3a]1ad

Pacnio3naBate (pusmdeckue sBieHHs (MPOIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB  OJEKTPOAMHAMHUKMA W  KBAaHTOBOM  (DM3HWKHU:  DJIEKTpUYECKas
MPOBOJIUMOCTh, TEIIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBUS
TOKa, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMATHUTHAS WHAYKIUS, NCHCTBHE
MarHWTHOTO TIOJSl HAa TPOBOJHUK C TOKOM U JIBIXKYIIMHACS 3apsi,
AIEKTPOMATrHUTHBIC KOJICOAHUS U BOJHBI, MPSIMOJIMHEHHOE PAaCIPOCTPAHCHUE
CBETa, OTpa)XCHUE, MpeJoMJICHHE, WHTepdepeHus, audpakuus u
MOJIIpU3alldsl  CBETa, MJUCTIEepPCUsi CBeTa, (OTOAICKTPUUIECCKUN dPdeKT
(dboToadekr), cBeTOBOE NaBlieHHE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa
aToMa BOJIOPOJIa, €CTECTBEHHAS M HCKYCCTBEHHAS PaIHOAKTHBHOCTh

OnuceiBaTh M3y4YECHHbIE CBOWCTBA BEIIECTBA (IIEKTPUYECKUE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUYECKYIO IMPOBOJUMOCTb  pa3IUYHBIX Cpel) U
ANEKTPOMArHUTHBIE  SIBIEHUS  (NIPOLIECCHI),  HUCIONB3YyAd  (U3HUYECKUE
BEJIMYMHBI: JIEKTPUUYECKUHN 3aps]l, CUja TOKA, DJIEKTPUUYECKOE HAIPSKEHUE,
ANEKTPUYECKOE CONMPOTUBIIEHUE, Pa3HOCTh MoTeHIanoB, DJ{C, padora Toka,
MHAYKIMSI MarHUTHOTO 1oJisi, cuiia Ammepa, cuia JlopeHua, MHIyKTUBHOCTb
KaTyLIKH, SHEPTUs 3JIEKTPUUECKOr0 U MarHUTHOI'O TOJIEH, IEPUOJ U 4acToTa
KosebaHuii B KoJIeOaTeIbHOM KOHTYpE, 3apsil W CHiIa TOKa B TIporecce
rapMOHUYECKHUX 3JIEKTPOMAarHUTHBIX KoJjieOaHuil, (pokycHOe paccTosHuE U
OINTUYECKasl CUJIa JIMH3bI; IPU OMMCAHUU IPABUIBHO TPAKTOBATh PU3NUYECKUN
CMBICJI HMCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUCHUS U €IUHMIIbI, yKa3blBaTh
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(bopMyTBl, CBS3BIBAIOIIME [AHHYIO (QH3MUYECKYIO BEIWYHHY C JPYTHMHU
BEJINYUHAMU

OnuceiBaTh HM3YYCHHBIC KBAHTOBBIC SBJICHUS W TIPOLIECCHI, HCIOIB3YS
¢bu3nYecKue BETUYNHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJWHA BOJIHBI
M YacTOTa CBETa, JHEPrus M HUMIyJIbc (OTOHA, MEPUOA TMOJypacnaja,
SHEPTHUS CBS3M ATOMHBIX fJ€p; MPU ONMUCAHWUU MPABUIBHO TPAKTOBATH
(bU3nYeCKu CMBICH UCTIOIB3yEMbIX BEJIMYMH, UX 0003HAYCHUS U €IUHUIIBL;
yKa3bIBaTh (DOPMYIbI, CBS3BIBAIOIIUE NAHHYIO (PU3MUECKYIO BEIUYUHY C
JIPYTUMH BETUYWHAMHY, BEIYUCISITH 3HAUCHUE (DU3NUECKON BETUUNHBI

Ananu3upoBaTh (U3NYECKHUE MPOLECCHI U SIBICHUS, UCIOb3Ys (HU3NUYECKHEe
3aKOHBl M MNpUHOUNBL 3akoH OMa, 3aKkOHBI IOCIEAO0BATEIBHOIO U
[IapaJIJIeJIbHOTO COEIMHEHUS NPOBOJHUKOB, 3aKOoH Jlxoyns — JleHua, 3akoH
ANEKTPOMArHUTHOM HMHAYKLWHU, 3aKOH TNPSIMOJMHEHHOrO paclpoCTpaHEHUs
CBETa, 3aKOHBI OTPAXCHUS CBETA, 3aKOHBI IIPEJIOMJICHUS CBETA, YPAaBHEHUE
OiiHmTeiHa an8  Qorodddexra, 3aKOH COXPAaHEHMs JHEPruu, 3aKOH
COXpaHEHUs MMILYJIbCA, 3aKOH COXPAaHEHHUs DJIEKTPUUYECKOIO 3apsija, 3aKOH
COXPAaHEHHUsI MacCOBOr0O 4YHcia, MOCTynaTel bopa, 3aKk0H paguoakTUBHOIO
pacmazna; mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa, €ro
MaTeMaTU4ecKoe  BbIpaX€HHWE M ycloBHA  (TpaHuLbl, 00JacTh)
IIPUMEHUMOCTH

Onpenenmb HaITpaBJICHUC BCKTOpa HUHAYKIOUN MAarHuTHOI o I1OJIA
MIpOBOOHHKA C TOKOM, CHUJIbI AMnepa 1 CHJIBI HopeHua

CtpouTh W ONHKCHIBATH H300pAXKEHHME, CO3JaBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOW JINH30U1

