PaGouasi nporpamma no ¢pusuke 6a3oBoro ypous ajsa 10-11-x kiaccos

IHossicHuTEABbHAA 3AIIMCKA

PabGouass mporpamma 1O XHMMHUHM Ha YPOBEHb CpEIHEr0 oOOImero oOpa3oBaHUS IS
obyuaromuxcs 10-11-x kimaccoB MBOY «Cpennsas oOmeoOpa3oBarenbHaskoga Ne 45»
pazpaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH:

e @enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoi
Denepauuny;

e mpukaza MunoOpuHayku ot 17.05.2012 Ne 413 «O06 ytBepxkaeHuu ¢eaeparbHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa CpeHero o0miero 00pa3oBaHus»;

o mpukaza MunnpocsenieHus ot 18.05.2023 Ne 371 «O06 yrBepxkaenuu dheaepaabHON
00pa3oBaTeNbHOM MPOTrpaMMbI CPETHETO O0IIETro 00pa30BaHUY;

e mpukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsaka
OpraHu3alliil M OCYIIECTBJICHUS 00pa30BaTENbHON JEATETBHOCTH 1O OCHOBHBIM
001meoOpa3oBaTeIbHBIM ~ TIpOrpaMmMaM  —  00pa3oBaTeIbHBIM  MpOTpaMMaM
HAYaJIHLHOTO O0INEro, OCHOBHOTO OOIIEr0 U CPETHETO 00IIero 00pa3oBaHUMY;

e KOHIICTIIIMHU MpenoAaBaHus yueOHoro npeamera «dusukay;

o CII 2.4.3648-20 «CaHHUTapHO-3MUIEMUOIOTHYECKUE TPEOOBAaHUS K OpPraHU3aIUsAM
BOCIHUTAHUS M OOYYeHHMs], OTIObIXa U O3J0POBJICHHS JeTe U MOJIOAEKNY,
YTBEP)KJICHHBIX MOCTAHOBJIEHUEM TJIAaBHOTO caHuTapHoro Bpaya ot 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'urneHndyeckre HOPMATUBHI U TPEOOBAHMSA K OOECIICYCHHIO
OezomacHocTH U (WiM) OE3BPEIHOCTH ISl YeloBeKa (haKTOPOB CpPElbl OOMTaAHHS»,
YTBEP)KJICHHBIX TIOCTAHOBJIEHUEM TJIaBHOTO caHUTapHOTro Bpaya ot 28.01.2021 Ne 2;

e yueOHOTO IUIaHa cpeiHero olIiero o0pa3oBaHus, yTBEpKACHHOro npukazom MbOY
«Cpennsisi obmeoOpazoBarenbHas 1mkona Ne 45» ot 29.08.2025 Ne 299 «O
BHECEHHUU M3MEHEHHI B OCHOBHYIO 00pa30BaTeIbHYIO MIPOrpaMMy CPEIHETo 0OIIero
o0pa3oBaHHsI;

e (enepanpHOil paboueil mporpaMMbl Mo yueOHoMy mpenmery «DPusnka» 0a30BOTro
YPOBHSI.

PaGouast mporpamMma OpHEHTHpOBaHAa Ha IEJIEBBIC IPHUOPHUTETH, CHOPMYIHPOBAHHBIE B
benepanbHOi paboueil mporpaMmMe BoCIUTaHUs M B paboyeii nporpamme Bocniutanus MbBOY
«Cpennsist o0eodpazoBarenbHast mkoja Ne 45».

[Iporpamma 1o ¢u3nke 0a30BOTO ypOBHS Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXKEHMH M TpeOOBaHUU K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON mporpammbl, mnpeacTtaBieHHBIX B PI'OC COO, a Takxke ¢ ydyeTom
dbenepanbHOl pabouell mMporpaMmbl BOCHHUTAHHUS W KOHIICMIIMHM MPETMOAABAHHS Y4eOHOTO
npeamera «®Puszmka» B oOpa3oBaTelnbHBIX opraHu3anusax Poccuiickoit  deneparuu,
peaM3yIONUX OCHOBHBIE 00Pa30BaTEIbHBIC TPOTPAMMEI.

Coneprkanue nmporpamMmsl 10 (hPU3MKE HAIpPaBICHO Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYyYHOU
KapTuHbI Mupa oOyuatonmxcs 10-11 knaccoB npu oOyueHun ux ¢usuke Ha 6a30BOM ypOBHE
Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOro mnozaxona. lIporpamMma mo ¢u3uke COOTBETCTBYET
tpeboBanusiM GPI'OC COO k maaHUpyeMbIM JTUYHOCTHBIM, MIPEIMETHBIM M METalpeIMETHBIM
pe3yabTataM OOydeHMs], a TaK)K€ YUYUTBHIBAET HEOOXOAUMOCTh PEATU3alMUA MEXIPEAMETHBIX
CBsi3el (DM3MKHM C €CTeCTBEHHO-HAyYHBIMH YUeOHBIMHM NpeaMeTamu. B Hell ompenensiorcs
OCHOBHBIE 11€JTM U3y4eHHs (PU3UKU Ha YPOBHE CPEHEr0 00LIero oopa3oBaHusl, JIaHUPyEMble
pe3yJbTaThl OCBOCGHUS Kypca (M3WKU. JTHMYHOCTHBIC, METalpeAMETHbIC, MpeaMeTHbie (Ha
0a30BOM ypOBHE).



[Tporpamma 1o ¢Gu3HMKe BKIIOYACT:

e IUJJAHUPYEMBIC PE3yJIbTaThl OCBOCHHs Kypca (pU3MKM Ha 0a30BOM YpOBHE, B TOM
YHCIIe TIPeIMETHBIC PE3yIIbTATHI 110 ToJaM 00y4eHHUS;
e cozepkaHue yueObHoro npenmera «Pu3nkay 1o rogam o0y4eHusl.

dusnka Kak Hayka o HauOoJee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYNAas B KayeCTBE Y4eOHOTO
IpeaMeTa B MIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHHUN 00 OKPY’KaroIeM MUpE.
[konbHBI Kypc (U3MKH — CHCTEMOOOpa3yloIuil A7 €CTECTBEHHO-HAy4YHBIX Y4EOHBIX
IPEAMETOB, MOCKOJIbKY (H3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB M SIBICHHIA,
M3y4aeMbIX XUMHEH, Ononoruei, ¢puszndeckoii reorpadueit u actponomueit. Mcnonb3oBanue
U aKTHBHOE IIpUMEHEHHE (U3NYEeCKMX 3HAHWH ONpenenseT XapakTep | pa3BUTHE
pa3sHOOOpa3HBIX TEXHOJOTMA B cdepe HHEPreTUkH, TPAHCIOPTa, OCBOSHHUS KOCMOCA,
MOJTYYEHHsI HOBBIX MAaTEPHAIOB C 3a/JlaHHBIMU CBOWCTBaMH M Jp. V3ydeHne (QU3UKH BHOCHT
OCHOBHOH BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOH KapTHHBI MHUpa OO0y4aromuxcs, B
dbopMupoBaHNEe YMEHHH NPUMEHSATh HAYYHBIH METOJA IO3HAHUS TPH BBHINOJHEHUH HMHU
y4eOHBIX UCCIICIOBAHUIA.

B ocHOBY Kkypca GU3MKH ISl YPOBHSI CpEIHEro oOIIero oOpa3oBaHUs TOJOXKEH PSJl UICH,
KOTOPBIE MO’KHO PacCMaTpPUBATh KaK MPUHIIMITEI €r0 TIOCTPOCHUSI.

Nnes nenoctHOCTH. B COOTBETCTBUM C HEU KypC SBISETCA JIOTUYECKU 3aBEPLICHHBIM, OH
COJZIEPKUT MaTepHrall U3 BCeX pa3zAeioB (PU3MKH, BKIIIOYAET BONPOCH KaK KIACCUYECKOH, Tak U
COBPEMEHHOM (DU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUU ¢ Hel marepuan Kypca (Gpu3Mku oObEIWHEH BOKPYT
busmveckux Teopuwil. Bemymmm B Kypce sBiseTcs (GOpMHUpPOBAHHUE TIPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U I10OJIE.

Wnes rymanutapusanuu. Ee peanmuzamusi mpearoyiaraeT WMCIONb30BaHUE T'YMaHUTapHOTO
noTeHIana (U3NYECKON HayKd, OCMBICICHHME CBS3M pa3BUTUS (U3MKH C pa3BUTHEM
oOmiecTBa, a TakKe C MHPOBO33PCHUYCCKHMH, HPABCTBCHHBIMH U JKOJIOTHMYECKHMHU
pOOIeMaMHU.

Wnes npuknaanoil HampasieHHocTH. Kype ¢u3uku mpeanonaraeT 3HaKOMCTBO C HIMPOKHM
KPYT'OM TEXHUYECKHUX U TEXHOJOTMYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUM U 3aKOHOB.

WNnes »skomorus3amuu peayim3yeTcsi TOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEpKaHUS,
MOCBSIIIICHHBIX YKOJIOTHYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKM W  TEXHOJOTHH, a TakkKe  OOCYXKIeHHUS  MpoOJieM  PalMOHAIBLHOTO
MIPUPOIONIONB30BAHUS U SKOJIOTUIECKOM O€30MacHOCTH.

CrepxHEBBIMU d3JIEMEHTaMH Kypca (HU3UMKH Ha YpOBHE CpeIHEero ooOmero oOpa3oBaHHS
SBISIFOTCSL (pu3mueckue Teopuu ((HhopMHpOBaHHE MPEACTABICHHH O CTPYKTYpE MOCTPOCHHUS
¢busnveckoil Teopuu, poiu (yHIAMEHTAIBHBIX 3aKOHOB W TPHUHIUIIOB B COBPEMEHHBIX
IIPEACTABIICHUAX O MPUPOJE, IPAHULAX IPUMEHUMOCTH TEOPUH VISl ONMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TPOIECCOB).

CHuCTEeMHO-eSITeNbHOCTHBIA MOIX0A B Kypce (H3MKH peau3yeTcs MPEexkIe BCEro 3a CUET
OpraHu3ali 3KCIEPUMEHTAIBHONW JesATeIbHOCTH oOydatommxcs. J{ias 6a30Boro ypoBHS
Kypca (U3MKM — 3TO WCIOJB30BAaHHE CHUCTEMBl (POHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIEPUMEHTOB U Ja0OpaTOpHBIX paboT, KOTOpBIE B MporpamMme No (Gpu3uke o0beINHEHBI B
OOIIMII CHMCOK YYEHHUYECKHX IPAaKTHYeCKUX paboT. BrigeneHne B yka3aHHOM IepedHe
1a00paTOPHBIX paboT, MPOBOAUMBIX IS KOHTPOJIS U OLEHKH, OCYIIECTBISCTCA Y4aCTHUKAMHU



00pa3oBaTeNBHOrO IpoIecca HCXOAs W3 OCOOCHHOCTeHW IUTAaHWPOBAaHMS M OCHAIICHUS
kabunera ¢usuku. Ilpm 3ToM obecneumBaeTcs OBNIAJeHHE OOYYAIOIMIMMUCST YMEHHUSIMH
IPOBOANTH KOCBEHHBIC M3MEPEHUS, MCCICAOBAaHUS 3aBUCHUMOCTEH (M3MUECKUX BEIWYMH U
MIOCTAHOBKY OIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bosbioe BHUMaHME yIeNseTcsl PEUICHUI0 PACYETHRIX W KAYeCTBEHHBIX 3a1ad. [Ipu aToM [uis
pacyeTHbIX 3aJa4 MPUOPUTETOM SIBJISIIOTCS 3a/la4M C SBHO 33JaHHOM (PU3MUECKONW MOJENbIO,
MO3BOJISIOIINAE TIPUMEHSTh W3yYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia
Kypca, TaKk M WHTETpUPYs 3HAHUA U3 pasHbIX pasfesoB. g KadeCTBEHHBIX 3a1ad
MPUOPUTETOM SIBIISIFOTCS  3aJIaHUsl Ha OOBSCHEHHWE MPOTEKAHUS (PU3UYCCKUX SBICHUH |
MIPOLIECCOB B OKPYXAIOMICH XKU3HU, TpeOyrome BpiOOpa pu3udeckor MOJENH Uit CUTYyalluu
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusimu @I'OC COO k MaTeprabHO-TEXHUIECKOMY 00€CTICUCHUIO
yuebHOro mporecca 0a30BbIi ypOBeHb Kypca (U3MKA Ha YpOBHE CpPEIHEro O0OIIero
o0Opa3oBaHMs JOJDKEH H3ydaTbCs B YCIOBHUSX MPEAMETHOro KaOuHeTa (U3UKU WIH B
YCIIOBUAX HHTCTPHUPOBAHHOI'O Ka6I/IH€Ta npeaMeToB CCTCCTBCHHO-HAYYHOT'O IIMKIJIA. B
kabuHeTe (U3MKK JOHKHO OBITh HE0OXOoAMMOE JlabopaTopHOE O00O0pyIOBaHHME IS
BBITIOJIHEHUSI YKa3aHHBIX B TPOrpaMMe MO (HU3MKE YYCHHYECKHX MPAKTUYECKHX padoT |
J€MOHCTPALIMOHHOE 000PYAOBaHHUE.

JlemMoHCTpaninoHHOEe  Oo0opynoBaHue (HOpMHpPYeTCSs B COOTBETCTBUHM C  MPHUHIMIIOM
MUHUMAaJIbHON JOCTATOYHOCTU U 00ECIeunBaeT OCTAaHOBKY MEPEUUCICHHBIX B IPOTpamMmMe 1o
(GU3MKEe KIIOYEBBIX JEMOHCTpAIUN ISl MCCIEIOBAHMS WM3Y4aeMbIX SBJICHHI U IPOIECCOB,
SMIOUPUUYECKUX U (PYHIAMEHTaIbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHEHUH.

JlabopaTopHoe 000pymOBaHHUE NIl YUCHUUECKHUX MPAKTHUYECKUX padoT GopMHUPYETCS B BUJIE
TEMATUYCCKUX KOMIIJIEKTOB H OGGCHG‘-II/IBaeTCH B pacyC€Tc OAHOI'O KOMIUJICKTAa Ha HABYX
oOyvaroruxcsi. TemMaTHdeckre KOMIUIEKTHI JaOOpaTOPHOTO OOOpPYAOBAaHHS TOJDKHBI OBITH
MMOCTPOCHBI HA KOMIIJICKCHOM HCIIOJIb30BAHUH aHAJIOTOBLIX U I_[I/I(prBBIX HpI/I60pOB, a TaK¥XKe
KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TEISIMU U3Y4YeHUST (GU3UKH B OOIIIEM 00pa30BaHUH SIBIISIIOTCS .

e (QopMuUpOBaHHWE HHTEpPECa M CTPEMIICHHUS OOYYAIONIMXCS K HAYYHOMY H3YYCHHIO
NPUPOIBI, Pa3BUTHE WX WHTEIUICKTYAJIBHBIX U TBOPUECKUX CITOCOOHOCTEH;

pa3BUTHE TPEICTABICHUA O HAYYHOM METOJe TO3HaHWs u (HopMHUpOBaHHE
UCCIIEIOBATEIHCKOTO OTHOIICHHSI K OKPY)KAIOIIUM SIBIICHHSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3y4eHUsT OCHOB
CTPOCHUS MaTeprH U PyHIAMEHTALHBIX 3aKOHOB (PH3HKH;

dbopMupoBaHHE YMEHUU OOBSICHITH SIBICHUS C MCIOJIb30BaHUEM (DH3UUECKIX
3HAaHWI U HAYYHBIX JIOKA3aTeIIbCTB,;

dbopMUpOBaHHE TPEACTABICHUH O ponu (QU3MKH [ Pa3BUTUS  JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOTHH.

JIoCTIKeHHE JTHX IeNiell oOecrednBaeTcsl pENIeHUEM CICIYIOIIUX 3a1ad B IpoIecce
M3Y4eHHS Kypca (pU3UKH Ha YPOBHE CpPEeIHEro 00IIero o0pa3oBaHuUs:

e TMpPHOOpPETeHHE CHUCTEeMbl 3HAHUH 00 OoO0muX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpHsIX, BKJIIOYasi ~ MEXaHHKY, MOJIEKYJISIPHYIO du3uKy,
3NIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTBI aCTPO(PHU3UKHY;

e (opMHpPOBAaHHE YMEHHUIl NPUMEHATh TEOPETHUYECKHUE 3HAHHUS IS OOBSICHEHUS
¢u3nueckux SBJICHUNH B NPUPOAE M JIs NPHHATUS TNPAKTHUECKUX peIIeHU B
IIOBCEIHEBHOM XU3HU,



e OCBOCHHE CITIOCOOOB pEIIECHUS PA3IMYHBIX 3aJa4 C SBHO 3aJlaHHON (u3nueckon
MOJICIbIO, 3a/ia4, MOJPa3yMEBAIOIINX CAMOCTOSTEIBLHOE CO3/IaHue (PUINIECKOM
MOJIEH, aJIcKBaTHOM YCIOBHUAM 3a]1a4u;

e TIOHMMaHUE (PU3NYECKUX OCHOB U MPHUHIIMIIOB JACUCTBUS TEXHHUYECKHUX YCTPOHUCTB U
TEXHOJOTMYECKUX MPOIECCOB, UX BJIMSHUS Ha OKPYKAIOLIYIO CPENY;

e OBJIAJICHME METOJAAaMHU CaMOCTOATENBHOIO IUIAHUPOBAHUS UM MPOBEACHUS
(GU3MYECKUX  OKCIIEPUMEHTOB, aHalW3a W  HMHTEPIpETalud  HHPOPMAINH,
OnpeJieNICHUsI JOCTOBEPHOCTH MOJIYUEHHOT'O Pe3yJsIbTarTa,

e CO3/aHUE YCIOBUM Uil pa3BUTHS YMEHMH MPOEKTHO-UCCIEA0BATEIbCKOMH,
TBOPYECKOU JAEATEIbHOCTH.

Ha wusyuenwe ¢usuku (0a30BbIi ypOBCHBb) Ha YpPOBHE CpEAHEro oOIIero oOpa3oBaHHS
orBoauTcs 136 yacos: B 10-M kiacce — 68 yacos (2 vaca B Heaemo), B 11-m kimacce — 68
4yacoB (2 yaca B HEJIEIIO).

[Ipemmaraemerii B mporpamme mo (pu3uke mepeyueHb 1abopaTOPHBIX W MPAKTUYECKHX PadboT
ABIISICTCS PEKOMEHJIOBAaHHBIM, YYHUTEJb JIEJIaeT BHIOOp MpOBeneHUsS JabopaTOpHBIX padoT U
OTIBITOB C YYETOM HHIUBUAYATLHBIX OCOOCHHOCTEH 00YJarOIUXCSl.