BBITIONTHATE 3KCIEPUMEHTHI 110 HCCICAOBAHUIO (DU3WYCCKHX SBICHUH W
MIPOLIECCOB C MCIOJB30BaHUEM MPSAMBIX U KOCBEHHBIX MU3MEPEHUMN; IPU ITOM
dbopmynupoBaTh TpodIemMy (3a7ady) U TUIIOTE3y y4eOHOTO SKCIEPUMEHTA,
coOupaTh YyCTaHOBKY M3 MPEAJIOKEHHOTO 000PYA0BaHUS, IPOBOIUTE OMBIT U
(hopMyITUpPOBaThH BBIBOIBI

OCYH.[GCTBJ'IHTB IpsAMBIC 1 KOCBEHHBIC U3MCPCHUA (I)I/ISI/I‘IGCKI/IX BCIIMYHH, IIPpH
9TOM BI)I6I/IpaTI> OIITHMAJIBHBIN  cIIoco0 U3MECPCHHUA W  HUCIOJIb30BaATh
HN3BCCTHBIC MCTOAbI OLICHKH HOFpCI_HHOCTeI\/'I I/I3MepeHHI>'I

UccnenoBaTe 3aBUCUMOCTH  (PU3MYECKUX BEJIMYMH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUil; MPHU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl OJTYYCHHOM 3aBUCUMOCTH (DU3UUYECKUX BEIIMYUH B BUJIEC TAOIHUIL
1 TpaUKOB, JACIaTh BHIBOJBI 110 PE3YJIbTaTaM HCCIICTOBAHUS

CobmrogaTh mpaBmiia 0€30MaCHOTO TPyJa MPU MPOBEICHUH HCCIICIOBAHUI
B paMKax y4YeOHOTO OKCIIEpUMEHTa, Y4YeOHO-HCCICNOBATEIbCKON U
MPOEKTHOMN JCATCIBHOCTH C MCIIOIb30BAHUEM U3MEPHUTEIIBHBIX YCTPONUCTB U
J1a00paTOPHOTO 00OPYTIOBAHUS

Pematp pacuérHpie 3amadu ¢ SBHO 3aJaHHONW (PUINYCCKON MOJECIBIO,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBI W MPUHIUIBI; HA OCHOBE aHaJIN3a YCIOBHUS
3aaayu BI)I6I/IpaTI) (1)I/ISI/I‘I€CKYIO MOICJb, BEIACIIATH (1)I/IBI/I'-ICCKI/IC BCJIIMYUHLBI U
(bopMyIbl, HEOOXOAUMBIE AJIs €€ PellIeHus], TPOBOIUTE PACUETHI U OIICHUBATH
pPeaTbHOCTh MOJYUYESHHOTO 3HAaUCHHS (PU3MUECKON BETMYUHBI

PemraTe xauecTBeHHBIE 3a/la4u: BBICTpanBaThb JIOTHYCCKHU HCIIPOTHUBOPCUYNUBYTO
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LIETIOYKY PACCYKJICHHI C OMOPON HAa M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢buznueckue sBICHUI

Hcnonp3oBaTh  mpu  pelIeHWH  y4yeOHBIX  33/Jad  COBpPEMEHHbBIE
MHPOPMALIMOHHbIE  TEXHOJOTUM  JUId  TIOUCKA,  CTPYKTypUpPOBaHMA,
UHTEpIpeTallMl M TPEJCTaBICHUS Y4YEOHOM U  Hay4HO-TIOIMYJIIPHOM
UHpOpPMALUY, TMOJYYEeHHOH W3 pa3IUYHbIX HMCTOYHUKOB, KPUTHUECKU
aHAJIU3UPOBATh MOJIyYaeMylo HH(pOpMaLUIO

OOBSCHATh TPHUHIMIIBI JCHCTBUS MAallUH, NPUOOPOB U TEXHHUUYECKHX
YCTPOWCTB; pa3M4aTh yCJIOBUS WX OE30MacHOrO HCIHOJb30BAHUS B
MTOBCETHEBHOM JKU3HU

[IpuBoauTH IpUMeEpPHI BKJIa/a POCCUMCKHUX U 3apyOekKHBIX yUEHBIX-(PU3UKOB
B pPa3BUTHE HAayKd, B OOBSCHEHHME NPOLIECCOB OKPYKAIOLIEr0 MHpPaA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

Hcronp30BaTh TEOPETUYECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOW >KU3HU
s obecriedeHus 0O€30MacCHOCTH TpHU  OOpalieHud ¢ npudopamu
TEXHUYECKHMHU YCTPOWCTBAMH, IJISI COXPAaHEHHS 3IO0POBBS U COOJIIOJCHHUS
HOPM 3KOJIOTHYECKOr0 MOBEICHHSI B OKPYKalOIIeH cpejie

PaGotate B Tpymme ¢ BBHINOJIHEHHEM PA3IUYHBIX COIMATIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBL, PAIMOHATIBHO paclpeAcsisaTh O0S3aHHOCTH M
IUIAHUPOBAaTh JIEATEIbHOCTh B HECTAHIAPTHBIX CHUTyallUsX, aJeKBATHO
OLICHMBAaTh BKJAJ KaXXIOr0 M3 YYaCTHUKOB TPYIIbl B  pEIICHUE
paccMaTpuBaeMoi IpoOIeMbI

IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon pa3znena

2.1

Koa nposepsiemoro

IIpoBepsiemble Y1€MEHTHI COAePKAHUA
JJIeMeHTa

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

®uzuka — Hayka o npupoae. Hayunbie
METO/Ibl TTI0O3HAaHUS OKpY:Karomero Mupa. Poinb
JKCIIEPUMEHTa W TEOpUUM B  IIpoIecce
MO3HAHUS IPUPOJbL. DKCIIEPUMEHT B (PU3UKE

11

MonenupoBanue (U3MUECKUX SBICHHM H
npoueccoB. Hayunble runores3sl. @uznueckue
3aKOHBbl U TEOpUHU. |'paHULIBI PUMEHUMOCTH
(buzmyecknx 3aKOHOB. [Tpunnun
cooTBeTcTBUS. Ponp u Mecto ¢Qusuku B
hopmupoBaHUN COBPEMEHHOM HAay4YHOU
KapTHUHBI MHpa, B MPaKTUYECKOU
JESITEbHOCTH JTHOJEH

MEXAHUKA
KMHEMATHKA

Mexannueckoe nBrxeHue. OTHOCUTEIIBHOCTh
211 MeXaHH4YeCcKoro asmxkennsa. Cucrema oTcuéra.
TpaekTopus

1.2
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Ilepemerienue, cKOpocTb (CpemHssl CKOPOCTb,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHe
MaTepHaHBHOﬁ TOYKH, UX HNPOCKIOHUH Ha OCH
CUCTEMBI KOOpJUHAT. Cnoxenue
MIEPEMEILEHUI U CII0KEHNE CKOPOCTEN

PaBrOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBUKCHUE. ['paduku
3aBUCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOpEHUS, Iy TH u IepeMeEIEHNUs

MaTepHaHBHOﬁ TOYKH OT BpCMCHU

CBoOogHoOe majienne. Y CKopeHue CBOOOIHOTO
nageHus

KpuBonuueliHoe nBwxeHune. PaBHOMepHOE
IBIDKEHHE  MaTepuaibHOM  TOYKH 11O
OKPY’KHOCTH. YTJOBasi CKOpPOCTb, JMHEHHas
CKOPOCTb. ITepuon u 4acToTa.
LleHTpOCTpEMHUTENBHOE YCKOPEHHE

TexHnueckue yCTpOWCTBA: CIIUJIOMETP,
JBUKEHHE CHapsAI0B, LEHHbIE M PEMEHHBIE
nepenayn

[IpakTnueckue paboThI. N3mepenune
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILIEHUSI MEXAY MyTSIMH, MPOUIEHHBIMU
TEJIOM  3a  IOCJIENOBAaTE/IbHbIE  paBHBIC
MIPOMEXYTKH BPEMEHH MIPU PAaBHOYCKOPEHHOM
JBUKECHUHM C HA4YaJIbHOM CKOPOCTBIO, PaBHOMU
Hy0. 3ydyeHue ABMKEHUS IIapHUKa B BA3KOM
xuakoctu.  M3ydeHwe — ABWXKEHUs — Tena,
OpOILIEHHOT 0 TOPU30HTAIBHO

JUHAMUKA

[TpuHumn OTHOCHTEIILHOCTH INanunes.
IlepBeii 3akoH Hbrorona. HMHepuuanbHble
CHUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIun cyneprno3unuu
cui

Bropoii 3akon HploToHa miisi MatepualibHOU
TOYKM B WHEPHHAIBHOW CHUCTEME OTCUETa
(MUCO). Tpernit 3akoH HerloroHa ans
MaTepuaIbHbIX TOUYEK

3aK0oH BCeMHUPHOTO TAroTeHust. Cuia TSKEeCTH.
IlepBas kocmuueckas ckopocTb. Bec tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHs
CKOJIbKEHUSI W CWJIAa  TPEHUS  TOKOS.
Koaddunuent tpenus. Cuiia cOnpoTUBICHUS
MIPU IBHKEHHUH TeJa B )KUAKOCTU WM ra3e
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[TocTynatenbHOE W BpamiaTeIbHOE JIBHKECHHE
a0CoOIOTHO TBEPAOTO Temna

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpalCHHS.
[lireyo cunbl. YcnoBUs paBHOBECHS TBEPIOIO
teaa B UCO

TexHuueckue YCTpOﬁCTBaZ INOAIIMITHUKH,
ABWIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

[Ipaktuueckue pabotTel. M3yueHue IBUKCHHUS
Opycka 10 HAaKJIOHHOW IUIOCKOCTH TIOJ
JIIEiICTBUEM HECKOJILKUX cuil. McciaemoBaHue
3aBUCUMOCTH CHWJI YIPYTOCTH, BO3HUKAOIINX
B naepopmMupyemMoil TpyXKHHE U PE3UHOBOM
oOpasnie, OT BEJMYMHBI UX JAePOpMaIUHU.
HccnenoBanue yciioBuii paBHOBECHUS TBEPIOIO
T€Jla, UMEIOIEr0 OCh BPalICHUS

3AKOHBI COXPAHEHN S B MEXAHUKE

NMnynec MaTepHalbHOM TOYKH, CHCTEMBI
MaTepUANBHBIX ToueK. VIMIynbc CcHIBl H
M3MEHECHHE UMITyJIbCa Tella

3akoH coxpaneHus wummnyiasca B HCO.
PeaktuBHOE NBHXKEHUE

Pabota cuibl
MorHocTh cHIbI

Kunetnueckasi sHeprus MaTepuaibHOM TOYKH.
Teopema 0 KWNHETUYECKOU SHEPTUU

[lorenumanpHas dSHeprus. I[loreHnmaneHas
SHEprus yIpyro ne(pOopMHUPOBAHHON
npyxuHbl. lloTeHnmanbHas dHeEprus Teia
BOJIM3M OBEPXHOCTHU 3eMIIU

[loTeHnManpHbple W HENOTEHLUAIBHBIC CHUIIBL.
CBs3b pabOThl HENMOTCHUMAIBHBIX CHII C
U3MEHEHHUEM MEXaHUYECKON SHEPruu
CUCTEMBI Tell. 3aKoH COXPaHEHHUs
MEXaHUYECKOUN SHEPTrUn