Jlnia peanu3anuy nporpamMmbl UCIOJIB3YIOTCA Y4eOHUKH, TOMYIIEHHbBIE K UCIIOJIb30BAHUIO TIPU
peanu3aly MMEIOIUX TOCYAapCTBEHHYIO aKKpPEAWUTAIMI0O 00pa30BaTENbHBIX IMPOrpamMM
HAYaJIbHOTO 0OIIEero, OCHOBHOTO OOIIEro, CpeAHero o0Imero oopa3oBaHMs OpPTraHU3ALUSIMH,

OCYILECTBISIONIMMU 00pa30BaTENbHYIO JAESITENbHOCTh, MPHUKa30M MUHIPOCBEUICHUS OT
26.06.2025 Ne 495:

e ®usuka, 10 xnacc/ Mskumes I'.5., byxosues b.b., Cotrckuit H.H. nmox penakuueit
[TapdentheBoit H.A., Akiinoneproe obmiectBo «M3aarenberBo "TIpocBemenne’»;

o Ousuka, 11 knacc/ Mskumes I'.J1., Byxosues b.b., HUapyrua B.M. nox penakumeit
[TapdentheBoit H.A., Akimnoneproe obmiectBo «M3aarenberBo "TIpocBemienne’»;

DJNEeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI, JTOMYIIEHHBIE K UCIIOIb30BAHUIO MPU pPeaTH3aluu
UMEIOIIMX TOCYJApCTBEHHYIO AaKKPEIUTALUI0 00pa3oBaTelIbHBIX IPOrPaMM HadalbHOTO

00I11ero, OCHOBHOT'O O0ILEro, CpeaHero odmero oopa3zoBaHus MpUKa3oM MUHIPOCBEIICHUS
ot 23.07.2025 Ne 551:

1. http://nsportal.ru - conmanbHas cetb paOOTHHUKOB 0Opa30BaHHS.
2. http://markx.narod.ru/pic/ - ¢usuka B mkoure.

3 .http://festival.1september.ru/articles/ - pectuBaib memarorunaeckux uiaeh


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

«OTKPBITBII YPOK».

4 http://lwww.fizika.ru/ - caiit mns yumreneit GU3MKH M MX YYSHHKOB. 5
http://www.physics.ru/ - matepuansl o pusmke.

6 www . ege .edu.ru - uapopmarmonsslii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas komutekrus [{OPos

Ilranupyemblie pe3yJabTaThI OCBOCHUSA
NporpaMmabl

OcBoenne yueOHOro mpeamera «Du3uka» Ha ypOBHE cCpeaHero obimero obpasoBanus (6a30BBIi
ypOBeHB) JOJI?KHO O6€CH€‘II/ITB AOCTHXKCHUC CICAYIOMUX JIMYHOCTHBIX, MCTAIPCIMCTHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JINYHOCTHBIE pe3yJibTaThl

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUS yueOHOro npeamera «Pu3nka» JOHKHbBI OTpa)XaTh FTOTOBHOCTb U
CIOCOOHOCTh  O0YyYaroIUXcs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3MLMEH
JUYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpHMEHTAlMi, IO3UTUBHBIX BHYTPEHHHUX  YOEXIEHHIH,
COOTBETCTBYIOIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOro OOIIEeCcTBa, pacIIMpEeHUE >KU3HEHHOTO
OIbITa M OIBITA JEATCIBHOCTH B IPOLIECCE PEANU3ALNUNA OCHOBHBIX HAIIPABICHUN BOCIHUTATEIBHOU
JESATEIBHOCTH, B TOM UHUCIIE B YACTH.:

1) rpaIaHCKOTr0 BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUN 00YJAIOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOT'O 4WJICHA
POCCHICKOTO 00IIIEeCTBA,;

IMPUHATHUC TPAAULUOHHBIX OGH.[G‘IGJIOBG‘-IGCKI/IX TYMaHUCTUYCCKUX U JCMOKPATUICCKUX L[GHHOCTGI\/'I;

TOTOBHOCTH BECTH COBMECTHYIO JIESTEIILHOCTh B MHTEpECaX TPakJaHCKOTO OOIIECTBa, y4aCTBOBATH B
caMOYIpaBJIeHUU B 00pa30BaTeNbHOM OpraHu3anuy,

yMEHHE B3aMMOJICUCTBOBATh C COIMATBHBIMH HHCTHUTYTaMHU B COOTBETCTBHU C MX (YHKIHSAMH H
Ha3HA4YCHUEM,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JIEATEIbHOCTH,
2) NATPHOTHYECKOTO BOCTIUTAHMUS
c(hOpMUPOBAHHOCTh POCCUICKOMN TPaKIAHCKON UACHTUYHOCTH, TATPUOTHU3MA,

[IEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKCHHSIM POCCHUCKHUX YYCHBIX B
ob6sacTh (HU3UKHA U TEXHUKH;


http://www.fizika.ru/
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3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUSI:
c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHUS,

CIIOCOOHOCTh OLIEHMBAaTh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pEIICHUs, OPUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCII€ B IEATEIbHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHE YCTOMYHUBOTO OYIYIIETO;
4) 3CTeTHYECKOr0 BOCIIUTAHUS .

JCTETHMYECKOE OTHOIIEHHWE K MHUpY, BKIIOYAas OSCTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢dusnueckoil Hayke;

5) TPy10BOT0 BOCTIMTAHUSI
MHTEpEC K pa3iM4HbIM cdepaM NpoPEeCcCHOHANBHON EATENFHOCTH, B TOM 4YHCJIE CBS3aHHBIM C
¢u3uKOii M TEXHMKOH, YMEHHE COBepIIaTb OCO3HAHHBIA BbIOOp Oynymield mnpodeccun u

PCAIN30BbIBATH COOCTBEHHEIC JKU3HEHHEIE IIJIAHBI,

TOTOBHOCTb M CITOCOOHOCTH K 00Opa30BaHMIO U CaMOOOpa30BaHUIO B 00J1aCTH (PU3UKHU HA MPOTIKECHUN
BCEH KU3HU,

6) 3K0JI0rH4eCcKOr0 BOCIIHTAHUS .

c(OPMHPOBAHHOCTD YKOJIOTHYECKON KYJIbTYPBHI, OCO3HAHKE TTT00AIBHOTO XapaKTepa SKOJIOTHYECKHX
npooiiem,;

IJIAHUPOBAHUE U OCYILECTBIICHHE JCUCTBUH B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HAaHMS Lelei
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA,

pacmnpeHI/Ie OIIbITa ACATCIBbHOCTHU 3KOHOFH‘-I€CKOﬁ HaHpaBHeHHOCTI/I Ha OCHOBC MMCHOIINUXCA 3HaHHﬁ
1o Gpu3uKe;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS:

cOpMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢u3nveckoil HaykH;

OCO3HAaHHUE IICHHOCTHU HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTH B IIPOLECCE UIYUCHUA (bI/ISI/IKI/I
OCYHICCTBJIATH NPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIBHOCTD MHANBHUAYAJIbHO U B I'PYIIIIC.

MeTanpeaMeTHbIe pe3yJbTaThl

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3zoBble Jlornyeckue 1eMcCTBUSA:

e CaMOCTOSTENbHO (OPMYJIUPOBAaTh M aAKTyaIM3UpOBAaTh MpoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

e OIPEIENATH LEIU ACITEIBHOCTH, 331aBaTh IAPAMETPbl U KPUTEPUHU UX JOCTUKEHUS;

e BBIABJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3NUYECKUX SIBICHUSIX;



pa3pabarbIBaTh IUTAH PEIICHHS TPOOJIEMBI C YYETOM aHAIN3a UMEIOIINXCSI MAaTepUAThHBIX U
HEMaTepHUaIbHBIX PECYPCOB,;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OIIEHUBATHh COOTBETCTBHE PE3YIHTATOB LIETSM,
OLICHUBATh PUCKH ITOCIEACTBUM ACSITEIBHOCTH;

KOOPJAMHHUPOBATh ¥ BBIMIOJNHATH pPAa0OTy B YCIOBHSX pPEATbHOTO, BHPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBUS,

pa3BHBaTh KPEATUBHOE MBIIIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBUA.

BIIQZICTh HAyYHOH TEPMHHOJIOTHEH, KIIOYEBBIMH TOHATHSAMH M METONAaMH (U3MUECKON
HayYKH,

BIIaZICTh HAaBBIKAMU Y4YE€OHO-HCCIIEIOBATEILCKOW M IPOCKTHOW AEATENBHOCTH B 00JacTH
¢u3nKH, COCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METOJOB PELICHHUS
3ama4 PU3NIECKOro COAEpKaHUs, TPUMEHEHHUIO Pa3INYHBIX METO/I0B ITO3HAHMUS;

BJIAJCTh BHJIAMH JEATEIBHOCTH MO TIOJIYYCHHIO HOBOTO 3HAHMs, €ro HHTEpIpeTaluy,
npeoOpa30BaHUI0 M MPUMEHEHHIO B PA3IUYHBIX y4eOHBIX CHUTyalusiX, B TOM YHCIE HpU
CO3JIaHUH Y4EOHBIX IMPOEKTOB B 00JIaCTH (DU3UKH;

BBISBJIATH IPUYMHHO-CIICACTBCHHBIC CBSI3M U aKTyaJIM3HPOBATh 33Ja4dy, BBIIBUTATh TUIIOTE3Y
€e peIICHHUs, HaXOAUTh apryMEHTHI Ui JT0Ka3aTeJIbCTBA CBOMX YTBEPXKACHUH, 3a7aBaTh
napaMeTphl ¥ KpUTEPHH PEIICHHS,

aHAJTM3UPOBATh MOJYYCHHbIE B XO/I€ PEIICHUS 3a/1a4l PE3yJIbTaThl, KPUTHYECKH OILICHUBATh
UX JI0CTOBEPHOCTB, IPOrHO3MPOBATh N3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4 B 00pa30BaTEIbHON JIEATEILHOCTH, B TOM
YHCIIe TIPH N3YYCHNHU (PHU3HKH,

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

YMETh MIEPEHOCHUTH 3HAHUS 10 (PU3MKE B MPAKTUUECKYIO 00JIACTh )KU3HEACATEIBHOCTH,
yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTei;

BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OpUTMHAIBHBIEC IOIXO0/IbI M PELICHUS;

CTaBUTh NPOOJIEMBI U 33JaUH, TOMYCKAIOIIUE albTepHATUBHbIEC PEILICHHUS.

Pabora ¢ unopmanmei:

BJIAJICTh HABBIKAMHU TOJyYCHHs] WHPOpPMAIUU (PU3HUECKOTO COACPIKAHUS U3 MUCTOYHHUKOB
pasHBIX THIIOB, CAMOCTOSITEJIBHO OCYILECTBIATh MOWCK, aHAJIN3, CUCTEMATH3AIHIO H
MHTEPIPETAIHIO HHPOPMAIIMY PA3TUYHBIX BHIOB U ()OPM MPEICTABICHUS,

OLIEHUBATh JIOCTOBEPHOCTH MH(OPMAIHH;

UCTIOJIB30BaTh CPEACTBa HHMOPMAIIMOHHBIX H KOMMYHHUKAIITMOHHBIX TEXHOJIOTHIA B PEIICHUU
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX W OpraHU3AIMOHHBIX 33Ja4 C COONIOJIEHUEM
TpeOOBaHUN HSPrOHOMHUKH, TEXHHUKH OE30MaCHOCTH, THUTHEHBI, pecypcocOepeKeHus,
MPABOBBIX M ITHYECKUX HOPM, HOPM HH(OPMAIIMOHHON 6€301acHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COICPIKAaHUS B pa3IMUHBIX (popMaTax ¢ y4eToM HazHAUYCHUS
uHbOpMAlMK U LIEJEBOM ayaUTOPHUH, BHIOMpas ONTHUMAJIbHYIO (OpMy MpEACTaBICHHUS H
BU3YaJIN3aIUH.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH 1A TEILHOCTH,

pacrno3HaBaTh NPEANOCHUTKH KOH(DIUKTHBIX CUTYallul U CMATYaTh KOH(DIUKTHI;

pa3BEpHYTO W JIOTUYHO H3JIaraTb CBOKO TOUYKY 3pEHHUS C MHCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB;

NOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U HHIUBUAYaJTbHON pabOTHI;
BbIOMpaTh TEMAaTUKy W METOJIbl COBMECTHBIX NEHCTBHII C y4eToM OOIIUX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJ10TO 4JI€Ha KOJUIEKTHBA,



e TMPUHUMATH II€JIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH U KOOPAMHHUPOBATH
JEUCTBUA MO0 €€ JOCTUKEHHIO: COCTABIATh IJIaH JECUCTBUM, paCpeesiaTh POJIU C YUETOM
MHEHUH YJaCTHHKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

e OIICHWBATh KAYECTBO CBOETO BKJIAJAa M KAK/IOTO YYaCTHUKA KOMAaH]IbI B OOIIUI PE3yNbTAT MO
pa3pabOTaHHBIM KPUTEPUSIM,

e IpeljiaraTb HOBBIC MPOEKTHI, OIEHUBATh HJEU C MO3MIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

e OCYHIECTBIIATh IO3UTMBHOE CTPATETMYECKOE TIOBEICHUE B PAa3JIUYHBIX CUTYalHsX,
MPOSIBIISATH TBOPYECTBO U BOOOpAKECHHE, OBITH HHUITUATHBHBIM.

PeryasiTuBHbIe YHHUBepPcaJbHbIe YUeOHbIEe 1eHCTBUSA
Camoopranmszaums:

e CaMOCTOSITEIbHO OCYILECTBISATh IMO3HABATENIBbHYIO JIE€ATENbHOCTh B oOOnacTu (pu3Mku u
ACTPOHOMUHU, BBISIBIIATH TPOOJIEMBI, CTAaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

e CAaMOCTOSITEIHO COCTaBIISATh IUJIAaH PEHICHHs] PACUETHBIX M KAayeCTBEHHBIX 3aj]ad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOH paboThl € YYETOM HUMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTEHUI;

e J1aBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

e pacHIMpATH paMKH y4eOHOro mpeaMeTa Ha OCHOBE JIMUHBIX MPEINOYTEeHUH;

e JeNaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATH €ro, Oparhb Ha ce0s OTBETCTBEHHOCThH 3a
pelieHue;

e OLIGHHWBATh NPUOOPETEHHBIN OIIBIT,;

e CI0coOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO 3PYIUIIMUA B 00JaCTH (PU3UKH, TOCTOSIHHO
MTOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTE/IEKT:

e JaBaTh OIICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3yJIbTATOB LEISIM,;

e BIJIAJIETh HaBBIKAMU MO3HABATEIbHON pedieKcun Kak OCO3HAHUSI COBEPIIAEMBIX NEHCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHUI;

e HCMOJIb30BaTh MPUEMBI peIICKCHH JIJIsl OLEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS,;

e YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS M0 UX CHUKEHUIO;

e IIPUHUMATh MOTHUBBI U apIyMEHTHI APYTUX MPU aHATIU3€E PE3YIbTATOB IEATEIbHOCTH;

e TIPUHUMATH CeOsl, MOHUMAsi CBOM HEIOCTATKHU M IOCTOMHCTBA,

e IIPUHUMATh MOTHUBBI U apryMEHTBI APYTUX MPU aHATIU3€E PE3YIbTATOB IEATEIIBHOCTH,;

e TIPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce MOCTHIKEHHS JTHYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPaMMbI MO (pU3MKE I YPOBHS
cpenHero obmiero oOpa3oBaHUS y OOYYArOMIMXCS COBEPIICHCTBYETCS SMOIIMOHAIBHBIN HWHTEIIEKT,
HpeANoJararonfi choOpMUPOBAHHOCTD:

e CaMOCO3HAHMS, BKJIOYAIOMIEr0 CIIOCOOHOCTH NMOHMMATHL CBOE SMOIMOHAILHOE COCTOSHHE,
BUJICTh HAlpaBJICHUS Pa3BUTHS COOCTBEHHON 3MOIIMOHANBHON cephl, ObITh YBEPEHHBIM B
cebe;

o CaMOper.HI/IpOBaHI/I}I, BKJIFOYAKOIICTO CaMOKOHTpOHB, YMGHI/IG HpI/IHI/IMaTB OTBCTCTBCHHOCTH
3a CBOE IIOBEJICHUE, CIOCOOHOCTh aJaNTHPOBATHCSA K AMOIMOHAIBHBIM W3MCHCHHSIM U
MPOSIBJISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;,

e BHYTPCHHCH MOTHBAIIMH, BKJIIOYAMOIICH CTPEMIICHHE K JOCTHKCHHIO IEIH M YCIEXY,
OIITUMHU3M, UHUIITUATUBHOCTD, YMGHI/IG I[eﬁCTBOBaTB HUCXOOA U3 CBOUX BOBMO)KHOCTGI\/'I;



e OMIIATHM, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTHIBaTH €ro TMpPH OCYIIECTBIEHHWU OOIICHHS, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKHUBAHHUIO;

e COLHMAaJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAMBATh OTHOILIEHUS C APYTUMU
JIOABMH, 3a00THTHCS, IPOSBIIATH UHTEPEC U Pa3peIIaTh KOHPIUKTHI.

IIpeaMeTHBbIE pe3yJbTAThl

10-i1 kiace

K xonny o6y4yenus B 10-M kJiacce npeaiMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUIM:

e JIEMOHCTPUPOBATh HAa MpPHUMEpaxX pojib U MeCTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOU
HAy4YHOM KapTUHBI MHpA, B PA3BUTHUM COBPEMEHHOM TEXHUKHM U TEXHOJIOTHH, B
MIPAKTUYECKON JACSITELHOCTH JTFO/ICH;

e YYUTHIBATh TPAHUIIBI IPUMEHEHUS U3yYEHHBIX (PU3MUECKUX MOJENEei: MaTepuaabHas TOUKa,
WHEpIHATbHAS CHCTEMa OTCUeTa, a0COJMIOTHO TBEPAOE TeNl0, HICAIBbHBIN Ta3, MOJCITH
CTPOCHUS Ta30B, JKUAKOCTEW W TBEPIBIX TeJ, TOYEHYHBIM HSJIEKTPUUYECKUN 3apsia Mpu
penieHny GU3MYECKUX 3a/1a4,

e pacno3HaBaTh (U3MUYCCKHUE SBICHUS (IPOLECCHI) W OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJIIPHO-KHHETHYECKON TEOPUH CTPOCHHS BEUIECTBA U AICKTPOAMHAMUKH:
PaBHOMEpPHOE W PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOAHOE MajJeHue Tell,
JIBUKCHHUE IO OKPYKHOCTH, WHEpPIHs, B3amMmojeicTBue Ten, auddys3us, OpOyHOBCKOE
IBUKEHHE, CTPOCHHE KUJKOCTEH M TBEpABIX TeN, U3MEHEeHHEe 00beMa Tel MPHU HarpeBaHUU
(oxnmakaeHWM), TEIUIOBOE  pPABHOBECHE,  KCIAPCHUE, KOHJCHCAIWs,  IUIABJICHHE,
KpUCTAJIIN3alUs, KUIEHHE, BJIAKHOCTh BO3[yXa, IOBBIIICHUE [ABJICHHs ra3a IMpU €ro
HarpeBaHWU B 3aKPHITOM COCYZAE, CBSI3b MEXIy I[apaMeTpaMu COCTOSHHUS Ta3a B
M30Ipoleccax, IeKTpU3alus Tell, B3aUMOACHCTBHE 3apsI0B;

e OIKCHIBATHh MEXAHWYECKOE IBUKCHHE, HCIOIb3ys (HHU3MUECKHE BEIMYUHBI. KOOPIUHATA,
MyTh, TMEpPEMEIIEHHE, CKOpPOCTh, YCKOpPEHHE, Macca Tella, CHJla, UMIYJIbC Tena,
KHHETUYECKasi SHEPrus, MOTCHIMAbHAS JSHEPrus, MeXaHWdeckas padoTa, MexaHWdecKas
MOIIHOCTh; TPU ONHCAHMM TMPABUIBHO TPAKTOBATh (PU3UYECKUI CMBICT HCHOJIb3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS W EJMHUIIBI, HAaXOMUTh (OPMYIBI, CBS3BIBAIOIIME JTaHHYIO
(bu3NYeCcKyI0 BeIMYUHY C APYTUMHU BEIUYUHAMU,;

e OIHKCHIBATh M3YYCHHBIC TEIJIOBBIE CBOWCTBA TEN W TEIUIOBBIC SIBICHUS, HCIIOJIb3Ys
¢u3nueckre BEIMYMHBI. JIaBJIC€HHE rasa, TemIeparypa, CpeAHssi KWHETHYecKas SHeprus
Xa0TUYECKOTO JIBIDKEHUSI MOJICKYJ, CPEAHEKBAAPATUIHASI CKOPOCTh MOJIEKYII, KOJTHMYECTBO
TEIUIOTHI, BHYTPEHHSS OJHEprus, padora ra3a, KOIQPHUIMEHT TOJE3HOTO JEeHCTBHS
TEIUIOBOTO JBUTATENs; TPH OINUCAHUU TPABHIBLHO TPAKTOBATh (DU3HUECKUN CMBICI
UCIOJIb3YEMBIX BEIMUYMH, UX 0003HAUEHUS U €AUHUILIBI, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOLINE
JTaHHYI0 (U3UYECKYIO0 BETUYHHY C IPYTHMH BETHIMHAMH;

e OIKCHIBaTh H3YYCHHBIE 3JIEKTPUUECKHE CBOMCTBA BEUIECTBA U JJIEKTPUUYECKHUE SBIICHUS
(mportecchl), UCTONB3ysl (U3NYCCKUE BEIMYHHBI. SJICKTPUUYCCKUU 3apsisl, JIEKTPUYCCKOE
roJjie, HANpsHKEHHOCTh TOJIsA, TOTEHIHUal, pPa3HOCTh MOTEHLHUAJIOB; IPH OMNUCAHUU
MPAaBWJIBHO TPAKTOBATh (PH3UYECKHUI CMBICI HCIONB3YEMBIX BEIHYHH, UX O00O3HAYCHUS U
€IMHUILIBI, YKa3blBaTh (OpPMYJbI, CBS3BIBAIOIIME MJAHHYIO (DU3MYECKYI0 BEIMYHUHY C
JIPYTUMU BEeJIMYUHAMU,

e aHATM3HUPOBATh (PU3WYECKUE TMPOILECCHl M SABJICHHUS, HUCHOJb3Ys (U3NYECKUE 3aKOHBI U
MPUHIUIIBL: 3aKOH BcemupHoro tarotenus, |, Il u |1l 3akons HetoToHa, 3aK0H coXpaHeHuUs
MEXaHUYECKON HHEpPruM, 3aKOH COXPaHEHHs] HMMITYJIbCa, MPHUHIMII CYNEpPHO3ULUU CHII,
MPUHIIAIT PABHONPABHSI WHEPIUATBHBIX CUCTEM OTCYETa, MOJEKYJISIPHO-KMHETUYECKYIO
TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBSI3b CPEAHENW KHUHETUYECKOW SHEpruu



TEIUIOBOTO  JIBIDKEHUSI MOJIGKYJN ¢ aOCOJIIOTHOW —TeMIepaTypoil, MepBbIii 3aKOH
TEPMOJUHAMUKH, 3aKOH COXpPaHEHUs 3JEKTPUUYECKOro 3apsia, 3akoH Kyrona, mpu 3Tom
pa3nuyath CIIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKOe BBIpaXEHUE U
ycioBust (TpaHMIIb, 001aCTH) TPUMEHUMOCTH;

e OOBSCHATH OCHOBHBIC MPUHIUIBI JEHCTBUS MAIIMH, MPHUOOPOB U TEXHUUYECKUX yCTPOUCTB;
pa3ianyaTth yCI0BHs UX OE30MaCHOTO HCIOIb30BaHUS B IOBCETHEBHOM KU3HU,

e BBIMOJHITH SKCICPUMEHTHI 1O HCCICIOBAHHIO (PU3UYECKUX SIBICHUH U TPOIECCOB C
UCIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX M3MEPEHUH, Mpu 3TOM (HOPMYIUPOBATH
npobsemMy/3agady M THIOTE3y YUeOHOTrO OSKCIEPHUMEHTa, COOMpaTh YCTAHOBKY U3
MPeJIOKEHHOTO0 000PYAOBaHUSI, TPOBOAUTH OIBIT U (POPMYIUPOBATEH BHIBOJIBI;

e OCYIIECTBIATH MPSMbIE W KOCBEHHBIE H3MEPEHUS (U3MUECKUX BEIUYHH, TPU ITOM
BbIOMpATh ONTHUMAJIBHBIA CIIOCOO M3MEPEHMsI M MCIOJIb30BaTh U3BECTHBIE METOMAbI OLICHKU
IIOTPELIHOCTEN U3MEPEHUN;

e HCCIIEAO0BATh 3aBUCUMOCTH MEXIY (PU3NUECKHUMH BETUYMHAMHU C UCMOJIb30BAaHUEM IMPSMBIX
M3MEpEHUH, IPU STOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH PEe3yabTaThl MOJIYICHHON
3aBUCHUMOCTH (DU3MYECKHX BEIWYMH B BHUAE TaOIUI W TpaduKoOB, AeNaTh BHIBOJBI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

e colOmomaTe mpaBWiia 0e30MacHOr0 TpyAa MpH MPOBEACHUM HCCIENOBaHUII B paMKax
y4eOHOr0 H3KCHEPUMEHTa, Y4eOHO-HCCIeAOBATEIbCKONM M MPOEKTHOH JAeATeIbHOCTH C
MCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBAHHS;

e pemiaTb pacyeTHbIE 3aJaud C SBHO 3aJaHHOM (QU3MYECKOW MOJENbIO, HCIOJIb3YS
¢u3nuecKkre 3aKOHBI W TPUHIMIBI, HAa OCHOBE aHalW3a YCJIOBHS 3aJayd BBIOUPATH
(bU3UIECKYIO MOJICITh, BBIICTATh (PU3MUECKHUE BETUYHHBI U (POPMYIIBI, HEOOXOIMMBIE JIJIs €€
pelleHus, TPOBOAWTH pacueThl U OICHUBATh PEATHHOCTh TOTYYEHHOTO 3HAYCHUS
(hbU3UIECKON BEITMYHUHBI;

e pemiaTh Ka4eCTBEHHBIC 3aJla4M. BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IEMIOYKY
paccyXIeHHi ¢ OOpoii Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SBJICHUS,

e HCTOJB30BaTh MPH PEIICHUU YIEOHBIX 3a/7a4 COBPEMEHHbBIE NH(DOPMAIIMOHHBIC TEXHOIOTUN
JUIS TIOMCKA, CTPYKTYpPUPOBAaHMSI, UHTEPHPETAUN U NPEICTaBICHUS Y4eOHOM M Hay4dHO-
MOMyJSIpHOM  WHGOpPMAIIMK, TOMYYEHHOW W3 Pa3IMYHbIX HCTOYHUKOB, KPUTUYCCKU
aHAJIM3UPOBATH MOTY4aeMyIo HH(OPMALIHIO;

e TIPUBOJUTH MPHUMEPHI BKJIA/la POCCHICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE IPOLECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJOTHUH;

e HCTOJB30BaTh TEOPETHUECKUE 3HAHUS IO (PU3MKE B MOBCEAHEBHOW KU3HU ISl OOECTICUCHUS
0€30IacHOCTH TIpU OOpalleHHH ¢ NPUOOpaMH MU TEXHUYECKUMH YCTPOWCTBAMH, IS
COXPAaHEHHUS 3JI0OPOBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOMICH
cpene;

e paboTaTh B IPYNIE C BBHIIOJIHEHUEM PA3IMYHBIX COLUATIBHBIX POJICH, TUTAHUPOBATH PabOTy
IpyNINbl, PAallMOHANIBHO paclpeAensiTh O00S3aHHOCTH U IUJIAHUPOBATh MAESITENBbHOCTH B
HECTaHJAPTHBIX CUTYAIUAX, aJICKBATHO OIEHUBAThH BKJIAJl KXKOTO U3 YYACTHUKOB TPYIIITHI
B pellIEHUE paccMaTpUBAEMOI MPOOIEMBI.

11-i1 kiaace

K xoHmy ooyuenus B 11-m KJjacce npeaMeTHbIE pe3ynbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPa’KaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

e JIEMOHCTPUPOBaTh Ha IpUMEpPax poJib U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpaA, B DPa3BUTUU COBPEMEHHOM TEXHHKH U TEXHOJOTHUM, B
IPAKTUYECKON JIEATENBbHOCTH JIOAEH, LEJIOCTHOCTh M E€AMHCTBO (U3NYECKOM KapTHHBI
MUDA;

e YUUTBHIBATh TPAHUIBl TPUMEHEHHA M3YYEHHBIX (U3UUECKUX MOJENIEH. TOYEUHBIH
JJIEKTPUYECKUN 3apsill, Jyd CBETa, TOYCYHBIM MCTOYHMK CBETA, ANEpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO si/ipa IIpH pellieHUH GU3NYECKUX 3a/1a4;



e pacmo3HaBaTh (uU3MUECKUE SBJICHUS (MPOIECCH) U OOBACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN W KBAaHTOBOM (DM3HMKHU: DSJEKTpUUECKas MPOBOAUMOCTh, TEIJIOBOE,
CBETOBOE, XHUMHYECKOE, MArHUTHOE JCHCTBHS TOKa, B3aUMOJICHCTBHE MArHUTOB,
ANIEKTPOMAarHWTHAs WHIYKLHs, JEWCTBHE MarHUTHOTO MOJS HAa MPOBOAHHMK C TOKOM U
IBUOKYIIMICS — 3apsifi, OJIGKTPOMArHUTHBIE KONEOAHWS W  BOJHBI, NPSIMOJIHHEHHOE
pacnpocTpaHEHHE CBETa, OTpakK€HUe, IMpelioMiieHue, HHTepdepeHuus, audpakuus u
NoJsipu3anusl CBeTa, Auchepcus cBera, QotolnekTpuueckuii 3ddext (pororddekr),
CBETOBOE J]aBJICHHE, BOZHUKHOBEHUE JJMHEHUATOro CIIEKTpa aTOMa BOJOPO/ia, ECTECTBEHHAS
Y UCKYCCTBEHHAS PaJIMOAKTUBHOCTD,

e ONHWCHIBATh HW3yYCHHBIC CBOWCTBA BellecTBa (IJICKTPUUYESCKHUE, MArHUTHBIC, ONTHYECKUE,
AJIEKTPUUECKYIO TPOBOJUMOCTh Pa3IMYHBIX CpPEA) M  DJICKTPOMATHUTHBIC —SIBICHHSI
(mportecchl), HMCMONB3Ysl (U3MUYCCKUE BEIMYMHBL DJICKTPUYCCKUI 3apsja, CHia TOKa,
ANEKTPUUYECKOE HAMPSHKEHUE, DJEKTPUUIECKOE COMPOTUBJICHHE, PA3HOCTh MOTEHIIUANIOB,
ANEKTPOABIDKYILAsA cuiia, paboTa TOKa, MHAYKIMS MarHUTHOTO MOJifA, cujla Ammepa, cuia
JlopeHnia, MHAYKTUBHOCTh KATYIIKH, JHEPTHsl JJIEKTPUYECKOTO M MArHUTHOTO IOJICH,
MepHoJ M YacToTa KoneOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps] M CHJla TOKa B Ipolecce
TApMOHHYECKHUX JJIEKTPOMArHUTHBIX KoJeOaHud, (OKYCHOE PACCTOSHHE U OINTHYECKas
CWJIa JIMH3bI, MPU OMUCAHUU NPAaBUIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCIOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (OPMYIIbI, CBS3BIBAIOLIUE JAHHYIO
(U3HYECKYIO BETHUUHY C APYTUMHU BETUYUHAMU,

e OIHWCHIBATh M3y4YCHHBbIC KBAHTOBBIC SIBJICHUS M TMPOLIECCHl, HCHONB3YS (U3HUECKUE
BEJIMYUHBI. CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTAa CBETa, SHEPTUs U
UMIyJIbC (POTOHA, MEpPUOJ MOIypachajga, YHEprHsl CBA3M aTOMHBIX S/I€p, IPU OMUCAHUU
MPABIWJIBHO TPAKTOBATh (PHU3UYECKHUI CMBICI HCIONB3YEMBIX BEIHYHH, UX O00O3HAYCHUS U
€IMHUILIBI, YKa3blBaTh (OPMYIbI, CBSI3BIBAIOLIME JAaHHYIO (U3HUYECKYI0 BEIMUYHUHY C
JOPYTUMHU BEJTMYUHAMU, BRIYUCISATH 3HAU€HUE (PU3NIECKON BETUYHHEI,

e aHATM3HUPOBATh (PU3WYECKUE TMPOILECCHl U SABJICHUS, HUCHOJb3Ys (U3NYECKUE 3aKOHBI U
OpUHIOMIBL. 3akoH OMa, 3aKOHBI MOCIIEOBATETFHOTO W IMAPAIICIBHOTO COCTUHEHUS
MPOBOJHUKOB, 3aKkoH JDkoyns—JIeHna, 3aKOH SJIEKTPOMArHUTHOM WHIYKLIHMH, 3aKOH
MPSIMOJUHEHHOTO  paclpOCTpAaHEHUS CBETa, 3aKOHBI OTPAXKCHHs] CBETA, 3aKOHBI
MpEJIOMJICHUS CBETa, ypaBHEeHHWe OWHImTeHHA st GoTodPdekra, 3aKOH COXpaHCHUS
SHEPTUH, 3aKOH COXPAHECHUS UMITYJIbCa, 3aKOH COXPAHEHUS JIEKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHHsS MacCOBOTO uHMcia, MocTynaTel bopa, 3akoH paguMoakTHBHOIO pacraia, Ipu
3TOM pPa3IMyaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKEHUE U
ycioBust (TpaHMIIbI, 001aCTH) TPUMEHUMOCTH;

e OIpEAETsATh HAMpaBIICHWE BEKTOpPA HMHIYKIMM MArHUTHOTO TOJIS MPOBOJHUKA C TOKOM,
cunbl Amniepa u cuiibl Jlopenna;

e CTPOWTH U OMHCHIBATH U300paKEHHE, CO3/I1aBaeMOE TUIOCKUM 3€PKajioM, TOHKOW JTMH30M;

e BBINOJHATH SKCIEPUMEHTHl MO UCCIEJOBAaHUIO (PU3NYECKUX SIBICHUI U MPOLECCOB C
UCIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX M3MEPEHUN: Tpu 3TOM (HOPMYIHPOBATH
npobnemy/3agady ©W THIOTE3y YYeOHOrO OSKCIIEPHMEHTa, COOHMpaTh YCTAHOBKY U3
MPETIOKEHHOTO 000PYAOBaHHUS, TPOBOAUTH OMBIT U (POPMYITUPOBATEH BHIBOIHI;

e OCYILECTBJIATh MpSMbIE W KOCBEHHbIE H3MEpEHUsS (U3MUECKUX BEIUYHMH, TpPU ITOM
BBIOMpATh OMTUMAJBHBIA CIIOCOO M3MEPEHHs M MCIOIh30BaTh U3BECTHBIE METOMBI OIICHKU
MOTPENTHOCTEN U3MEPEHUI;

e WCCIIEZOBATh 3aBUCUMOCTU (PU3UYECKUX BEIUYHH C HCIIOIH30BAHHEM MPSIMBIX H3MEPECHUI:
IpyU O3TOM KOHCTPYHpPOBaThb YCTAaHOBKY, (UKCHPOBATh PpPE3ylbTaThl IOJY4EHHOMN
3aBUCHMOCTH (DU3MYECKHX BEIWYMH B BHUJAE TAaONMMI] U TpaduKoB, AelaTh BHIBOJBI IO
pe3ylibTaTaM HCCeI0BaHuUS;

e coOmomaTh mpaBWwia O€30MacHOTO TpyAa MPU TPOBEACHHHM HWCCICIOBAaHUN B paMKax
y4eOHOr0 H3KCHEPUMEHTa, Y4eOHO-HCCIeAOBATEIbCKONM M MPOEKTHOH JAeATeIbHOCTH C
MCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBAHHS;

e pemiaTb pacyeTHbIE 3aJaud C SBHO 3aJaHHOM (QU3MYECKOW MOJENbIO, HCIONb3YS
¢u3nuecKkre 3aKOHBI W TPUHIMIBI, HAa OCHOBE aHalW3a YCJIOBHS 3a/Jayd BBIOUPATH



(bu3NYECKyI0 MOJIeINb, BBIACIATh (U3NUECKUE BETUYMHBI U (POPMYIIbI, HEOOXOAUMBIE IS €€
pelIeHusl, NPOBOAWTH pPACUYETHl M OLCHHWBAaTh PEANTBHOCTh MOJIYYEHHOTO 3HAYCHUS
(bu3MUECKOl BEIUYNHBI;

e pemiaTh KaueCTBEHHBIC 3a/aud. BBICTPAMBATh JIOTHYECKH HETPOTHBOPEUMBYIO LEMOYKY
paccyXJIeHHi ¢ ONOopol Ha 3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS,

e HCIIOJIB30BATh NPH PEIICHUU y4eOHBIX 3a/1a4 COBPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJIOTUU
IUIS TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAMH U IPEICTaBICHHUs Yy4eOHOH M HaydHO-
HNOMYJISIPHON  MH(GOpPMAIUK, MOJTYYCHHOM W3 pPAa3IMYHBIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UPOBATh MOJTydaeMyro HH(pOpMaIuio,

e OOBSICHATH MPUHIMITEI ACHCTBHS MAalIWH, TPHOOPOB M TEXHUYECKUX YCTPOMCTB, pa3indaTh
YCIIOBHSI X 0€3011aCHOTO MCIIOIb30BaHUS B IOBCETHEBHOMN JKU3HU,

e IIPHUBOJIUTH TPHMEPHI BKJIAJa POCCHHCKHX M 3apyOCKHBIX YYEHBIX-(DM3UKOB B pa3sBUTHE
HAyKH{, B 00BSCHEHHE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B PAa3BUTHE TEXHUKU M TEXHOJIOTHIA;

e HCIIOJIB30BATh TEOPETHUYECKUE 3HAHUS 1O (DU3UKE B IIOBCEAHEBHON KHU3HU /ISl 00ECTIeYeHUS
0e30macHOCTH TpU OOpaIleHud ¢ NpudopaMd M TEXHUYECKHMMHU YCTPOMCTBaMH, IUis
COXpaHEHHsI 370POBbS M COONIOJICHUS HOPM IKOJOTHYECKOTO MOBEJCHUS B OKPY)KaIOIIeH
cpene;

e paboTaTh B TPYMIE C BHIIOJIHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJICH, IUIAHUPOBATh PadoOTy
TPYNIBI, PAalMOHAIBHO PACIpEeNeNaTh OOS3aHHOCTH W IUIAHWPOBATh MAEATEIHHOCTH B
HECTaHIAPTHBIX CUTYalLUsAX, aJleKBaTHO OIICHWBATh BKJIAJ KAXJOTO U3 YYACTHUKOB I'PYIIIIbI
B pEIICHHE pacCMaTPUBAEMON TIPOOIIEMBI.