VYipyrue u Heynpyrue CTOJIKHOBEHUS
TexHudeckne yCTpOWCTBA: IBUKEHUE pPAaKeT,
BOJOMET, KOIIEp, NPYKUHHBIA TUCTOJIET
[Ipaktnyeckne pabotTel. M3ydeHue CBsI3U
CKOPOCTEHl TeJll TMpu HEYNpyrom ynape.
WccnenoBanue cBsi3u  paboThl  CWIIBI €
U3MEHEHHEM MEXAHUUYECKON DHEPruu Teia

3 MOJIEKVYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

31 3.11

OcHoBHbIE MOJIO’KEHUS MOJIEKYJISIPHO-
KMHETHYECKON TEOPHH. BbpoyHoBckoe
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newkenue. uddysus. Xapakrep IBUKECHUS U
B3aMMOJCICTBHSI YaCTHIL] BELLIECTBA

Mogaenu CTpoeHusi Ta30B, KUIKOCTEH U
TBEPABIX Tel HW  OOBSICHEHHE CBOWCTB
BEIIECTBA HA OCHOBE 3TUX MOjeei

Macca wmonekyn. KonudectBo BemiecTsa.
[Tocrosannas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u eé
n3mepenue. lkana remneparyp Llenbcus

Mopgenr  HaeadpHOrO  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJISIPHO-KHHETHUECKOU
TEOPHH HJICAILHOTO Ta3a

AbGcomoTHas Temneparypa Kak Mepa cpegHen
KMHETUYECKOW DHEPTHH TEIJIOBOTO JBUKCHHUS
yactul rasza. llkana remneparyp KenbBuna

VpaBuenne Knanelipona — MeHueneesa.
3akoH JlanbToHa

I"a3oBbie 3akoHbI. M30mporneccsl B UaeanbHOM
raze ¢ MOCTOSIHHBIM KOJUYECTBOM BEIECTBA:
M30TEpMa, U30X0pa, n3odapa

TexHuueckue YCTPOMCTBA: TEPMOMETD,
O6apomeTtp

[Ipaktuueckue paboTel. M3mepeHnue Macchbl
BO3/yXa B KJacCHOM komHare. McciaenoBaHue
3aBUCUMOCTHU Me)I(Ily HapaMeTpaMH COCTOAHUA
Pa3peKEeHHOTO Ta3a

OCHOBbI TEPMOJIMHAMUMKA

TepmonnHamuueckas cucrema. BHyTpeHH:s
SHEPrus TEPMOJUHAMHUYECKONH CUCTEMBI H
crocoOBbl €€ U3MEHEHUs

KonnyectBo Temnotsl U pabora. BHyTpeHHss
9HEPrus OJJHOATOMHOI'0 MJEAIBLHOIO Ira3a

Bunel Temmonepenauu: TEMIONPOBOIAHOCTD,
KOHBEKIHUA, W3JIy4dyeHHE. TemIoéMKOCTh Tena.
VYaenbHas TEIUIOEMKOCTL BemiecTBa. Pacuér
KOJINYECTBA TEIJIOTHI MPH TETUIONEepeIade

[lepBblit 3ak0H TepMoarMHAMUKU. [IpuMeHeHnE
IICpBOTroO 3aKOHa TCPMOJAUHAMUKNU K
usonporueccam. ['padudeckas MHTEpHIpeTaIns
paboThl raza

TennoBble MamwuHbl. [IpuHOUMIBI HEHCTBUA
TEIJIOBBIX MamuH. [IpeoOGpa3zoBanus sHEpruu
B TemioBbiXx MammHaXx. KoaddunueHt
none3noro  geiictBus  (manee —  KIIM)
teruioBoi MammuHbl. [ukin Kapao u ero KII1/]
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Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoGpatumocTs mporeccoB B MPHUPOJIE.
TerioBeie JIBUTATEIH. DKOJIOTHYECKUE
poOJIEMBI TETII0IHEPT e TUKU

Texnuueckune yCTpOWCTBa: JIBUTaTeJIb
BHYTPEHHETO Cropasusl, OBITOBOI

XOJIOOWJIbHUK, KOHAUITUOHECD

[IpakTuueckue paboThl. M3mepeHue yaensHoi
TEIUIOEMKOCTH

AI'PEI'ATHBIE COCTOAHMA BEIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

3.3.2

3.3.3

3.34
3.35

3.3.6

3.3.7

411

4.1.2

413
41.4

415

4.1.6

4.1.7

[TapooOpazoBanue u KoHaeHcanus. Vicnapenue
u KUTICHHE. VY nenvHas TEIUIoTa
napooOpa3oBaHusl. 3aBHCUMOCTb TEMIIEPATYPbI
KUTICHUSI OT JaBJICHUS

AOCONIIOTHAS YW OTHOCHUTENbHAs BIIAYKHOCTD
BO3ayxa. HaceileHHslit map

TBépnoe TEJO. Kpucramnuueckue 51
amopHble Tena. AHH30TPONHUS  CBOMCTB
KpucCTaJljioB. )KI/I,[[KI/IG KpucTaJlJlbl.