Coaep:kanue yueOHOro npeaMera

10-1 kaace

Pa3nen 1. ®u3nka u MeTOAbI HAYYHOI'O NIO3HAHUS

®dusuka — Hayka o npupone. Haydnsle MeTobI TO3HAHUA OKpYyKaromero mupa. Pons skcnepumenTa
U TEOPUH B IIPOLIECCE NO3HAHUS PUPOABI. DKCIIEPUMEHT B (PU3HKE.

MopenvupoBanue (GU3MYECKUX SBICHUN W mpolieccoB. Hayunbie rumores3sl. @u3nyeckue 3aKOHbBI U
TeopuH. [ paHUIIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.

Pons u mecto ¢u3uku B popMUpOBaHUN COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B MPAKTHYECKOUN
JEATENIbHOCTH JIFOJIEH.

JeMoHCcTpanmu

Amnanorossle 1 IU(GPOBBIE U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.
Paszngea 2. MexaHuKa

Tema 1. KunemaTuka

Mexannueckoe paBukeHHE. OTHOCHUTEIBHOCT MEXaHMYECKOro nBwkeHus. Cucrema orTcyera.
Tpaexropus.

[epemeriieHre, cKOpocTh (CpeiHsIsi CKOPOCTh, MTHOBEHHAss CKOPOCTh) M YCKOPEHHE MaTepHalibHON
TOYKH, UX MPOEKINUU HA OCH CUCTEMBI KoopaAnHaT. CloXeHHne NepeMeIIeHUI U CII0KEHUE CKOPOCTEH.



PaBHOMEpHOE U PaBHOYCKOPEHHOE MpPSIMOJNIMHEIHOE ABKeHHE. [ padKi 3aBUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILECHNS MaTEPUAILHON TOYKH OT BPEMEHHU.

CBoOonHOe majeHune. Y CKopeHne CBOOOHOTO TaICHHUS.

KpuBonuneiiHoe nBuxkeHue. J[BU)KEHHME MAaT€pUAIbHON TOYKHM IO OKPYXHOCTU C HOCTOSSHHOW IIO
MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHEWHass CKopocTh. llepwon m dacroTa oOparieHwHs.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: CIIUIOMETP, IBUXKEHUE CHAPSIOB, LIEMTHBIC U
pEMEHHbIE TIepeIayH.

JemoHcTpauuun

e Mopenb CUCTEMBI OTCUETA, HIUTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKECHHUS.
o Ilpeobpa3zoBanue NBHKEHUMN C UCTIONB30BAHUEM MTPOCTHIX MEXAHU3MOB.

o IlaneHue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

o HaOmionenue nBuxxeHus Tena, OpoOUICHHOTO MO/ YIIOM K TOPU30HTY U TOPU30HTAIBHO.
o l3MepeHHe yCKOpEeHUs: CBOOOTHOTO TaIeHHS.

o Hanpasnenue ckopocTu MpH JIBUKEHUH 110 OKPY>KHOCTH.

YueHnYeCKUi SKCIEPUMEHT, JTA00paTOPHBIE PAOOTHI

N3ydyeHue HepaBHOMEPHOTO JIBUKEHUS C LIENBIO OMPEAEIEHNS] MTHOBEHHOW CKOPOCTH.
UccnenoBanue COOTHOIICHUS MEXKIY MYTSAMH, MPOUICHHBIMU TEJIOM 3a MOCIEA0BATEIbHbBIC
paBHBIE IPOMEKYTKHA BPEMEHHU MPHU PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIIbHON CKOPOCTBIO,
PaBHOI HYJIIO.

N3ydeHue nBHKEHUS IapUKa B BA3KOM HKUIKOCTH.

o N3yuenue aBuxeHus Teaa, OPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. IluHaMuKa
[IpuHnun otHocutensHOCTH ['anunes. Ilepseiii 3akoH HeroToHa. MIHepLanbHbIE CUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHnun cynepno3unuu cuil. Bropoil 3akoH HploToHa ans MaTepuanbHOU
Toukd. Tpetnii 3akoH HproTOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro tsroreHus. Cuna tsokectu. [lepBas kocmMuyeckas CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buapl Tpenust (mokost, ckoibxkenusi, kaueHust). Cuna tpenusi. Cyxoe tperue. Cuiia TpeHuUs
CKOJIbKeHUsI U cuiia TpeHus nokosi. Koadduuuent tpenus. Cuna cONpoOTUBICHUS NMPU ABMKEHUU
TeJa B )KUIKOCTH HJIU ra3e.

[ToctynarenbHoe U BpaliaTenbHOE IBHKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalicHH. IIneuo cunel. YcnoBus PAaBHOBECHA TBEPAOIro TEIIA.

TexHHUYeCKHEe yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHE. MOAIIMITHUKY, JBHKCHHE MCKYCCTBEHHBIX
CIIyTHHUKOB.

JemoHcTpanyuu



o JSIBieHME MHEpLUH.

e (CpaBHEHHE MacC B3aMMOACHCTBYIOIIUX TEN.

o Bropoii 3akoH HeroTOHA.

o H3mepenue cui.

o Crnoxenue cui.

e 3aBHCHMOCTb CUJIBI YIIPYTOCTH OT Aedopmaiuy.

o HesecomocTs. Bec Tena npu yCKOPEHHOM IOAbEME U NAJACHUU.
o (CpaBHEHHE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

o VYc0BHS paBHOBECHUS TBEPAOIO Teia. Bubl paBHOBECHS.

YueHNYEeCKU SKCIEPUMEHT, JTA00paTOPHBIE PAOOTHI
o N3yuenue aBmxeHus Opycka 1Mo HaKJIOHHOM TIOCKOCTH.
o MHccenenoBanue 3aBUCHMOCTH CWIJI YINPYTOCTH, BO3HHUKAIOIUX B IIPYKUHE U PE3HMHOBOM
oOpasiie, oT ux aedopmariuu.
° I/ICCHGI[OBaHI/Ie yCJ'IOBI/Iﬁ PAaBHOBCCHUSA TBEPAOTO TCJId, UMCIOIICTO OCh BpalllCHUA.

Tema 3. 3aK0oHBI cOXpaHEeHHUs B MeXaHUKe

Wmiynbc MaTepraIbHOM TOYKH (Tela), CHCTEMbI MATePHATBbHBIX TOUCK. IMIY/IbC CHITBI M M3MEHCHHE
UMITyJIbCa TeJla. 3aKOH COXPAaHEHUsl UMITyJbca. PeakTUBHOE JBUKEHHUE.

PaGota cuibl. MOIIHOCTE CHUTHI.
Kunerndeckast sHEpTrUst MaTepruaabHON TOukH. Teopema 00 N3BMEHEHUH KUHETUYECKOU SHEPTHH.

[TorenunanbHass osHeprus. lloTeHuumanbHas dSHeprus ynpyro JaeGOpMHUPOBAHHOW MPYKUHBL.
[orenmansHas sHEprHs TeNa BOIU3U OBEPXHOCTH 3EMIIH.

HOTGHL[I/Ia.HBHInle 1 HCIIOTCHUHNAJIbHBIC CHUIJIBI. CBa3bp paGOTBI HEIMOTCHIIMAJIBHBIX CUJI C UIBMCHCHHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH COXPAHEHUS MEXAHUYECKOU SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHu4eckue yCTpOMCTBAa U IPAKTHUYECKOE IIPUMEHEHHE. BOJOMET, KOIEP, NPYKUHHBIA IHUCTOJET,
JBUKCHHUE PAKeET.

JeMoHcTpanuu
e 3aKOH COXpaHEHHUs HMITYyJIbCA.
e PeakTHUBHOE OBMXEHHUE.
o [Ilepexon MOTEHIMATBHON SHEPTHU B KUHETHUYECKYIO U OOpaTHO.
Y4eHn4eckuil HIKCIIEpUMEHT, 1TabopaTopHbIE pabOTHI
e I3ydyeHue abCOMIOTHO HEYNPYroro yjuapa ¢ IMOMOIIBIO JBYX OJWHAKOBBIX HHUTSHBIX
MAasiTHUKOB.
e HccnenoBanue cBsizu pabOTBl CHIIBI C M3MEHEHHEM MEXaHMYECKOW SHEpru Tejna Ha
IIPUMEPE PACTHKCHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJieky/sipHast Gu3nKa ¥ TepMOIMHAMHKA

Tema 1. OcHOBBI MOJIEKYJISAPHO-KHHETHYECKON TeOpUH



OCHOBHBIC TIOJIOKEHUS MOJICKYJISPHO-KHHETUYECKOW TEOpUM W HUX OIBITHOE OOOCHOBAaHHE.
bpoynoBckoe nBwkenue. Juddysusa. Xapaktep ABMIKEHUS W B3aUMOJICHCTBUS YaCTHI] BEIIECTBA.
Mopnenu CTpoeHUs ra3oB, KHUAKOCTEH W TBEPABIX TeN M OOBSICHEHHE CBOICTB BEIIECTBA Ha OCHOBE
3TUX Mojienel. Macca u pazmepbl Mosiekys. KonnuectBo BeniectBa. [loctositnaas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u ee usmepenue. Illkana remneparyp Llenscus.

Mogenb uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KMHETUYECKON TEOPUH HJI€aTbHOTO
raza. AOCOMIOTHas TeMIeparypa Kak Mepa CpeaHell KWHETUYECKOW HHEPTrUU TEIJIOBOTO JBHXKCHHS
yactuly rasza. Illkana temneparyp KeneBuna. ['a3oBble 3akoHbBl. YpaBHeHuHe MeHneneeBa—
Knaneiipona. 3akon JlanpToHa. M3ompouecchl B HACAIBHOM Ta3e € MOCTOSAHHBIM KOJUYECTBOM
BeriecTBa. [ paduyeckoe npeacraBaeHne U30MPOILIECCOB: H30TEpMa, U30X0pa, u3obapa.

TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE. TEPMOMETP, OapoMeTp.
JeMoHcTpanu

e OmnpbIThl, [OKa3bIBAIOUIME JHUCKPETHOE CTPOEHHE BemllecTBa, (ororpaguu  MoOJIEKyl
OPraHUYEeCKUX COCTUHEHUMU.

e OmnprTel 1o AU Y3Un KUTKOCTEH U Ta30B.

e Mopenb OpOYHOBCKOTO JBUKCHHSI.

e Mogens onbita [lTepHa.

e OmnbITHI, JOKA3bIBAIOIIKNE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO B3AUMOCHCTBHS.

e Mogenb, WTIOCTPUPYIONIas MPUPOAY JAABIICHUS Ta3a HA CTEHKU COCY/A.

e OmnBITHI, WTIOCTPUPYIONINE YPABHEHUE COCTOSHUS UI€ATBLHOTO ra3a, H30MPOIIECCHI.

YueHUYEeCKU SKCIIEPUMEHT, JTA00paTOPHBIE PAOOTHI

e Ormpenenenne Macchl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HW3MEPEHH o0beMa

KOMHATBI, JABJICHUS U TEMIIEPATYPBI BO31yXa B HEH.

e lccnenoBaHue 3aBUCUMOCTH MEXKYy MTapaMeTpaMu COCTOSIHUS pa3peKeHHOro rasa.
Tema 2. OCHOBBI TEPMOTUHAMHKH
TepmoauHaMudeckas cuctemMa. BHyTpeHHsIsI SHEpPrusi TEpMOJIMHAMHUYECKONW CUCTEMBI M CIIOCOOBI ee
u3MeHenus. KonnyectBo Temnotsl u paboTa. BHyTpeHHsIs 3HEprusi 0AHOATOMHOTO HJICAIbHOTO Ta3a.
BI/II[I:I TGHHOHGpGI[a‘II/I: TCILJIOMIPOBOAHOCTL, KOHBCKIUWA, H3JTYUYCHUC. Y;[eana;I TCIIJIOEMKOCTD

BemrecTBa. KomdyecTBo TEIIOTHI IIpu TeIuIonepEaauc.

[Tonsitue 06 amuabaTHOM mporiecce. [lepBriil 3akoH TepmoanHamMuku. [IpuMeHeHne mepBoro 3aKoHa
TEPMOJUHAMUKH K u3omnporeccam. I paduueckas nHTepripetanus paboTsl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh mpoieccoB B IpUPOE.
Tennossie MamuHbL. [IpuHIUIIEI AEHCTBUS TEMIOBBIX MamuH. [IpeoOpazoBanus SHEPTUN B TETUIOBBIX
mammHax. Koaddumuent nonesnoro aeiicteus teruioBoit mamuuel. [{ukn Kapao u ero ko dumnment

MOJIE3HOTO ACUCTBUS. DKOJOTHUYECKHE MPOOIEMbl TEIIOOHEPTE€TUKH.

TexHu4eckne yCTpOMCTBa W NPAKTUYECKOE IIPUMEHEHHUE. JBUTaTelb BHYTPEHHETO CrOPaHMS,
OBITOBOW XOJOIUIBHUK, KOHTUITUOHED.

JemoHcTpauyuu



e li3MeHeHue BHYTpEHHEH HHEPruM Tella MPH COBEPIICHWU pabOThI: BBUIET MPOOKU U3
OYTBUIKH TIOJT ICMCTBUEM C)KAaTOTO BO3/lyXa, HarpeBaHue 3(pupa B JIATYHHOU TPyOKe MyTeM
TpeHus (BUICOEMOHCTpAIIHS).

e U3meHenue BHyTpeHHEl 3Hepruu (TeMIepaTypbl) Telaa npu Terionepeaaye.

e OmbIT 10 aAMabaTHOMY PACIIUPEHHUIO BO3AyXa (OIBIT C BO3YIIIHBIM OTHUBOM).

e Mopnenu napoBod TypOUHBI, IBUTATENS BHYTPEHHETO CTOPaHMsl, PEaKTUBHOTO JIBUTATEIIS.

Y4eHn4yeckuil HIKCIIEpUMEHT, 1TabopaTopHbIE pabOTHI

o H3MmepeHue yenbHON TENI0EMKOCTH.
Tema 3. ArperaTHble cocTOsiHUS BellecTBa. Ma3oBble Mepexoabl
[TapooOpa3oBanne W KoHjeHcanus. Mcmapenwe u KurneHue. AOCONIOTHAsS W OTHOCHTENbHAS
BIQKHOCTh BO3AyXa. HacblmieHHBIH map. YenbHas Temiora HapooOpa3oBaHMA. 3aBHUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.
Teepnoe teno. Kpucrannudyeckue u amopdHbie Tena. AHU30TPONHUS CBOMCTB KpHCTAILIOB. JKumakue
kpuctauibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue W Kpucraumzanus. YJAelbHas TemioTa
riasnenus. Cyoaumanus.
YpaBHEHHE TEIUTOBOTO OaslaHca.
TexHu4eckue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHE. TUTPOMETP U MCUXPOMETP, KaJOPUMETP,
TEXHOJIOTMM TIOJIyYEHHS] COBPEMEHHBIX MATepuajgoB, B TOM 4YHUCJIE HAHOMAaTEpHUANIOB, U
HAaHOTEXHOJIOTUHU.
JemoHcTpanyuu

e (CBOIiCTBa HACBHIIICHHBIX MAPOB.

o Kunenue npu noHW>KEHHOM JaBICHUU.

e (Cnoco0Osl n3MepeHus BIaKHOCTH.

o Habmionenue HarpeBaHus U TIABJICHUS KPUCTAITMUECKOTO BEIIECTBA.

e JleMOHCTpaIusi KPUCTAIIIOB.
YueHUYeCKU SKCIEPUMEHT, JTA00paTOPHBIE PAOOTHI

e l3MepeHne OTHOCUTEIBLHOM BIIa)KHOCTH BO3/lyXa.
Pa3nen 4. DaekTpoanHaMuKa

Tema 1. DnekTpocTraTuka

OnexTpuzauus Tela. OJEKTpUYEeCKUi 3apsn. JIBa BHMIa 3IeKTpUYECKHX 3apsinoB. [IpoBonHukH,
JUDJIEKTPUKH U TIOJTYIPOBOJHUKHU. 3aKOH COXPAHECHHUS HIEKTPUYECKOTO 3aps/ia.

Bsaumonericteue 3apsanoB. 3akoH KynoHa. ToueuHbI 35€KTpUUECKUM 3apsal. DIEKTPUUECKOE TI0JIE.
HanpspkeHHOCTh 3iieKTprudecKkoro mnosis. [IpuHIMN cynepno3uiy 3JIEKTPUYEeCKUX Mojed. Jlnaum
HaANPSKEHHOCTH JIEKTPUYECKOTO OIS,

Pabora cun snektpocratudeckoro mons. llorennuan. PazHocte moreHiuanoB. [IpoBogHuku u
JIUDJICKTPUKH B JIEKTPOCTATUUECKOM TToJie. JAuasieKTpuyeckass IpOHUIIaeMOCTb.



OnekrpoeMkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh MJIOCKOI0 KOHJEHCATOpa. DHEPrHsl 3apsKEHHOIO
KOHJIeHcaTopa.

TexHuueckue  yCTpOHMCTBA M INPAKTUYECKOE IPUMEHEHME.  IJIEKTPOCKOIN,  3JIEKTPOMETP,
JJIEKTpOCTaTUYECKasl 3alluTa, 3a3eMJICHHE JIJIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.
JemoHcTpanyuun

e YCTpPOUCTBO U NPUHLUII ACHCTBUSA dJIEKTPOMETPA.

o B3sauMopeicTBrE HaIEKTPU30BAHHBIX TEIL.

e DJEKTPUUYECKOE I10JIE 3apSKEHHBIX TE.

o IIpoBOIHMKH B ANEKTPOCTATUYECKOM IIOJIE.

e DJeKTpocTaTHUEeCKas 3aluTa.

o JIMDIIEKTPUKHU B 3JEKTPOCTATUUECKOM II0JIE.

e 3aBUCHMOCTb 3JEKTPOEMKOCTH IIOCKOI0 KOHJEHCATOpa OT IJIOLIAAN IUIACTUH, PACCTOSHUS

MEXIy HUMH U TASJIEKTPUIECKON TPOHUIIAEMOCTH.

e DHeprus 3apsHKEHHOI0 KOHAEHCATopa.
YueHUYeCKU SKCIIEPUMEHT, JTA00paTOPHBIE PAOOTHI

o H3MmepeHue 3eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. [locTosiHHBIN IeKTPpUYecknid TOK. Toku B pa3jIMuHbIX cpeaax

DNEKTPUYECKUM TOK. Y CIIOBUS CYLIECTBOBAHMS JIEKTPUUECKOTO ToKa. Mcrounuku toka. Cuia Toka.
[TocTosTHHBIN TOK.

Hanpspokenue. 3akon Oma J1s ydacTKa Lenu.

3H€KTpI/I‘IeCKO€ COIIPOTUBJICHHC. Y nenpHOE CONMPOTUBJICHHUC  BCIICCTBA. IlocnenoBarenbHOE,
napauiiCiibHOE, CMCIIAHHOC COCAMHCHUE ITPOBOAHHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jxoymns—Jlenia. MOIHOCTB 3IEKTPUIECKOTO TOKA.

DJIEKTPOABMIKYIIASL CUJIa M BHYTPEHHEE COMPOTHBJIECHHUE MCTOYHHMKA TOKA. 3aKOH OMa sl MOJIHOU
(3aMKHYTO#) AseKkTpruecKoii 1enu. KopoTkoe 3aMbIKaHUE.

OJIEKTpOHHAsA MPOBOAUMOCTb TBEPABIX METAUIOB. 3aBHCHUMOCTb COIPOTUBIEHUS METAIJIOB OT
temrepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[onmynpoBonuuku. CoOCTBEHHAs M MPHUMECHasl MPOBOAMMOCTH IOJIYIPOBOAHUKOB. CBoiicTBa pP—N-
nepexoza. [loxynpoBogHIKOBBIE TPHOOPHI.

DNEKTPUUYECKHII TOK B PacTBOpax M paciulaBaxX 3JIEKTPOJUTOB. DIEKTPOIUTHYECKAs AUCCOLIMALIUS.
DIIEKTPOIIH3.

DJIEKTPUUYECKUH TOK B razax. CaMOCTOSTEIbHBIA U HECAMOCTOSITEbHBIN pa3psan. Monuus. [lnazma.

TexHHUYecKkne YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHME. aMIIEpMETp, BOJBTMETP, PEOCTar,
UCTOYHUKH TOKA, AJIEKTPOHATrpeBaTeIbHbIe MPHUOOPHI, HIEKTPOOCBETUTENLHBIE TPUOOPHI, TEPMOMETP



COIIPOTHUBIICHUS, BaKYyMHBIH IHOJ|, TEPMUCTOPHI M (POTOPE3UCTOPHI, MOIYINPOBOIHUKOBBIN ANON,
rajbBaHUKa.

JemMoHcTpanuu

o M3mepeHue CUIIbI TOKA U HANIPSKECHHUSL.

e 3aBHCHMOCTb CONPOTHMBIICHUSA LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIANN
IIOIIEPEYHOI0 CEYEHUs U MaTepuaa.

o (CMenianHoO€ COEJUHEHHUE TPOBOJHUKOB.

o llpsamoe u3MepeHue 3EeKTpoABMKYIIEH cuibl. KopoTkoe 3aMblkaHuE TrajibBaHUYECKOIO
JJIEMEHTA U OLIEHKA BHYTPEHHEIO CONPOTHUBIICHUS.

e 3aBHCHMOCTb COIIPOTUBIIEHHS METAINIOB OT TEMIIEPATYPHI.

o IIpoBOAMMOCTB 2JIEKTPOIUTOB.

o MckpoBoH pa3psg v IPOBOAMMOCTb BO3yXa.

e  OnmHOCTOPOHHSS MPOBOJUMOCTD AUOJA.

YueHUYeCKUi SKCIEPUMEHT, JTA00paTOPHBIE PAOOTHI

e l3ydeHue CMEMIaHHOTO COSAMHEHHUSI PE3UCTOPOB.
o l3MepeHwue AIIEeKTPOABIKYIICH CHITBI ICTOYHHKA TOKA M €r0 BHYTPEHHETO COTPOTUBIICHUS.
o Habnionenue s1exTponmsa.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢u3uku ©OazoBoro ypoBHs B 10-M Kimacce OCYHIECTBISETCS C  YYETOM
COJIepKATEIbHBIX MEXIIPEIMETHBIX CBs3€i ¢ KypcaMHu MaTeMaTHKH, OWOJIOTHH, XUMHH, reorpaduul 1
TEXHOJIOTHH.

MeXIpeAMETHBIC TOHATHS, CBS3aHHBIC C HW3YYCHHEM METOJOB HAy4YHOTO ITO3HAHUS. SBJICHHE,
Hay4yHbId (pakT, rumore3a, (Qu3MUeckas BEIMYWHA, 3aKOH, TEOPHs, HAONIOJCHHE, DKCIEPHMEHT,
MOJICJTUPOBAHUE, MOICIb, H3MEPCHHE.

MaremaTrka: pelieHHe CHCTEMbl YpaBHCHHMH, JWHEWHas GyHKOWs, mapaboiia, rumnepoosna, ux
rpaduKd M CBOMCTBA, TPUTOHOMETPHYECKHE (DYHKIIMM: CHHYC, KOCHHYC, TaHI€HC, KOTaHTEHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOESKIIMH HA OCH KOOPJIUHAT, CIOXKCHUE
BEKTOPOB.

buonorus: mMexaHuueckoe NBM)XCHHE B KUBOW mpupoze, auddysus, ocMOC, TEIIOOOMEH MKUBBIX
OpraHu3MoB (BHIbI TEIUIONEPEayH, TEIIOBOE PABHOBECHE), DJICKTPUYCCKHE SIBJICHHUS B IKHBOM
pupo/Ie.

XuUMUS: JUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U Ia3oB, DJIEKTPUUYECKHE CBOWCTBA METAJUIOB,
3JIEKTPOJUTUYECKAS TUCCOLMAIMSI, TraJlbBaHUKA.

['eorpadusi: BIaxHOCTh BO3/IyXa, BETPhI, 0apOMETP, TEPMOMETP.

TexHomnorus: npeodpa3zoBaHue IBUKECHUN C UCIOJIb30BAHUEM MEXAHM3MOB, YUET TPEHHS B TEXHUKE,
HOJIIUITHAKY, MCIIOIb30BAaHHE 3aKOHA COXPAHEHHs UMITYJbca B TEXHHKE (pakera, BOJOMET H p.),
JIBUTATENIb BHYTPEHHETO CropaHus, NapoBas TypOWHa, OBITOBOW XOJIOAWJIBHHUK, KOHIWUIIMOHED,
TEXHOJIOTMM TOJYYEHHUs] COBPEMEHHBIX MaTepHalioB, B TOM 4HCIE€ HAHOMAaTepHaloB, H
HaHOTEXHOJIOTHH, AJIEKTPOCTaTHYECKas 3aIlINTa, 3a3€MJICHHE JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH
MPUHTED, PIEKTPOHATPEBATENIbHbBIE PUOOPHI, JIEKTPOOCBETUTENbHbIE TPUOOPHI, ralbBaHHUKA.



11-1 kJiace

Pa3nes 4. DinekTpoamHaMuKa
Tema 3. MarHuTHOe MoJie. DJIEKTPOMATHUTHAS MHAYKIUS

[locrosannble MarHuThl. B3anmoneicTBHE NOCTOSHHBIX MarHuToB. MarnutHoe mosne. Bekrtop
MarHUTHOW MHAYKUMWH. [[puHIMO Cyneprno3uIlMu MarHUTHBIX MOJied. JINHMM MarHUTHOW WHIYKLIHH.
Kaptuna nuHuil MarHUTHON MHAYKIIMH TOJIS MOCTOSIHHBIX MarHUTOB.

MarauTtHoe ToJie MPOBOAHMKA ¢ TOKOM. KapThHa NWHUNA WHAYKIIMHA MarHUTHOTO IOJS JUTMHHOTO
IPSIMOIO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO NPOBOJHHUKA, KaTYIIKU ¢ TOKOM. OmnbIT Dpcreaa.
B3anmoneiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amriiepa, ee MOJlyJib U HallpaBJICHUE.

Cuna JlopeHia, ee MOIyJlb W HampaBjieHue. [[BHKeHHE 3apsyKEHHOW YacTUIbI B OJHOPOIHOM
MarHuTHOM noje. Pabora cuibl JlopeHna.

SIBiieHUE NIEKTPOMAarHUTHOW MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHAYKIWU. DJICKTPOABUKYIIAS
CWJIa MHAYKIMH. 3aKOH 3JIEKTpOMarHuTHOM nHaykuuu dapanes.

BuxpeBoe anekTpudeckoe mose. DJIEKTPOABMKYIIAS CHJIA MHAYKLUU B IPOBOJHUKE, JBHKYILEMCS
IIOCTYIATEIbHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

[TpaBuio Jlenua.

NunykTuBHOCTD. SIBIEHUE CAMOMHAYKIIMU. DJIEKTPOABIKYIIAS CUla CAMOUHIYKIIMH.
3H€pI‘I/I$I MAarauTHOTIO IOJIA KaTyIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHmueckne YCTpOﬁCTBa M OPAKTHYECCKOE NMPHUMCHCHHE. NOCTOSHHBIC MAarHUTHI, 3JICKTPOMATrHHUTHI,
SJICKTPOABUIATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, MHAYKIIMOHHAA T1CYb.

JemoHcTpanuun

e OmnsIT OpcTena.

e OTKJIOHEHHUE ANEKTPOHHOIO My4YKa MAarHUTHBIM MOJIEM.

e JIMHMM MHIYKIMU MAarHUTHOTO TOJIS.

o BsauMmozeicTBue ABYX IPOBOJHUKOB C TOKOM.

e Cuna Ammnepa.

o JleicTBue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

e SIBIIEHME FIEKTPOMArHUTHOU UHAYKIWH.

o IlpaBuno Jlenna.

e 3aBUCUMOCTb S3JICKTPOJABUKYIICH CHJIbI MHAYKIUH OT CKOPOCTH WM3MEHEHHSI MarHUTHOTO
IIOTOKA.

e SIBIIEHME CAMOMHIYKIIUH.

YueHUYeCKUi SKCIIEPUMEHT, JTA00paTOPHBIE PAOOTHI

. I/ISYLICHI/IC MAarauMTHOI'O IT0JIA KaTyIIKH C TOKOM.



e HccnenoBanue necTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
o HccnenoBanue sSIBIEHUS JICKTPOMArHUTHOW WHYKIIHH.

Pa3nen 5. Kosie6anust 1 BOJTHBI
Tema 1. Mexanu4ecKue M 3JIEKTPOMarHUTHbIE KOJIeOaHUSA

Konebarenpnas cucrema. CBoOonHble MexaHHYeckue KoieOanus. ['apmMoHuYeckue KoseOaHuUs.
[Tepuon, yactora, amrmutyaa u ¢gaza kojaedanuit. [IpyxuHHBIN MasTHUK. MaTeMaTH4ecKuii MasTHUK.
VYpaBHeHue rapMoHUYecKHX Konebanuil. [IpeBpaiieHue sHeprun Npy TapMOHUUYECKUX KOJICOAHUSX.

Koneb6arenbupiii KoHTYp. CBOOOIHBIC AJIEKTPOMArHUTHBIC KOJICOAHUS B MACATIBHOM KOJIEOATEILHOM
KOHTYype. AHAQJIOTUS MEXAY MEXaHWYECKMMHM U JJIEKTPOMAarHUTHBIMU Konebanusmu. Dopmyna
ToMcoHa. 3aKOH COXpaHEHUS YHEPTHH B HICATHEHOM KOJIeOATeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxaromux KojeOaHUsX. BbIHyKIIeHHbIE MeXaHudeckue Kojebanus. Pe3oHaHc.
BriHyKIeHHBIC JIEKTPOMATrHUTHBIC KOJIeOaHUSI.

[lepemennbiii  TOk. CHHYyCOMJAIBHBIM INEpeMEHHBIH TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMITTUTYIHOE U IEHCTBYIOLIEE 3HAYEHNE CHIIBI TOKA U HAIIPSYKEHUS.

Tpancpopmarop. IlpousBoacTBo, mepemada W MOTPeOJICHHE — AJIEKTPHUUECKOW  HHEPIHUu.
OKOJIOTUYECKME PUCKH IIPU  IPOMU3BOJACTBE  JJIEKTpOdHepruu. KynbTypa  HMCHOIB30BaHUSA
AJIEKTPOIHEPIUH B IIOBCEIHEBHOM JKU3HU.

TexHuueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE. 3JIEKTPUYECKUH 3BOHOK, TIE€HEPATOP
IEPEMEHHOT0 TOKA, JIMHUU JICKTPOIepeiadH.

JemoHcTpauyuu

o HccnenoBanue mapaMeTpoB KojieOaTeIbHOW crCTeMbl (MPYKUHHBIA WM MaTeMaTHYeCKUN
MAasITHHK).

o HabmioneHue 3aTyxarmmux KoxeOaHuii.

e HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHU.

o HabmoneHue pesoHanca.

e CB0OOIHBIC PJIEKTPOMArHUTHBIC KOJICOAHUSI.

e OcruuiorpaMmbl  (3aBUCUMOCTH  CHJIBl  TOKa M HANPsHKCHUS OT BPEMEHH) IS
AJICKTPOMArHUTHBIX KOJICOaHUMA.

e Pe3onanc mpu mociieoBaTEIbHOM COEIMHEHUHM PE3UCTOpPA, KATYIIKH WHIYKTUBHOCTU H
KOHJIEHCATOpAa.

e Mogenb TUHUHU 3IEKTPOIEePEaauH.

Y4eHn4yeckuil HIKCIIEpUMEHT, TabopaTOopHbIE pabOTHI
o HccnenoBanue 3aBUCHMOCTH NEPHOAA MAJbIX KOJIeOaHUH Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa.
o UccnemoBanme mepeMEHHOro TOKa B [ENM M3  IOCIECJOBATEIbHO COCAMHEHHBIX
KOHJICHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. MexaHu4yeckue U 3J1eKTPOMATHUTHbIE BOJTHBI

MexaHuuecknue BOJHBI, YCJIOBUs pacnpocTpaHeHus. Ilepuon. CkopocTh pacnpocTpaHEHUs U JIMHA
BouiHbI. [lonepeunsie u npoaonbHbIE BoJHBEL. UHTepdepenius u nudpakius MeXaHn4ecKuX BOJIH.



3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

OJEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS M3JIyYEHMsI 3JI€KTPOMAarHUTHBIX BOJH. B3auMHas opueHTtanus
BekTopoB E, B, V B anexrpomarHuTHOl BoiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH. OTPaXKCHHUE,
npeoMIIeHue, nosipu3anus, tuppaxuus, narepdepernns. CKopocTb AIEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTPOMarHUTHBIX BOJIH. [I[puMeHeHe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHIMIIBI pagUOCBSI3U U TeleBUACHUS. Pagronokarus.
DIIEKTPOMArHUTHOE 3arps3HEHUE OKPY>KAIOIIEH CPE/Ib.

TexHudyeckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHME. MY3BIKaJIbHBIE HMHCTPYMEHTHI,
yABTPa3BYKOBas TUAarHOCTHKA B TEXHUKE M MEIULMHE, pajap, paluolpUEeMHHUK, TEICBU30D, aHTEHHA,
tenepon, CBU-neus.

JemoHcTpauyuu

o OOpa3oBaHue U pacIPOCTPAaHEHUE MONEPEUHBIX U MPOAOIbHBIX BOJIH.

o KoneOmromeecs Teno Kak KICTOYHUK 3BYKa.

o Halmonenue oTpaskeHus U IPETOMIIEHUS] MEXaHUYECKUX BOJIH.

o HaGmonenne uateppepeHnm u 1udpakiuu MEXaHUIeCKUX BOJIH.

e 3BYKOBOU pPEe30HAHC.

e HalmioneHne cBsA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYIOM M YacTOTOM
KoJIeOaHUH.

o HccnenoBaHue  CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaXEHHE,  MPEIOMIICHHE,
nossipu3anys, Judpakius, “HTepdepeHIus.

Tema 3. OnTHuka

I'eomerprueckass ontuka. IIpsMonMHENHOE pacHpOCTpaHEHHE CBeTa B OAHOpOAHOU cpexe. Jlyd
cBeTa. TOYEUYHBIN NCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUi B INTIOCKOM 3€pKalie.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBETA. AOCOMIOTHBIN MOKa3aTesb npenomieHus. [lomHoe
BHYTPEHHEE OoTpaxkeHue. IIpenenpHbIi yroil oJHOro BHyTPEHHET0 OTPaKeHUS.

Hucnepcus cera. CrioxkHBIN cocTaB Oemoro cBera. L[BerT.

Colwuparomue U paccenBarone JUH3bL. ToHkas nuH3a. DOKyCHOE paccTOsTHUE W ONTHYECKasl cuja
TOHKOM nuH3BL [locTpoeHne M300pakeHUH B COOMPAIONIMX M pPacCeHBAIOIIUX JHH3ax. Popmyna
TOHKOH JIMH3EI. Y BEJIMYECHUE, JaBAEMOE JINH30H.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBast ontuka. Hutepdepenums cpera. KorepeHTHbIE HCTOYHHMKH. YCIOBUS HaOIIOAECHUS
MaKCHMyMOB U MHHHUMYMOB B HUHTE€pP(PEPEHLUOHHOW KapTHHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX

HUCTOYHHKOB.

Hudpakuus ceeta. [ludpakunonHas pemieTka. YcjIoBHE HAOMIOJACHUS TJIaBHBIX MAaKCHUMYMOB IpU
1aIecHU MOHOXPOMATHYECKOr0 CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

[Tonsipuzanus ceera.



TexHuueckue yCcTpoucTBa M MPaKTHUECKOE MPUMEHEHHE: OUKH, JIyna, (oToanmapat, IpOeKIMOHHBIN
anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTUKA, TU(PAKIIMOHHAS PELIETKA, TOIAPOUL.