CoBpemeHHbIE MaTepuabl

[lnaBnenue wu Kpucrajuszauus. Y aenbHas
TeruioTa miasieHus. CyOaumanus

YpaBHeHHe TEII0BOTO OamaHca

TexHuueckne YCTpOWCTBA: THUTPOMETP U
NCUXpomeTp, KaJIOpuMEeTp, TEXHOJIOTUU
MOJIy4€HHUSI COBPEMEHHBIX MAaTepUAJIOB, B TOM
YHUCJIC HAHOMATCPUAJIOB, 1 HAHOTCXHOJIOTUH
[IpakTnueckue paboThL. N3mepenune
BJIYKHOCTH BO3/yXa

OJIEKTPOJJUHAMUKA

OJIEKTPOCTATHUKA

DneKkTpu3anys Ten. DJIeKTpudeckuid 3apsm. JBa
BUJIA DJICKTPHUYECKUX 3apsi/IOB

[IpoBoaHMKH, IHUBIIEKTPUKHA Hu
MOJYTIPOBOIHUKU

3aKOH COXpaHEHHUs IEKTPUIECKOTO 3apsiaa
Bzaumopetictue 3apsnoB. 3akoH Kynona

DnexTpuueckoe  MoJie. HanpspxéHHoCTb
3JEKTPUUYECKOTO TOJIA. [TpuHnun
cyneprno3uuuu.  JIMHUM ~ HanpsYKEHHOCTH

AJIEKTPUICCKOTO TTOJISI
PaGota cunm 2IEKTPOCTATHYECKOTO  TOJISL.
IloTennman. PazHocTh MOTEHITNATIOB

HpOBOI[HI/IKI/I nu III/IBJICKTPI/IKI/I B IIOCTOSAHHOM
JJIEKTpUYECKOM  monie.  Judnmekrpuyeckas
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419
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IIPOHUITACMOCTDb

ONEKTPOEMKOCTD. Konnencarop.
ONEeKTPOEMKOCTh IUIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsyKEHHOI0 KOHAEHCAaTopa

TexHudeckne  yCTPOMCTBA:  AJIEKTPOCKOIL,
JIEKTPOMETP, DJEKTPOCTaTUYECKas 3alluTa,
3a3eMJIEHHE JICKTPOIIPUOOPOB, KOHIEHCATOD,
KCEPOKC, CTPYHHBIN PUHTEP

[IpakTnueckue paboTHI. N3mepenue
JIEKTPOEMKOCTU KOHJIEHCAaTOpa

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

421

4.2.2
4.2.3

4.2.4

425
4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4211

4.2.12

4.2.13

CPEJIAX

VYcnoBus CyLIECTBOBAHUSA HOCTOSHHOT'O
3JeKTprYecKkoro Toka. Mcrounuku Toka. Cuia
ToKa. IIOCTOAHHBINA TOK

Hanpsoxenue. 3akon OMa 171 yyacTka 1enu

DJEKTpUYECKOe COMPOTUBICHUE. Y IEIBbHOE
COIPOTHUBIICHUE BEIIECTBA
[TocnenoBarensHOE, napaiesbHOE,
CMeIIaHHOE COeTMHEHHE TIPOBOTHIKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoys
— Jlenna

MOIIHOCTb 3JIEKTPUYECKOTO TOKA
anekTpoaBmwkymas cuina (manee — I/C) nu
BHYTPEHHEE COINPOTHBIIEHUE MCTOYHHMKA TOKA.
3akoH Owma s 1OJNHOM  (3aMKHYTO)
anekTpuueckoil nenu. Koporkoe 3ambikanue

DneKTpoHHas MIPOBOJIUMOCTD TBEPIBIX
METAJUIOB.  3aBUCUMOCTb  CONPOTHBIICHHS
MeETaJJIOB oT TEeMITepaTyphI.
CBepXIpoBOJIUMOCTh

OnexTpuueckuid TOk B Bakyyme. CBolicTBa
IJIEKTPOHHBIX ITy4YKOB

[TonynpoBonHuku. CoOCTBEHHAs! M IPUMECHAs
MIPOBOJIUMOCTh IOJIyNPOBOAHUKOB. CBOMCTBa
p-n nepexoxa. [loaynpoBoIHUKOBEIE TPHOOPHI
ONEeKTpUYeCKMd  TOK B DJIEKTPOJINTAX.

DNEeKTPOIUTHYECKAS JUCCOLIMALIHS.
DIIEKTpONIn3
DIIEKTPUUYECKUI TOK B rasax.

CaMOCTOSTENLHEIA W HECAMOCTOSTEIbHBIN
paspsn. Paznuunble TUMBI CaMOCTOSITEIBHOTO
pazpsaa. Monnus. [1nazma

Texnuueckue YCTPOMCTBA: aMIIepMeTp,
BOJIETMETP,  pEOCTaT, HMCTOYHHKH  TOKa,



4.2.14

11 KUIACC

Kona pa3zagena
Apasi JIeMEeHTAa

4

Koanposepsiemoro
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3JIEKTPOHATPEBATEIIbHBIE npuOopsI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COIPOTUBJICHU, BAKyyMHBIN O],
TEPMHUCTOPHI " (oTope3nucTopsl,
HOJ'IyrIpOBOJIHI/IKOBI)II\/II JUO/J, raJilbBaHHUKaA

[IpakTrueckue paboThI. N3yuenue
CMEIIAHHOTO COEJUHEHUSI PE3UCTOPOB.
WN3mepenne OJIC ucrouHuka TOKa M €rO
BHYTpEHHero comnportusienus. HaOmoneHue
ANEKTPOJIN3A

IIpoBepsieMbIe 31eMEHTHI COAEPKAHUS

OJIEKTPOIMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1

4.3.2

4.3.3

434
4.3

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10
43.11

IloctositHHBIE MaruuThbl. B3ammojaencTBue
IOCTOSIHHBIX MAarHUTOB

MaruutHoe mone. Bektop MarHuTHOMR
MHAyKIuU.  [lpuHOMO — cyneprno3uiuu.
Jluann MarmuTHOM uWHAYKIMU. Kaprtuna
JMHUM  MAarHuTHOM  MHAYKUMHU  TOJA
MMOCTOSIHHBIX MAarHUTOB