JemMoHcTpanyuun
o [lpsMonuHeitHOE pacrpocTpaHEHUE, OTpPaKEHHWE U TpelomieHue cBera. OnrTuyeckue
MPUOOPHI.
o [IlomHoe BHyTpeHHEE OTpakeHUe. Mozenb CBETOBOA.
o MHccnenoBanue CBOMCTB M300pakKeHUM B JIMH3AX.
e Moaenu MUKPOCKOIIA, TEIECKONA.
o HalGnronenue nuntepdepeHIuy cBera.
o Habmonenue nudpakimu cera.
o HalGmronenue aucnepcun cBeTa.
o [lomyyenue cnekTpa ¢ TOMOIIBIO TPU3IMBI.
o [lomydyenue cnekTpa ¢ TOMOMIBIO TUPPAKITMOHHON PEIICTKH.
o HabGmioneHue moisipuszanuu CBeTa.
Y4eHn4ecKkuil HIKCIIEpUMEHT, 1TabopaTOpHBIE pabOTHI
o M3mepeHue nokazaresns MpesoMIIEHUs CTEKIIA.
e HccnenoBanue cBOMCTB U300pakeHUH B TMH3AX.
o HalGmronenue aucnepcun cBeTa.
Pa3nen 6. OcHOBBI crieMAIbHONH TEOPUH OTHOCHTEIbHOCTH
I'panunpl  OPUMEHUMOCTM — KJIIACCMYECKOW  MeXaHUKHU. IlocTynmaTel  CHIEMAIBHOM — TEOpPUU
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKyyMe€, IPUHILIMI OTHOCUTEIBHOCTH
OUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE UTHHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTULIBI.
CB43b MacChl C SHEPTUEH U UMITYJIILCOM PEISATUBUCTCKON YaCTUIIBI. DHEPTHUSI TTOKOS.
Pa3znen 7. KBanToBasi pusunka
Tema 1. D1eMeHTHI KBAHTOBOI ONTHKH

®otonsl. Popmyna [Inanka cBsi3u 3HEprum PoTOHA € €ro YaCTOTON. DHEPTus U UMITYJIbC (POTOHA.

OtkpeiTe u wuccaenoBanue (orordpdexra. Onbitel A. I'. CromeroBa. 3akonbsl ¢orodddekra.
VYpaBuenune DitHmTeitHa i Gotodddexra. «KpacHas rpanuna» Gorordpdexra.

Hasnenue cBera. OnbiTel [1.H. JIeOGenena.
XUMHYECKOE IEHUCTBUE CBETA.

TexHUYECKHE YCTPOWCTBA U MPAKTHUYECKOE MpPUMEHEHHE. (OTOAIEMEHT, (OTOAATYMK, COTHEUHAs
OaTapest, CBETOIUO.

JeMoHcTpanuu

e ®oT03(]deKT Ha YCTAaHOBKE ¢ IUHKOBOU IIIACTHHOM.



e HccnenoBanue 3aKkOHOB BHELIHETO (HOTOdPdeKTa.

e (CBeronuon.

o Conneynas Garapes.
Tema 2. CTpoenne aToma
Mopens aroma Tomcona. OmnbeiTel Pesepdopma mo paccesHuto o -dactwil. [lmaHerapHas Mozenb
atoma. [locrynatsl bopa. M3mydenue u norsiomieHue GOTOHOB MPH MEPEXOIe aTOMa C OJHOTO YPOBHS
SHepruu Ha npyrou. Buael cnektpoB. CIEKTp ypOBHEN SHEPTUU aTOMa BOJIOPOA.
BosHoBbIe cBoiicTBa yacTull. Bonubl ge bpoiinsa. KopnyckyispHO-BOJHOBOM Tyaau3M.

CroHTa”HHOE U BBIHYXXJICHHOC NU3JIYUCHUC.

TexHuyeckne yCTPOWCTBA M IMPAKTUYECKOE MPUMEHEHHE: CHEKTPAJIbHBI aHau3 (CIEKTPOCKOM),
Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

JeMoHcTpanuu
e Mopnens onbiTa Pesepdopna.
e Omnpenenenre AJIMHBI BOJHBI JIa3epa.
o Halmonenne mMHERYaThIX CIIEKTPOB U3TYUEHUS.
o Jlazep.
YueHUYeCKU SKCIEPUMEHT, JTA00paTOPHBIE PAOOTHI
o HalGnroneHnue mMHEHYATOrO CIIEKTpA.
Tema 3. ATomMHOe PO
DKCTIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTPOCHHS siapa. OTKpBITHE PagrOaKTUBHOCTH. OTBITHI
Pezepdopaa mo onpeneneHno cocraBa pagnoakTUBHOTO u3nydeHnus. CBoiicTBa anbda-, 6era-, ramma-

H3ITYyUCHUA. Bnusuue PAANOAKTUBHOCTHU HA KUBBIC OPTraHHU3MBI.

OTkpbITHE TIPOTOHA M HeWTpoHa. HykionHas moxens siapa [eiizenOepra—MBanenko. 3apsg sapa.
Maccosoe uucio sapa. M3oromnsl.

Anbda-pacnaa. DIEKTPOHHBIE ¥  TO3UTPOHHBIM Oera-pacman. ['amma-usznmydyenue. 3aKoH
paZinoaKTUBHOIO pacnaja.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. J{edexT macce sapa.
Snepusle peakuuu. [lenenue u CUHTES Sa€EP.

Snepusiii peaktop. Tepmosinepubiii cunte3. IlpoOieMbl M MEPCIEKTUBHI SAEPHON SHEPreTHKH.
DKOJOTHUYECKUE ACTIEKTHI AI€PHOU SIHEPTETUKHU.

DnieMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
Metozapb! HaOIIOICHHS U PErUCTPALIUU 3JIEMEHTapHBIX YaCTHILI.

OyHnaMeHTaIbHbIE B3auMoelcTBus. EquacTBO hrsnueckoit KapTUHBI MUpA.



TexHudeckue yCcTpoWCTBa M IPAKTHYECKOE IPUMEHEHUE. NO03UMETp, KaMepa BuiabcoHa, saepHBIN
peakTop, atToMHasi 6om0a.

JemMoHcTpanyuun
e (CYeTunKk HOHM3UPYIOUIUX YACTHIL.
Y4eHn4ecKkuil HIKCIIEPUMEHT, 1TabopaTOpHBIE pabOTHI
e HccnenoBanue TpekoB yacTuil (o roToBbIM GoTorpadusim).
Pa3nen 8. DjieMeHTHI ACTPOHOMUM U ACTPOPU3NKH
Oranbl pa3BuTUs acTpoHoMuH. [IpukinanHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUM.
Bun 3Be3gHoro Heba. Co3Be3ausi, SpKue 3Be3/bl, INITAHETHI, IX BUIUMOE JBUKCHHE.
ConuneyHas cucrema.
Connue. ConHeuHas akTUBHOCTh. Mcrounuk sHepruum ComnHIla U 3Be3[. 3BE3/bl, UX OCHOBHBIC
XapakTepUCTUKHU. JluarpamMmma «CHEKTpalbHBIA KJAcC — CBETUMOCTB». 3BE€3/bl  IJIABHOM
MOCIIE0BATEIHPHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTBY ISl 3B€3]l TTIAaBHOM IMOCIIEIOBATELHOCTH.
Buytpennee crpoenue 38e31. CoBpeMeHHBIE MTPeICTaBICHHS O IPOUCX0XKIEHNUHU U 3Bostonuu ConHua

U 3Be3[. DTallbl )KU3HU 3BE3.

Muineunsiii [Iyte — nHama ["anaktuka. [lonoxxenne u npuxenue ConHua B ['amaktuke. TUIBI rajlakTUK.
Pannoranaktuku u kBazapbl. UepHbIe AbIpBI B sAPAX TAJIAKTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa0G6ma. Pa3Oeranme ramaktuk. Teopust bosbmioro
B3pbIBa. PenmukToBOE M3IMydyeHue.

MacmtabHas cTpykrypa Beenennoit. Meraranaktuka.

Hepermiennsie npo0iaeMbl aCTpPOHOMUH.

VYyennueckne HaOMIOACHUS

HaOnroneHuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUN I
OTIpeNIeNICHUs] TIOJNIOKEHUS! HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy. OCHOBHBIC CO3BE3IUS
CeBepHOro nomymapus 1 sipKue 3Be3.bl.

Hab6nronenus B Teneckon JIynsl, muraner, Maeunoro [lyru.

O0o0mariee NOBTOPeHUE

Posb (pm3KKK 1 aCTPOHOMHUU B IKOHOMHUYECKOU, TEXHOJIOTMYECKON, COITMAIbHON M 3THYECKOH cepax
JeSITEIbHOCTH 4EJIOBEKa, pOJib U MECTO (PU3MKM M aCTPOHOMHUHM B COBPEMEHHOW HAay4yHOM KapTHHE
MHpa, poib (pu3nuecKol Teopuu B (POPMHUPOBAHUM MPEACTABICHUNA O (PU3NYECKON KapTHHE MUPA,
MeCcTO (PU3MYECKOM KapTHHBI MHUpa B OOIIEM psAAy COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX

IIPEICTABIICHUM O IIPUPOJE.

MexnpeaMeTHbIe CBA3U



Wzyuenne xypca ¢usuku O6a3oBoro ypoBHs B 11-M Kkiacce OCYIIECTBISIETCS € Y4ETOM
COJIepKaTeNNbHBIX MEXIPEAMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

MeXINpeaAMETHBIC TOHATHS, CBS3aHHBIC C HW3YYCHHWEM METOJOB HAyYHOTO ITO3HAHUS. SBJICHHE,
Hay4yHBI (pakT, rumore3a, (Qu3MUeckas BEIMYWHA, 3aKOH, TEOPHs, HAONIOJCHHE, DKCIEPHMEHT,
MOJICJTUPOBAHUE, MOJICITb, H3MEPCHHE.

Martematuka: pelieHue CHUCTEMbl YpaBHEHHH, TpUroHOMeTpuueckue (QYHKIMH. CHHYC, KOCHHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIUU HA OCH
KOOpJMHAT, CJIOKEHHE BEKTOPOB, IPOU3BOJIHBIC AJIEMEHTApHbIX (DYHKIMH, HpU3HAKU MOa00us
TPEYrOJIHLHUKOB, ONIPEICICHHE IIOMAIN IIOCKUX GUTYp U 00BbeMa Tell.

Buosnorus: anexTpuyeckue sBJICHUS B KHUBON MPUPOJIE, KoJeOaTebHbIE ABMKEHHS B )KUBOW IPUPOJIE,
ONTUYECKUE SIBJICHUS B )KUBOM MPUPOJE, NEUCTBUE PAaAUALMK HA )KUBBIC OPIaAHU3MBI.

XUMHA. CTPOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa3oBaHMs KPUCTATUIMUECKON PEIIETKH, CIEKTPATbHBIN aHAIN3.

['eorpadus: MarHuTHBIE MONIOCA 3€MIIH, 3AJI€KH MATHUTHBIX Py, (OTOCHEMKA 3eMHON OBEPXHOCTH,
IIPEICKA3aHNUE 3EMIICTPSICCHUM.

TexHOoJIorus: JIMHUM  BJIEKTPOIEPENAU, TEHEPATOP IEPEMEHHOIO TOKA, AJIEKTPOJBUIATEINb,

WHIYKIIMOHHAs TI€4Yb, pajap, paauoNpHEeMHHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOCKITMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COTHEUHAast OaTapes.

Temarnueckoe MIaHUPOBaHUE

10-i kJaace
KoanuecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ieioB (undpoBbie)
) U TeM MPOrpaMmbl Beero Kontpoarneie | [IpakTideckue | ogpasoBarenpHbie
padoThI padoThI pecypesl

Pa3znen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
11 dusuka 1 METOIbI 5 <. >

HAyYHOTO MO3HAHUS
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 5) <..>
2.2 JnHamuka 7 <..>
23 3aKOHBI COXpaHEHUs B 6 1 1 < >

MEXaHHUKE
Hroro no pazueny 18

Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMMUKA




31 OCHOBBI MOJIEKYIAPHO- 9 1 < >
KHUHETHYECKOU TeOopuu
3.2 OCHOBBI TEPMOJUHAMUKHU 10 1 <.>
ArperaTHble COCTOSTHUS
3.3 BeriecTBa. Pa3zoBbie 5 <..>
Mepex0/Ibl
Hroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DNIeKTpOoCTaTUKA 10 1 <..>
[TocTostHHBIN
4.2 anekTpuyeckuit Tok. Toku B | 12 1 1 <..>
Pa3IUYHBIX Cpeiax
Hroro no pazneny 22
[ToBTOpEHUE 2 <..>
OBIIEE KOJIMYECTBO YACOB 68 5 4
[1O ITPOIT'PAMME
TEMATHUYECKOE IINTAHUPOBAHHUE 10 kaacc
Homep Tema pa a/ a KosmuectBo
YpPOKa eMa pasnena/ypox 4acoB DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/IbHbIC peCypChl
Paznen 1. ®u3znka u MeTOAbI HAYYHOI 0 MO3HAHMS (2 Yaca)
1 ®uszuka — Hayka o npupojae. Hayuneie 1 bubmuorexa [JOK
" | MeTOBI MO3HAHWSI OKPYIKAIOIIETO MHpa https://m.edsoo.ru/ff0c32e2
Pons u Mecto usuku B hopmupoBaHUM bubmuorexa [JOK
2. COBPEMEHHOM Hay4YHOM KapTUHBI MHUDA, B 1
MPAKTHYECKON JICATEIEHOCTH JIIOJICH https://m.edsoo.ru/ff0c33e6
Paznen 2. Mexanuka (374acoB)
Tema 1. Kunemaruka (13 yacoB)
Mexauunueckoe NIBUDKCHUE.
OTHOCUTENBHOCTD MEXaHUYECKOTO
3 nBrkeHud. llepemelenne, CKOpOCTb, 1 Bbu6nmuoreka [JOK
" | ycxopenue https://m.edsoo.ru/ff0c3508
4, Pemenue 3amau. 2
5} PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1 bubmorexa LHOK
' P p s https://m.edso0.ru/ff0c3620
6. | Pemenue 3anau. 1




PaBHOyCKOpEeHHOE NPAMOJIMHEHHOE
7 NIBIDKEHUE 1 Bbu6nuoreka [JOK
' https://m.edsoo.ru/ff0c372e
8. | Pemenue 3a1au. 1
9 CBoOomHOEe aJicHue. VYckopenue 1 bu6mmoreka [IOK
' CBOOOHOTO TAJECHHUS https://m.edsoo.ru/ff0c39cc
10. | Pemenue 3amad. 1
KpuBonunelinoe paBmxeHue. JIBuxeHue bubmmoreka [IOK
11. y 1 .
MaTepHaIbHOU TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
12. | Pemenue 3aad. 1
Tema 2. ilmnamuka (14 yacoB)
[Ipuaiun  oTtHOcuTenbHOCTH [ 'anmuies. bu6mmorexal [OK
13. | MHepumanbHble  CHCTEMBI  OTCYETA. 1
I[TepBoriit 3akon HeroToHA https://m.edsoo.ru/ff0c3be8
14. | Pewenue 3amau. 1
Macca Tena. Cuna. [TpuHIMI Bbu6nuorexal [OK
15. | cynepno3uuun cwi.  Bropoil  3akoH 1
HeroToHa 111 MaTepuanbHONR TOYKH https://m.edsoo.ru/ff0c3be8
16. | Pemenne 3agau. 1
Tpetuit 3aKOH HreroTona s Bu6muorexal [OK
17 MaTepUaTbHBIX TOYEK 1
https://m.edsoo.ru/ff0c3be8
18. | Pemenue 3amay. 1
3akoH BceMHpHOro TAroteHus. Cuia BuGmiorexa [OK
19, TsprecTH. [lepBas kocMudeckast CKOpOCTh 1
https://m.edsoo.ru/ff0c3d00
20. | Pemenue 3amau. 1
Cuna ynpyrocrtu. 3akoH ['yka. Bec tena
bubmuoreka IIOK
21. 1
https://m.edsoo.ru/ff0c3e18
22. | Pemenue 3amauy. 1
Cuna Ttpenus. Kooapdumuent TtpeHus. bu6mmoreka [JOK
23. | Cuna compoTUBICHUA TPH ABHKECHUH 1
Tella B )KUIKOCTH UJIM rase https://m.edsoo.ru/ffOc3f76
24. | Pemenue 3amauy. 1
[TocTymarenbHoe 51 BpaIiaTeibHOe
JIBUKCHHE aOCONIOTHO TBEPIOTO Tena. Bubmorexal[OK
o5 MowmenT cunpl. Ilmedo cuimel. YcmoBus 1
DAaBHOBECHA TBEPAOTO Tea https://m .edsoo .ru/ff0c41a6
26. | Pemenue 3amau. 1




Tema 3. 3akoHbl coxpaneHusi B MexaHuke (10 yacoB)

217.

Nmnynbc MatepraibHON TOYKH, CHUCTEMBI
MarepUalbHBIX TOuYeK. VIMIyIbC CHIIBL
3aKkoH COXpaHEHUs HMITYJIbCA.
PeaktuBHOE NBHXKEHUE

Bbu6nmuoreka [JOK

https://m.edsoo.ru/ff0c43d6

28.

Pemenue 3agay.

29.

Pa6ora u MOIIIHOCTb CUJIBL.
Kunernueckas »sHeprusi maTepuaqibHOU
Toukn. Teopema 00  HM3MCHEHHH
KUHETUYECKON SHEPTHUU.

Bbu6nmuoreka [JOK

https://m.edsoo.ru/ff0c4502

30.

Pemenue 3amay.

31.

IToTennuanpHas SHEprus.
[TorennmansHas DHEPIrUst YIpyro
nedhopMUpPOBaHHON MPY>KUHBI.
[TorennuanbHast >HEpPrusi Tena BOIU3U
TTOBEPXHOCTH 3E€MJIU

Bbu6nmuoreka [JOK

https://m.edsoo.ru/ff0c46l1a

32.

Pemrenue 3agau.

33.

[loTeHunanpHble M  HEMOTEHLHAJIbHBIC
ciibl. CBsi3b pabOThI HEMOTEHIHATBHBIX
CIJI C U3MEHEHHEM MEeXaHHYeCKOH
SHEpPruu CUCTEMBI TelL. 3akoH
COXPaHEHUS MEXaHUUECKON SHEPrUU

Bbu6nuoreka [JOK

https://m.edsoo.ru/ff0c478c

34,

Pemrenue 3agau.

35.

Jlaboparopnast pabora «MccnenoBanue
CBs3H1 pa6OTI>I CUJIbl C HU3MCHCHHEM
MEXaHUYECKOH PHEPruu Tella Ha TpuMepe
PaCTSIKEHUS PE3UHOBOTO KTYTa)

36.

KoHnTponbHas pabora 1o TeMe
«KunemaTuka. Jnnammuka. 3aKoHBI
COXpaHEHHUS B MEXAHUKE)

Bbu6nuoreka [JOK

https://m.edsoo.ru/ff0c4b74

Pa3gea 3. MosexyasipHasi puzuka u repmonnHamuka (34 yaca)
Tema 1. OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOI Teopun13 4yacoB)

37.

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJISIPHO -
KUHETHUYECKOM Teopuu. bpoyHOBCKOE
newkenue. duddysus

Bbu6nuoreka [JOK

https://m.edsoo.ru/ffOc4dc2

38.

XapakTep NBUXKEHUS U B3aUMOJICUCTBUS
JaCTHUll BCIICCTBA. MOI[GJII/I CTpOGHI/I}I
ra3oB, KUIAKOCTEH U TBEPABIX TEI

39.

Macca monekyn. KonuuecTBo BemiecTsa.
[TocTostHHast ABoraapo




40. | Pemenue 3agay. 1
TemnoBoe paBHOBecue. Temmeparypa u
e€¢ m3mepenue. Illkama Temmepatyp
41. | Lenscus 1
. Bbubnunoreka [IOK
42 Uneanbawiii ta3 B MKT. OcHoBHOE 1 nomorexa Ll
' aBHeHne MKT
M https://m.edsoo.ru/ffoc4fde
43. | Pemenue 3amay. 1
AOcomoTHasE TeMmmeparypa Kak Mepa
N < <ol
cpenHei HHETHIECKOHN SHEPTUHU Buborexa [IOK
44 TBYDKEHUS MOJIEKYJI. YpaBHeHue 1
" | Menneneena -Kmanetipona
A p https://m.edsoo.ru/ff0c511e
45, | Pemenue 3amay. 1
3akon [lanpToHa. ['a30BbIe 3aKOHBI
46. 1
47. | Pemenue 3amay. 1
Jlaboparopnast pabora «MccnenoBanue
48. | 3aBUCUMOCTH  MEXIy  MapaMeTpamu 1
COCTOSIHHSI Pa3pEeKEHHOTO Ta3ay
H3omporieccsl B HacadbHOM Tra3ze W HX
pon g bu6mmoreka [IOK
49 rpaduuecKoe MpeacTaBICHUE 1
https://m.edsoo.ru/ff0c570e
Tema 2. OcHoBbl TepMognHaMuKH (14 4acoB)
Buyrtpennss JHEprus
TEPMOAMHAMUYICCKON CHCTEMBI 51
crocoObl  e€ wu3MeHeHHs. KoaudecTBo bubmuorexa [JOK
50. | reroTel U paboTta. BHyTpeHHss HEprus 1
OJIHOATOMHOI'O HJIEAJILHOI'O ra3a https://m.edsoo.ru/ff0c5952
Bugel rerionepenaun Bbu6nuoreka [JOK
51. 1
https://m.edsoo.ru/ff0c5c36
VneapHas  TEIUIOEMKOCTHL  BeEIIECTBA. Bbu6nuoreka [JOK
52. | KonuuecTBo TEIJIOTHI pu 1
Teruronepenavye. AnnabaTHbIN IPOIIECe https://m.edsoo.ru/ff0c5¢c36
Ile M 3aKo0 epMO aMHK ero
pBBII/I H T pM JUHAMHUKHN U T BI/I6J'II/IOTCK3 HOK
53 MIPUMEHEHHE K H30TPOIIeCCaM. 1
https://m.edsoo.ru/ff0c5efc
54. | Pemenue 3amau. 1




HeoOpaTuMOCTh TIPOIIECCOB B MPHUPOJIE.

. bubmuorexa [JOK
55, Bropoii 3aK0OH TEpMOJIMHAMUKHU. 1
https://m.edsoo.ru/ff0c6230
56. | Pemenue 3amauy. 1
[Tpunmun pevictBuss u KIIJ[ TemnoBoit Bubnorexa [TOK
MaIlTHUHBI.
57. 1
https://m.edsoo.ru/ff0c600a
58. | Pemcnue 3anay. 1
Huxn Kapno u ero KIT.
59. 1
60. | Pemenue 3amau. 1
61 DKOJI0ru4ecKue poOIEMbI 1
" | TEemIO’HEePreTHUKH.
62 Oo6oOmaromuit  ypok «MouekynspHas 1 bubmorexa HOK
¢usuka. OCHOBBI TEPMOIUHAMUKH hitps://m.edsoo.ru/ff0c6938
KoHnTpoabHas pabora 1o TeMe bu6nuorexa [IOK
63. | «MonexysipHas buzuka. OcHOBBI 1
TEPMOIMHAMHKI) https://m.edsoo.ru/ff0c6a50
Tema 3. Arperarnblie cocTosiHusi BemecTa. @a3zoBbie nepexonnl (7 4acos)
bu6mmoreka [IOK
6. [TapooOpa3oBanue W  KOHJACHCAIMS. 1
Venaperme u kunerie https://m.edsoo.ru/ff0c63b6
65 AOGcooTHas " OTHOCHUTEIbHAS 1 bubmorexa [OK
" | BnaxHocTh Bo3ayxa. HackimieHHbIM ap hitps://m.eds00.ru/ff0c64ds
Teépmoe Temo. KpI/ICTaJ'IJ'II/I‘IeCKI/IeU u BuGmuotexa LIOK
66. amopdHbIe Tena. AHU3OTPOMHSI CBONCTB 1
KpHCTAILTOB. Kupcue KpHCTAILTBL https://m.edsoo.ru/ff0c65f0
CoBpeMEHHBIE MaTEpHAJIbI " '
[InaBnenue u KpUCTAJUTU3ALIUS.
VnenpHas TEmjIoTa IJIaBJICHUS. bu6mmoreka [IOK
67. | CyOonumanus. 1
https://m.edsoo.ru/ff0c6708
68. | Pemenue 3amauy. 1
VYpaBHeHHE TEIIOBOrO OanaHca bubmmoreka [IOK
69. 1
https://m.edsoo.ru/ff0c6820
70. | Pemenue 3amay. 1
Pasznea 4. Jiekrpoanunamuka (29 yaca)
Tema 1. duexTpocTraruka (154acoB)
o bubmuorexa [JOK
71 DNeKTpu3anusa  Tel.  DJIEKTPUYECKUIA 1

3apsf. [[Ba Buaa 3J€KTpUUECKUX 3apsiioB

https://m.edsoo.ru/ffOc6bcc




[IpoBoaHUKH, JTUBJIEKTPUKA u bu6mmoreka [IOK
72. | mOMYNpOBOAHUKH. 3aKOH COXpPaHEHHS
AIIEKTPHUYECKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
BzaumoneiictBue 3apsI0B. 3akoH Bbu6nuoreka [JOK
73. | Kynona.  TouewHblif  »meKTpUYECKHA
3apsi https://m.edsoo.ru/ffOc6ce4
Hanpsk€HHOCTD  3JIEKTPUYECKOrO  ITOJIS.
[IpuHIUTT Cynepno3ULIMU JIEKTPUUECKUX bubmuorexa [JOK
74. | nonei. JInHNN HAPSKEHHOCTH.
https://m.edsoo.ru/ff0c6df2
75. | Pemenue 3aau.
Pabora cun 37€KTPOCTATHYECKOTO IOJISL.
P Bbu6nmuoreka [JOK
76 [Torenuman. Pa3HOCTh MOTEHIMAIOB.
https://m.edsoo.ru/ff0c6f00
77. | Pemenue 3amauy.
[IpoBoaHMKH u JTUBJIEKTPUKH B bu6mmoreka [IOK
78. | 2IIEKTPOCTATHYECKOM ToJie.
JlnsniekTpudeckas MpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
DnekTpoéMKocTh. KoHzieHcarop. bubmuorexa [JOK
79.
https://m.edsoo.ru/ff0c7126
80. | Pemenue 3amau.
DIIEKTPOEMKOCTh TJIOCKOTO bubmuorexa [JOK
81. | kongeHcaropa. JHeprus 3apsHKECHHOTO
KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
82 JlaGopatopnass  pabora  "H3mepenue
" | snekTpo€MKOCTH KOHAEHcaTopa'
[Ipuniun  gedcTBUS W NMPUMEHEHHE
KOH/JIEHCATOPOB, KOIHUPOBAJIBLHOTO
83. | anmapara, CTPYHHOTO MIpUHTEPA.
DnekTpocTaTudecKas 3allluTa.
3a3emIIeHHe AJIEKTPONPUOOPOB
Tema 2. IlocTosiHHBIN dnekTpHYecKHil TOK. Toku B pa3inuynbIx cpenax (16 yacoB)
DJIEKTPUYECKUH  TOK, YCIOBHS  €ro
g4, | CYLICCTBOBAHMA. [TocTostaubiil TOk. Cuna
" | Toka. Hampsbkenne. ConpoTHBIICHHE.
3akoH OMa 11 yyacTKa LEnu.
85. | Pemenue 3amau.
[TocnenoBarensHoOeE, napajieJbHoe,
CMEIIIaHHOE COEJUHEHHE IPOBOIHUKOB.
a poBOa bubmuorexa [JOK
86 Jlaboparopnas ~ pabora  «M3ydeHwme
" | cMelmaHHOTO COeIMHEHHUS PE3UCTOPOBY.
g P P https://m.edsoo.ru/ff0c74f0
PaboTta W MOIIHOCTH AJIEKTPUYECKOTO bubmuorexa [JOK
87. | Toka. 3akon [Ixoyns -Jlenna.

https://m.edsoo.ru/ff0c7838




3akoH Owma sl TIONHOW (3aMKHYTOM)

JIEKTPUYECKON LIETIN. Kopotkoe bubnuoreka [IOK

88. | 3ampikanme.  JlabopaTopHas  pabora 1
«M3mepenne D/IC UCTOUYHMKA TOKA M €T0 https://m.edsoo.ru/ff0c7ae0
BHYTPEHHETO CONPOTHUBIICHUS.

89. | Pemenue 3agau. 1
DJNEeKTpOHHAs MPOBOJUMOCTh TBEPIBIX

9o | MeTamIoB. 3aBUCHUMOCTh COMPOTHUBIICHUS 1

" | meramios oT TeMIEPaTypBbl.

CBepXIpOBOANMOCTh

91 DJIEKTpUYECKMH  TOK B BaKyyMe. 1

" | CBoiicTBa 2JIEKTPOHHBIX IyYKOB

[TonynpoBOIHUKH, UX COGCTBGHHEUI U Buborexa [IOK

gp | MPHMECHas  TPOBOJAMMOCTD. CaoiicTBa 1
p—n-nepexona.  Homynpososikoneie https://m.edsoo.ru/ff0c84ae
PUOOPHI
DnexTpuueckuid TOK B pacTBOpax u Bubnmorexa [IOK

g3 | pacmasax AJIEKTPOJIUTOB. 1
ICKTPOTHTHHICCKAs AHCCOTHATIA. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
OMEKTpHUECKUIT  TOK B rasax. Buborexa [IOK

94 CamocTrosTenbHbII u 1
HECAMOCTOSITENbHBIA  paspsia. MounHus. hitps://m.edsoo.ru/ff0c84ae
[1nazma
DneKkTpudeckue NnpuoOOpsl M YCTPOHCTBA bubmmoreka [IOK

95. | ¥ WX TMpaKTHYEeCKOEe MPUMEHEHHE. 1
[TpaBuiia TeXHUKU OE30MACHOCTH https://m.edsoo.ru/ff0c86fc

o6 LT — ypoK . bu6mmoreka [IOK
«ONCKTPOJHMHAMMUKR https://m.edsoo.ru/ff0c88be
KontponbHas paborta o Teme Bubnmorexa [IOK

97 «DNEKTPOCTATHKA. [ocrostHHBIIM 1
aneKkTpuyeckuil Tok. TOKHM B pa3IMYHBIX https://m.edsoo.ru/ff0c8asa
cpeaax»

98 PesepBubiii ypok. KontponpHast pabota 1 bubmorexa HOK
10 TeMe "INCKTPOHHAMHK? https://m.edsoo.ru/ff0c8c56

99 PesepBHbIil ypok. O600maronuii ypok mo 1 bubmorexa HOK
reman 10 iracca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB 1o 102

I[TPOTPAMME




11-1 kJiace

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue
Ne 316010 e (undpoBbie)
n/n | PA3ACTI0B HTEM Beero | KOHTPObHbIE | TIDAKTHYECKHE | ogpazopaTenbHbie
NpOrpamMmbl pa6oThbI paboThbI pecypebl
Paznen 1. JIEKTPOJAMHAMUKA
MaruauTHoe nose.
1.1 |DnekTpoMarHuTHas 11 1 3 <..>
WHIYKIIHS
Hroro no pasgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
Mexanuueckue u
2.1 |sneKTpoMarHuTHBIC 9 1 <..>
Kose0aHus
Mexanuveckue u
2.2 | 27IEeKTpOMarHUTHBIC 5 1 <..>
BOJIHBI
2.3 | Ontuka 10 3 <..>
Hroro no pazueny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

OCHOBBI CIeIIHAIBHOMI

3.1 |Teopun 4 1 <..>
OTHOCUTEIILHOCTH

Hroro no pasgeny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

41 DJIEMEHTHI KBAaHTOBOU 6 < >
OTITHKU

4.2 | Ctpoenue aToma 4 <..>

4.3 | ATomHOE S11pO 5 <.>

Hroro no pazneny 15

Pa3znen 5. JIEMEHTbBI ACTPOHOMUWU U ACTPOOU3UKHA
DJIeMEHTHI

5.1 |acTpoHOMHHU U 7 1 <..>
actpou3uku

Hroro no pazueny 7

Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 | Ob6obmaromee 4 <..>




IIOBTOPEHHE
Hroro no pasgeny 4

[ToBTOpEHUE 3 <..>
OBIIEE KOJIMYECTBO 68 7

YACOB 110 ITPOTPAMME

TEMATHYECKOE IINTAHUPOBAHME 11 kiace

Homep
ypoka

Tema pazgena/ypoka

KoaunuectBo
4acoB

DJIeKTpOHHbIe HU(POBbIE
o0pa3oBaTe/bHbIE Pecypchl

JJieKTpoAuHAMHEKA 29 yacoB

Pa3znen 1. MaruutHoe noJe (12 v)

MaruuTtHbele B3aMMOAEUCTBHSA. MarHuTHoOeE

https://lesson.edu.ru/lesson/fdccd9bl-

1| moune. 1 85d5-4b89-bc99-
132b7125f5ab?backUrl=%2F03%2F11
[IpaBuio OypaBurka 1
MarauTHbIE CBOMCTBA BEIICCTBA 1
4 IIpyuHIM ~ Cynepno3uIMid  MarHUTHBIX 1
nojeun
3akoH Amrepa https://lesson.edu.ru/lesson/ec908c2f-
5 1 7c98-4e5c-8ar8-
00776a0ae99a?backUrl=%2F03%2F11
Perenue 3ama4 1o reMe «3aKoH AMmrepar https://lesson.edu.ru/lesson/eff1fc6e-
6 1 a4f3-44dd-b4le-
da9354b398dd?backUrl=%2F03%2F11
7 | PaMka ¢ TOKOM B MarHuTHOM II0JIE 1
8 Pemenne 3amau mo Teme «Pamka ¢ 1
TOKOM B MAarHUTHOM TIOJIE»
Jlabopamopuas paboma Ne 1 «Jeiicmeue https://lesson.edu.ru/lesson/1b3b26f8-
9 | MmacHumHO2O NONIAL HA NPOBOOHUK C MOKOMH» 1 8de2-4bf9-84dc-
d973299f7555?backUrl=%2F03%2F11
Cuua JlopeHna https://lesson.edu.ru/lesson/96ee8397-
10 1 4381-4c44-8ch0-
d05ced38e562?backUrl=%2F03%2F11
Hccnenosanue KJIFOUEBOM CUTYyalluu
11 | «/IBmkeHne 3apsDKEHHOM  YACTHIBI B 1
OJIHOPOJHOM MarHHUTHOM II0JIC
Pemrenue 3anau no reme «Cuia Jlopenna» https://lesson.edu.ru/lesson/2f8a2dd3-
12 1 9df2-489c¢-8668-
30f2336b2c43?backUrl=%2F03%2F11
Tema 2. JnexkTpomaruuTHass MHAYKUMs (17 yacoB)
13 SIBJICHYE DIIEKTPOMATHUTHOM MHIYKIMH 1 https://lesson.edu.ru/lesson/874074f3-

62d6-449b-9f1b-



https://lesson.edu.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/1b3b26f8-8de2-4bf9-84dc-d973299f7555?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/1b3b26f8-8de2-4bf9-84dc-d973299f7555?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/1b3b26f8-8de2-4bf9-84dc-d973299f7555?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/2f8a2dd3-9df2-489c-8668-30f2336b2c43?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/2f8a2dd3-9df2-489c-8668-30f2336b2c43?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/2f8a2dd3-9df2-489c-8668-30f2336b2c43?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/874074f3-62d6-449b-9f1b-9fe9a3e79f52?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/874074f3-62d6-449b-9f1b-9fe9a3e79f52?backUrl=%2F03%2F11

9fe9a3e79f52?backUrl=%2F03%2F11

[IpaBuno Jlenma. IlpumeHenune mnpaBuia

14 Jlenna .
Pemenue 3amau mno Teme «SIBieHue
15 | snekrpomaruuTHOM MHAYKIuH. IIpaBuio 1
Jlenua»
16 | 3aKoH dIEKTPOMArHUTHOU WHIYKITHH 1
Hccnenopanue kmrodesoii curyamun «JC https://lesson.edu.ru/lesson/43eb8d8b-
17 | MHOYKOUU B NPOBOJHUKE, ABUXKYIIEMCS C 1 e435-4dd5-8bh52-
HOCTOSAHHON CKOPOCTRIO» 1c3a9ef8defl?backUrl=%2F03%2F11
HccnenoBanue KJIFOUEBOM CUTYyalluu
18 | «Hampsbkenne Ha KOHIAX MPOBOJIHHKA, 1
JIBUXKYIIETOCS B MATHUTHOM ITOJIE)
HccnemoBanne  KIFOYEBOH  CHUTyaluu
19 | "JIBuxkeHue MPOBOJIHUKA TOJ JEHCTBHUEM 1
CHJIBI TSDKECTH M CHITBI Amrepa”
20 Pemienue 3amau  mo Teme  «3akoH 1
AEKTPOMArHUTHON MHIYKITHI»
Jlabopamopras paboma No 2
21 «Hccredosanue A6/1eHUs 1
INEKMPOMASHUMHOU UHOYKYULUL.
Koncmpyuposanue mpancgopmamopay.
Jlabopamopras paboma No 3
22 | «Hccredosanue BUXPEBOCO 1
2IeKMPULECKO20 NOAY
CaMOMH YKL https://lesson.edu.ru/lesson/4746062d-
23 1 9a97-4d96-a74b-
c81be734b70b?backUrl=%2F03%2F11
DHEprust MarHWUTHOTO TMOJsl KOHTypa ¢ https://lesson.edu.ru/lesson/f23298be-
24 | ToxoMm 1 0540-4153-bb41-
b216b3402c0b?backUrl=%2F03%2F11
Pemenwne 3amau mo teme «CaMOUHIYKITHUS.
25 | DHeprus MarHMTHOTO TMOJS KOHTypa ¢ 1
TOKOM»
O6o6maromuii ypok 1o teme «MarHuTHoe https://lesson.edu.ru/lesson/6864d2d7-
26 | mome. DyeKTpOMarHUTHAasI HHAYKLMS. 1 8203-478e-99d2-
6a945e210a5d?backUrl=%2F03%2F11
Koumponvnaa paboma MNel no meme https://lesson.edu.ru/lesson/33cd992a-
27 | «Maecnumnoe none. OneKmpomacHUMHASA 1 c0eb-4d03-a55d-
UHOYKYUAY b321f9b06c4a?backUrl=%2F03%2F11
28 dusndeckuit IIPaKTUKYM 1
"DnexTpoguHaMuKa"
29 dusndeckuit IIPaKTUKYM 1
"DnexTpoguHaMUKa"