MarnuTHoe TOJIe TMPOBOJHHKA C TOKOM.
Kaptuna nuHUI nojist AIMHHOTO MPSIMOTO
MIPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO
HpOBOIIHI/IKa, KaTYIJ_IKI/I C TOKOM. OHBIT
Opctena. BzaumoneiicTBre NpoBOIHUKOB C
TOKOM

Cuna Amrepa, €€ MOIyJb U HAIIPaBICHUE

Cuna JlopeHua, €€ MOAyJIb U HalpaBJCHUE.
JIBrm>keHue  3apsKEHHOW  YacTUIlbl B
OIIHOPOJAHOM MarHuTHOM mone. Pabota
cuiibl Jlopenia

SIBlIeHUE DIEKTPOMATHUTHON UHIYKLIMU
[ToTox BekTOpa MAarHUTHON UHAYKIIMH
OJ1C uHAyKIMU. 3aKOH 3JEKTPOMarHUTHOM
nHaykunn Papanest

BuxpeBoe anexrpuueckoe mose. IJC
UHAYKIMU B TPOBOJHHUKE, JABIXKYIIEMCS
HOCTYTATEJIBHO B OJTHOPOJHOM MarHUTHOM
1oJje

IIpaBuno Jlenna

NHnyKTUBHOCTD. SIBIIEHHE CAaMOWHIYKIUU.
OJ1C caMOMHAYKIIUU
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3Heprm{ MAariuTHOIO IIOJII KaTyIIKHU C
TOKOM

DNEKTPOMarHuTHOE T0JIe

Texuuueckue YCTpOﬁCTBaI IIOCTOSAHHBIC
MAarHurTHhlI, OJICKTPOMArHUThI,
QJICKTPOABUI'ATCIIb, YCKOpUTEIN
SJICMCHTAPHBIX 4aCTULl, MHAYKIHOHHAA I1CYb

[IpakTuyeckue paboTHI. Nsyuenue
MAarHUTHOTO TIOJISI KAaTylIKH C TOKOM.
HccnenoBanue JOeHCTBHUS  MOCTOSHHOIO
MarHuTa Ha paMKy ¢ Tokom. MccnenoBanue
SIBJIEHUSI DJIEKTPOMArHUTHOM MHIYKIUU

KOJIEBAHUWA 1 BOJIHBI

MEXAHUYECKUE U S3JIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.11

512

513

5.14

5.15

5.16

5.1.7

5.18

5.19

5.1.10

Konebarenbnass cucrema. CBoOOIHEIC
koneOanus. ['apMoHWyeckne KoeOaHuUs.
[lepwon, wacrora, amrumtyna u (asa
KoJieOaHui

IIpyxuHHBI MasTHUK. MartemaTudeckui
MasSTHUK

YpaBHeHHE TapMOHHYECKUX KoJeOaHUi.
Kunematudueckoe " IUHAMHYECKOE
OIMCAaHHUE KOJeOATEILHOIO IBUKCHHUS

[IpeBpamienue SHEpPruu npu
rapMOHHUYECKHX KOJICOAHUSX. Cas13p
aAMILUTATY b KoJIeOaHui UCXOTHOU

BEJIMYMHBI C aMIUIUTyJaMHU KoJjeOaHUi eé
CKOPOCTH U YCKOPEHUS

Konebarensubiii  koHTYp.  CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoneOaHus B
UeaJbHOM  KOJeOaTeNIbHOM  KOHTYpE.
AHanorus MeXIy MEXaHHYeCKHMH WU
3JIEKTPOMAr HUTHBIMH KOJICOaHUSAMHU.
®opmyiia ToMmcona

3aKOH COXpaHEHMs SHEPIrUU B UACAIBHOM
KOJIeOaTeIbHOM KOHTYPE

BLIHy)K,Z[eHHBIe MEXaHHUYCCKUE KOJeOaHMs.

Pe3onanc. Pe3onanchHas KpHuBasl.
BriHyxeHHbIE JJIEKTPOMAarHUTHBIE
Kosie0aHusl.

Ilepemennbii  Tok.  CuHycOMAAIBHBIN
IIEPEMEHHBIN TOK.

MouHocTh IIEPEMEHHOTO TOKA.
AMIUINTYAHOE W JEHCTBYIOIEE 3HAYEHHE
CHUJIBI TOKA U HAIIPSKEHUS

Tpancdopmarop. [IpousBoacTso, nepenaya



5.2

5.3

5.1.11

5.1.12
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U TNOTpeOJIeHne 3JIEKTPUUECKON SHEPrHUH.
OKOJIOTHYECKHE PUCKHU NPU MPOU3BOICTBE
ANEKTPUIECKON JHEpruu. Kynberypa
UCIIOJIb30BaHUs 3JIEKTPOIHEPrUU B
MMOBCETHEBHOM KU3HHU

Texnuueckue ycTpoiicTBa: ceiicmorpad,
AIEKTPUYECKHI 3BOHOK, JIAHUN
JJIEKTpoIepeay

[Ipaktnueckue pabotsl. MccnenoBanue
3aBUCUMOCTH Iepuoja MallblX KosieOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacChl
rpy3a. MccnenoBanue NepeMEHHOTO TOKA B
LEeNU W3 IOCJIEA0BATEIIEHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTyIIKU U PE3UCTOpa

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

521

5.2.2

5.2.3

524

525

5.2.6

5.2.7

5.2.8

5.3.1
5.3.2

MexaHunueckue BOJTHBI, YCIIOBHS
pactpoctpanenusi. [lepuon.  CkopocTb
pacmpocTpaHeHHss W JJIMHA  BOJIHBL
Honepeque " IPOAO0JIbHBIC BOJIHBI

NuTtepdepenuus u nudpaxius

MEXaHHNYECCKHX BOJH

3Byk. CKOpOCTh 3ByKa. ['pOMKOCTH 3BYKa.
Bricora Tona. TemOp 3ByKka

DNeKTpOMarHUTHBIE  BOJHBIL. Y CJIOBUA
U3IIy4eHUS]  AJIEKTPOMATHUTHBIX  BOJIH.
B3aumuas opuenranus BektopoB E, B u v
B DJICKTPOMAarHUTHOM BOJTHE B BaKyyMe

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpakKCHHE, MPEIIOMIICHHE, MOJSpHU3aIus,
nudpakmus, wuHTepdhepennusa. CKOpocTh
SJICKTPOMArHUTHBIX BOJIH

[IIkana AJIEKTPOMATrHUTHBIX BOJIH.
[IpumMeHeHne 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY

HpI/IHL[I/IHbI pa,[[I/IOCBH3I/I U TCIICBUACHUA.
Pangnosokarmusi. DJIEKTPOMAarHuTHOE
3arpsi3HEHUE OKPYXKAIOILEH CpeIbl

TexHUueckre yCTpPOMCTBA: MY3bIKaJIbHBIE
HHCTPYMEHTHI, YIbTpa3ByKOBas
JIMarHOCTMKAa B TEXHUKE M MEIHIIMHE,
panap, PaauoNpPUEMHIK, TEIIEBU30D,
anTeHHa, Tenedon, CBU-nieup

OIITUKA

[IpssMmonuHEetHOE pacTpOCTpaHEHUE CBETA
B OTHOpOJHOM cpexe. JIyu ceeta

OtpakeHue cBeTa. 3aKOHbI OTpaXKECHUS
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5.3.10
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cBeta. [loctpoeHne M300paXeHHi B TUIOCKOM
3epKajie

I[penomnenne cBeta. 3akOHbBI MPENTOMIICHUS

CBETa. AOGCOIOTHBIH MOKa3aTeb
MIPEIOMIICHUS
[MommHoe BHYTpPEHHEE OTpakeHHe.

IIpenenbHbIld yroa IMOJIHOTO BHYTPEHHEIO
OTpakKeHHUs

Hucniepcusi  cBera. CHOXHBIM  cOCTaB
oenoro cBera. L{Bet

Cobwuparone ¥ pPacCeUBAIOIINAE JUH3BL.
Tonkass nuH3a. DOKyCHOE paccTOIHUE U
onTudeckas cujla  TOHKOW  JIMH3EL
[TocTpoeHnne n300pa>keHN B COOMPAFOIIIMX
M pacceuBaromux JuH3ax. Dopmyna
TOHKOM JIMH3BI. YBEJIHYCHHE, JaBacMOeC
JIMH301

Hpenenm IMPUMCHUMOCTHU FeOMeTqueCKOﬁ
OIITUKU

WNurepdepennius  ceera.  KorepeHTHbIe
HUCTOYHUKHU. YcnoBus HAOJII0ICHUS
MaKCHUMYMOB u MUHUMYMOB B
UHTep()EPEHITMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX HICTOYHUKOB

Hudpakms CBETA. JudpaknmonHas
pemérka. YciaoBue HaOMIOACHUS TIaBHBIX
MaKCHUMYyMOB pu naJeHuN
MOHOXPOMaTHYECKOTO cBeTa Ha
TU(PPAaKIUOHHYIO PEIIETKY

[Tonsipuzanus cBera

TexHudeckne yCTpOMCTBA: OYKH, JyIa,
¢doroanmapar, NPOEKLUMOHHBIA ammapar,

MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
OTTHKA, T paKImoOHHAS peméTka,
MOJISIPOU T

[IpakTnyeckue paboTHI. N3mepenune

nokasarens npenomicHus. MccnenoBanue
CBOMCTB  HW300pakeHHMH B JIMH3aX.
HaGuroienue nucrepcun cBeta

DJIEMEHTBI CITELIMAJIBHOM TEOPUU OTHOCUTEJIbBHOCTH

6.1

6.2

I'panuubl OPUMEHUMOCTH  KJIACCHUYECKON
MEXaHHWKH. [Toctynatet TEOpUHU
OTHOCHUTEIIBHOCTH: VHBApUaHTHOCTH
MOJyJsl CKOPOCTM CBETa B BaKyyMe,
MPUHIUI OTHOCUTEILHOCTH DUHINTEITHA

OTHOCHTENHLHOCTD OIHOBPEMCHHOCTH.



7.1

7.2

7.3
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6.3

6.4

3amejyieHHe BpPEMEHM U COKpAIlleHUe
JUTHHBI

DHEPrusi © UMITYJIbC CBOOOTHON YaCTHITBI

CBs3b Macchl C PHEpPrueil W HMILYJIbCOM
CBOOOJHOW YacTULbl. ODHEpPrus IOKoA
CBOOOIHOM 4aCTHIIBI

KBAHTOBAS ®U3UKA
DJIEMEHTBI KBAHTOBOM OIITHUKHU

7.11

7.1.2

7.1.3

7.14
7.15

7.1.6

®oronsl. ®opmyiia [Inanka cBs3u SHEprun
$hoTOHa C €ro 4YacTtoTo. ODHeprus u
UMITYJIbC (POTOHA

OtkpeiTHEe U uccieaoBanue Gotodrddexra.
Onbritet - AL CroneroBa.  3aKkoHbI
dbotordpdekra

YpaBHeHue DHHIITEHA IS
doTtorddekra. «Kpacnas TpaHUI
dororddekra

Jasnenue ceeta. OmerTel [1.H. JIebenena
XUMHUYECKOE NEUCTBUE CBETA
TexHuveckue ycTpoucTBa: (DOTOIIEMEHT,

dboronaTyuk, COJTHEYHAas Oarapes,
CBETONO]

CTPOEHUME ATOMA

7.2.1

7.2.2

7.2.3

724

7.2.5

7.2.6

Mopens atoma Tomcona. OMBITE
Pezepdopaa o ucciie10BaHuI0 CTPOCHUS
atoma. [lmanerapHast Mojiesib aToMa

[Toctynater bopa. N3nyuenue u
norjouieHue (OTOHOB TIPU  MEPEXOAe
aToMa C OJHOTO YPOBHS DJHEPruud Ha
npyroi. Buasl ciektpoB. CriekTp ypoBHeM
HHEPrUM aToMa BOJOpPOJa

BonHoBrle cBoiicTBa yactuil. BoaHBL 1e
Bporins. KopmyckynsipHO-BOJIHOBOM
nyamusMm.  Jludpakunus dIEKTPOHOB Ha
KpHUcTajiax

CroHTaHHOE W BBIHYKJICHHOE H3JIy4YCHUE.
Y CTpoiCTBO M IPUHLIUIT PaOOTHI Jiazepa
TexHudeckrue yCTpONCTBA: CIEKTPaIbHBIN
aHanu3 (CIEKTPOCKOII), Jia3ep, KBAaHTOBBII
KOMITBIOTED

[Ipaktnueckue  pabotel.  Habmonmenue
JIMHENYaTOro CIEKTpa

ATOMHOE AJ1PO

7.3.1

Metonbl HaOMIOAEHHS M PETUCTPALUU
JJIEMEHTAPHBIX YaCTHII



7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3
8.4

8.5
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OTKpbITHE  PaAMOAKTUBHOCTH.  OTMBITHI
Pesepdopna mo ompeneneHuio cocrasa
pagroakTHBHOrO  W3nmydeHus. (CBoHcCTBa
anbda-, 6eTa-, raMMa-u3nydenus. Biousaue
PaIMOaKTHBHOCTH HA JKUBBIC OPTaHU3MBI

OTkpplTHE  TIPOTOHAa W HEUTpOHA.
Hyxnonnass mozens siapa ['eiizenbepra —
WBanenko. 3apsan anpa. MaccoBoe 4ucio
anpa. M3oronsl

Anbda-pacnas. DNEeKTPOHHBIN u
MO3UTPOHHBIM  OeTa-pacmas. l'amma-
U3IIyYEHHUE. 3aKoH pazoaKTUBHOTO
pacnana

DHeprusi CBSI3M  HYKJIOHOB B sijpe.
Snepusie cunbl. [ledekT maccel sapa

Anepuele peakuuu. JleneHue U CUHTE3
anep

S nepHbii peaxrop. TepMmosinepHbIi
cuHte3. [lpoOmemMbl U  MEpPCHEKTUBBI
ANEPHON  DHEPreTUKU. DKOJOTUYECKHE
aCIIEKTHI IAEPHON YHEPTETUKHU

DnieMeHTapHble  4YacTulbl.  OTKphITHE
[IO3UTPOHA. DyHIaMEHTAJIbHBIE
B3aUMOJEHCTBUSA

TexHudeckne  yCTpOMCTBA:  JTO3UMETP,
Kamepa BunbcoHa, snepHBI  peakTop,
aToMHast 6omMba

[Ipaktnueckue paboTel. MccnemoBanue
TPEKOB YaCTHLL (mo TOTOBBIM
dboTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHoro neba. CosBesmusi, sipkue
3Bé3I[LI, IIJI1aHCThI, ©UX BUAUMOC ABUKCHHC

Conneynas cucrema. IlmaHeTsl 3eMHOM
TPYIIIIBIL. IInaHeTeI-THTaHTBI M HX
CITyTHUKH, KapJIMKOBBIC IIJIaHETHI. Maibie
Tena COJIHEYHOHN CHUCTEMBI

Connane, dotochepa wu  armocdepa.
ConHeuyHast akTUBHOCTD

Uctounuk sHeprun ComnHia u 3BE37

3BE3/b, MX OCHOBHBIC XapPaKTCPHCTHKH:
Macca, CBETUMOCTb, PaJHyC, TeMIIepaTypa,
ux B3aHMOCBSI3b. Juarpamma
«CTICKTPAIBHBIA  KIacC — CBETHMOCTBY.
3BE37II  TJIABHOM  TMOCJICIOBATEIILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY JUIS
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8.7

8.8

8.9
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3BE3]1 NIABHOM ITOCIIE0BATEILHOCTU
Buyrpennee CTpPOEHUE 3BE3.

CoBpeMeHHbIE IIPEJCTABIICHHUS 0
IPOUCXOKIEHNU U 3Bomony ConHIa U 3BE3A.
Otanbl )KU3HU 3BE3]

Mneunsiii  Ilyte — nHama [amakTtuka.
CrnupanbHas cTpykrypa  l'anmaktuky,
pacrpenelieHHe 3BE31, ra3a M IBUIH.
[Tonoxxenne wu pawxenue ConHuoa B
lamaktuke. Ilmockas wu  cdepuyeckas
MOJCUCTEMBI | 'amakTUK1

Tunel ramaktuk. PaguoranakTuku U
KBa3apbl. UEpHBIE ABIPHI B sApax ralaKTHK

Bcenennas.  Pacmiupenue  BceneHHOM.
3akon XaO6ma. Pas0Oeranume ramakTuk.
Bo3pact u paguyc BcenenHoil, Teopus
bonpmioro B3peBa. Mogens  «ropsuen
Bcenennoi». PennkroBoe usiyuenue
Macmrabnass ~ cTpyktypa  BceneHHOI.
Mertaranaktuka. Hepeménusie mpoOieMsl
aCTPOHOMUU
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