Kosnedanusi u BOJHBI (

22 yaca)

CBOOOIHBIE MEXaHWYECKHE KOJIcOaHUS.

https://lesson.edu.ru/lesson/77d9c8d3-

30 | I'apmonuueckue KoeOaHus 1 5836-41cf-8e55-
790f5afc433e?backUrl=%2F03%2F11
JIuHaMHMKa  MEXaHMYEeCKUX  KoJieOaHMii: https://lesson.edu.ru/lesson/77d9c8d3-

31 | NPYKHHHBIA MAATHUK 1 5836-41cf-8e55-

790f5afc433e?backUrl=%2F03%2F11



https://lesson.edu.ru/lesson/874074f3-62d6-449b-9f1b-9fe9a3e79f52?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/43eb8d8b-e435-4dd5-8b52-1c3a9ef8def1?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/43eb8d8b-e435-4dd5-8b52-1c3a9ef8def1?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/43eb8d8b-e435-4dd5-8b52-1c3a9ef8def1?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/f23298be-0540-4f53-bb41-b216b3402c0b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/f23298be-0540-4f53-bb41-b216b3402c0b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/f23298be-0540-4f53-bb41-b216b3402c0b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/6864d2d7-8203-478e-99d2-6a945e210a5d?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/6864d2d7-8203-478e-99d2-6a945e210a5d?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/6864d2d7-8203-478e-99d2-6a945e210a5d?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/33cd992a-c0eb-4d03-a55d-b321f9b06c4a?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/33cd992a-c0eb-4d03-a55d-b321f9b06c4a?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/33cd992a-c0eb-4d03-a55d-b321f9b06c4a?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e?backUrl=%2F03%2F11

I[I/IHaMI/IKa MEXAHHUYCCKUX KoJIeOaHwMii:

https://lesson.edu.ru/lesson/77d9c8d3-

32 | mareMaTu4eCcKUi MasiTHUK 5836-41cf-8e55-
790f5afc433e?backUrl=%2F03%2F11
33 CkopocTh ¥ YCKOpEHHE Tena TpH
FapMOHHMYECKUX KOJIeOaHUIX
34 Permienne 3amau mo Teme «JluHamuka
MEXaHUYECKUX KOJIeOaHMiD»
Jlabopamopnas paboma Ne 4 «Hzyuenue https://lesson.edu.ru/lesson/77d9c8d3-
35 | Konebanuii npysCUHHO20 MASIMHUKA» 5836-41cf-8e55-
790f5afc433e?backUrl=%2F03%2F11
DHEPrus  MEXaHWYECKUX  KOJIEOaHMii. https://lesson.edu.ru/lesson/caa2c82a-
36 | BomyxaeHHbIe KoTeOaHUS £669-401a-9215-
d0d111030d4a?backUrl=%2F03%2F11
Pemienue 3amau mo Teme «DHeprus
37 | mexaHmueckux KojeOaHui. BeIHYXIeHHbBIE
KoJyeOanus. Pezonancy
Kone6aTenbHblii KOHTYp. AHAJIOTHS MEXTY https://lesson.edu.ru/lesson/18a57765-
38 | MexaHUYECKUMU U DJIEKTPOMATHUTHBIMU 9616-4f71-98b6-
KOICOaHUAMH 9ca3316fdeb0?backUrl=%2F03%2F11
39 Pemenne 3amay o teme «KonebdarenbHbIA
KOHTYP»
[lepeMeHHbIH JIEKTPHIECKUI TOK https://lesson.edu.ru/lesson/a6b012b2-
40 f5a7-422c-8894-
a015b59671d6?backUrl=%2F03%2F11
a1 KonmeHcaTop u KaTynika HHIyKTUBHOCTH B
LIEIH IIEPEMEHHOI'0 TOKa
[IpoM3BOACTBO, Nepenaya U MOTPeOICHUE https://lesson.edu.ru/lesson/72b23327-
42 | ameKTposHEprun 172d-4acf-bbe4-
87384daab8c6?backUrl=%2F03%2F11
Pertenue 3amau mo teme «IIpou3BoaCTBO,
43 | nepenaua u moTpebIEHUE DIEKTPOIHEPTUH.
Tpanchopmaropy
MexaHn4ecKkne BOJIHBI. BeuuuHbl, https://lesson.edu.ru/lesson/7478748d-
44 | xapaKTepU3YyIOIIHE BOJIHY. 21d9-4510-9794-
4e342559f3c3?backUrl=%2F03%2F11
3ByK. XapaKTEpHCTUKH 3ByKOBOH BOJIHBI. https://lesson.edu.ru/lesson/52ea79ad-
45 2fe2-40f9-a1f0-
9d97c6bf7a0e?backUrl=%2F03%2F11
46 Pemenue 3amau no teme «MexaHUYECKUE
BOJIHBL. 3BYK»
DJIeKTPOMArHUTHBIE BOJIHBL. https://lesson.edu.ru/lesson/40078189-
a7 df39-4175-9fbb-
6299362a6007?backUrl=%2F03%2F11
48 Ilepenaua wuHGOpMAIMK €  MOMOIIBLIO
3JIEKTPOMArHUTHBIX BOJIH.
O600menne mo Teme «MexaHHYECKHE H https://lesson.edu.ru/lesson/45c6f68c-
49 | 9JIeKTPOMAarHUTHBIC BOJHBD) 95b6-4899-a2d0-
b1fc7259da73?backUrl=%2F03%2F11
Konwmponvnasa paboma Ne 2 no meme https://lesson.edu.ru/lesson/45c6f68c-
50 | «Mexanuueckue u macHumuble KOACOAHUS U 95b6-4899-a2d0-

BOJIHbLY

b1fc7259da73?backUrl=%2F03%2F11



https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/77d9c8d3-5836-41cf-8e55-790f5afc433e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/caa2c82a-e669-401a-92f5-d0d111030d4a?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/caa2c82a-e669-401a-92f5-d0d111030d4a?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/caa2c82a-e669-401a-92f5-d0d111030d4a?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/18a57765-9616-4f71-98b6-9ca3316fdeb0?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/18a57765-9616-4f71-98b6-9ca3316fdeb0?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/18a57765-9616-4f71-98b6-9ca3316fdeb0?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/a6b012b2-f5a7-422c-8894-a015b59671d6?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/a6b012b2-f5a7-422c-8894-a015b59671d6?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/a6b012b2-f5a7-422c-8894-a015b59671d6?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/72b23327-172d-4acf-bbe4-87384daab8c6?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/72b23327-172d-4acf-bbe4-87384daab8c6?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/72b23327-172d-4acf-bbe4-87384daab8c6?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/7478748d-21d9-4510-9794-4e342559f3c3?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/7478748d-21d9-4510-9794-4e342559f3c3?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/7478748d-21d9-4510-9794-4e342559f3c3?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/52ea79ad-2fe2-40f9-a1f0-9d97c6bf7a0e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/52ea79ad-2fe2-40f9-a1f0-9d97c6bf7a0e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/52ea79ad-2fe2-40f9-a1f0-9d97c6bf7a0e?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/40078189-df39-4175-9fbb-629936aa6007?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/40078189-df39-4175-9fbb-629936aa6007?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/40078189-df39-4175-9fbb-629936aa6007?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/45c6f68c-95b6-4899-a2d0-b1fc7259da73?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/45c6f68c-95b6-4899-a2d0-b1fc7259da73?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/45c6f68c-95b6-4899-a2d0-b1fc7259da73?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/45c6f68c-95b6-4899-a2d0-b1fc7259da73?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/45c6f68c-95b6-4899-a2d0-b1fc7259da73?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/45c6f68c-95b6-4899-a2d0-b1fc7259da73?backUrl=%2F03%2F11

51 duzndeckuit NPaKTHKYM 1
"DnexTpoguHaMuKa"
OnTuka (39 yacon)
I'eomeTpuueckas ontuka (21 yac)
[IpsMONMHERHOE PaCIPOCTPAaHEHUE CBETA https://lesson.edu.ru/lesson/5dae2074-
52 1 3342-4730-87c4-
bab7902220a4?backUrl=%2F03%2F11
OTpaxeHue cBera https://lesson.edu.ru/lesson/fea8001c-
53 1 36db-41b4-8ch2-
e96f51b6e65c?backUrl=%2F03%2F11
54 | Ilpenomnenue ceeta 1
55 Pemienue 3amau mo Teme  «3aKOHBI 1
F€OMETPUUYECKON ONITHUKHY
56 Pemenue 3amau mo Teme  «3aKOHBI 1
F€OMETPUUYECKON ONITHUKHY
Jlabopamophas paboma No 5
57 «Hccnedosanue npenomieHus ceema Hd 1
epaHuyax pasoena «8030yX — CMEKIO» U
«CMEKNI0 — 8030YX»
Hccnenosanne SABJICHUSI TIOJIHOTO https://lesson.edu.ru/lesson/Oeadc9bc-
58 | BHYTpEHHEro OTpaXKCHUS 1 df68-4d88-a8ff-
bc70bf2ed341?backUrl=%2F03%2F11
59 Pewenne 3amau  no Tteme «llomHoe 1
BHYTPEHHEE OTPAKCHHE)
60 | Bunsl mra3. OCHOBHBIE 3JIEMEHTEI JIMH3EI 1
61 | M3o0paxeHus B TMH3aX 1
62 IlocTtpoennsi w300pakeHHd B  TOHKHX 1
JTUH3aX
dopMmy1a TOHKOM JIMH3BI https://lesson.edu.ru/lesson/27¢714e0-
63 1 cbda-48b1-84b3-
416754fe6413?backUrl=%2F03%2F11
64 | YBenuueHue JTUH3BI 1
65 X0/ TPOM3BOJIHOTO JIy4a M HAaXOXICHUE 1
(hOKYyCOB JIMH3BI
Pewenne 3amau  nmo Teme  «JIMH3BL
66 | [MoctpoeHre W300paKeHUII B  TOHKHX 1
JIUH3AX»
Pemmenue 3amau  mo Teme  «JIMH3BL
67 | IloctpoeHne H300paKeHUH B  TOHKHX 1
JTUH3AX»
68 | I'ma3 u onTHyeckue NpuOOPHI 1
69 Pewenne 3amau no Teme «Imaz wu 1
ONTHYECKUE TIPUOOPEI».
70 O06o06maronuit YPOK 1o TeMe 1
«I"eoMeTprUecKas ONTHKa»
71 Koumponvnass paboma Ne 3 no meme 1
«l eomempuueckas onmuray
72 | Ousnueckwii npakTukyMm "OnTuka’ 1

BouanoBas ontuka (134acoB)



https://lesson.edu.ru/lesson/5dae2074-3342-4730-87c4-bab7902220a4?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/5dae2074-3342-4730-87c4-bab7902220a4?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/5dae2074-3342-4730-87c4-bab7902220a4?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/fea8001c-36db-41b4-8cb2-e96f51b6e65c?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/fea8001c-36db-41b4-8cb2-e96f51b6e65c?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/fea8001c-36db-41b4-8cb2-e96f51b6e65c?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/0eadc9bc-df68-4d88-a8ff-bc70bf2ed341?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/0eadc9bc-df68-4d88-a8ff-bc70bf2ed341?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/0eadc9bc-df68-4d88-a8ff-bc70bf2ed341?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/27c714e0-cbda-48b1-84b3-4f6754fe6413?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/27c714e0-cbda-48b1-84b3-4f6754fe6413?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/27c714e0-cbda-48b1-84b3-4f6754fe6413?backUrl=%2F03%2F11

WntepdepeHunss BOTH Ha TMOBEPXHOCTU

73 1
BOJIBI
Unrepdepennus caera https://lesson.edu.ru/lesson/72a49497-
74 1 5374-4c2e-8e9e-
927eb25721d6?backUrl=%2F03%2F11
Pemmenne 3ama4y o TeMe
75 1
«MuTepdhepeHImsd
76 | Audpakuus BodaH 1
77 | V3Mmepenue AJIMH BOJIH CBETA 1
JudpaxuuoHnas pemeéTka https://lesson.edu.ru/lesson/fa28ea3a-
78 1 b816-48d7-863d-
fcdc060b6165?backUrl=%2F03%2F11
79 | Pemenue 3agad o Teme «ludpaximsy 1
80 | Pemenue 3amay mo teme «dudpaxmusi» 1
Jlabopamophas paboma No 6
81 | «Habmiooenue unmeppepenyuu u 1
oughpaxyuu ceemay
Jlabopamopnas paboma No 7 https://lesson.edu.ru/lesson/f116b532-
82 | «Onpedenenue Onunvl c6emosol GOHbl C 1 ead2-4ab2-b68a-
nOMOULIO OUPPAKYUOHHOU PeUEMKULY 352bf8058e31?backUrl=%2F03%2F11
Hucnepeus ceera. [omspusanus. https://lesson.edu.ru/lesson/8d43b657-
83 1 17b4-4db2-9d58-
dbb2e29a862c?backUrl=%2F03%2F11
84 Konmponvnas paboma Ned no meme 1
«Bonnosas onmuxay
85 | ®usnueckwmii npakTukyMm "OnTuka’ 1
DJIeMEeHThI TeOPUM OTHOCHTEJIbHOCTH (24aca)
OCHOBHBIE  TIONOKEHHUS  CIIEIHATIBHOI https://lesson.edu.ru/lesson/42e25f5d-
86 | TeopnH OTHOCHUTEIHLHOCTH 1 3e4b-4090-80b3-
2cca2fae90aa?backUrl=%2F03%2F11
87 | DOueprus Tena. DHEPrus MOKOS 1
Pa3nen 4. KBanToBas pusuka.
Tema 1,2. KopnyckyJsipHO-BOIHOBOI nyann3m. @usuka aroma (SuacoB)
SIBnenue porosdpdekra. Teopus https://lesson.edu.ru/lesson/f3823c52-
88 | poroadderra. PoToHbBI 1 d4d5-4445-82¢a-
67241847dcc3?backUrl=%2F03%2F11
Crpoenune atomMa. ATOMHBIE CIIEKTPEI https://lesson.edu.ru/lesson/970660f2-
89 1 c31e-48f5-b2f6-
ebc59cabf826?backUrl=%2F03%2F11
DHepreTUYecKHe ypOBHH https://lesson.edu.ru/lesson/e1799a2f-
90 1 ac92-44e7-a484-
2abcafa47281?backUrl=%2F03%2F11
91 | Jlazepnt 1
https://lesson.edu.ru/lesson/b3de9deb-
92 | KoprycKyIsspHO-BOJHOBOM Tyaan3m 1 c54d-41db-910f-

f6cef349ad87?backUrl=%2F03%2F11

Tema 3. ®u3uka aToMHOro saApa (7 4acoB)



https://lesson.edu.ru/lesson/72a49497-5374-4c2e-8e9e-927eb25721d6?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/72a49497-5374-4c2e-8e9e-927eb25721d6?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/72a49497-5374-4c2e-8e9e-927eb25721d6?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/fa28ea3a-b816-48d7-863d-fcdc060b6165?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/fa28ea3a-b816-48d7-863d-fcdc060b6165?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/fa28ea3a-b816-48d7-863d-fcdc060b6165?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/f116b532-ead2-4ab2-b68a-352bf8058e31?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/f116b532-ead2-4ab2-b68a-352bf8058e31?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/f116b532-ead2-4ab2-b68a-352bf8058e31?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/8d43b657-17b4-4db2-9d58-dbb2e29a862c?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/8d43b657-17b4-4db2-9d58-dbb2e29a862c?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/8d43b657-17b4-4db2-9d58-dbb2e29a862c?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/f3823c52-d4d5-4445-82ea-67241847dcc3?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/f3823c52-d4d5-4445-82ea-67241847dcc3?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/f3823c52-d4d5-4445-82ea-67241847dcc3?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/970660f2-c31e-48f5-b2f6-ebc59cabf826?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/970660f2-c31e-48f5-b2f6-ebc59cabf826?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/970660f2-c31e-48f5-b2f6-ebc59cabf826?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/b3de9deb-c54d-41db-910f-f6cef349ad87?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/b3de9deb-c54d-41db-910f-f6cef349ad87?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/b3de9deb-c54d-41db-910f-f6cef349ad87?backUrl=%2F03%2F11

CTpOCHI/Ie ATOMHOTI'0 Apa

https://lesson.edu.ru/lesson/4edd0754-

93 1 9b4f-459b-acc2-
221a6d76e9d2?backUrl=%2F03%2F11
94 PagnoakTuBHOCTB. 3aKOH PaguOaKTHBHOTO 1
pacrana
SlnepHble  peakuuM.  DJHEPIUS  CBA3M https://lesson.edu.ru/lesson/9ce69233-
05 | aTOMHBIX s1IEp 1 8863-4b35-8c7d-
aB8af70fccc2b?backUrl=%2F03%2F11
96 Pemenue 3agau mno Teme «SpepHbie 1
peaKIiy. DHEPTHUs CBI3M AaTOMHBIX SIIEP»
97 | ‘nmepnas sHEpreTHKA. 1
Koumponvnaa paboma MNe5 no meme https://lesson.edu.ru/lesson/03197cb9-
98 | «Keanmosas puszurxay 1 babb-4123-afe4-
356786aed010?backUrl=%2F03%2F11
99 Ousnuecknii  npakTukyM  "KBaHTOBas 1
¢dbmsuka"

Pa3nes 5. DiieMeHTBI aCTPOHOMMH U acTpopu3uku (8 4acos)

Comnuue. Ilmanersr CoOMHEYHOW CHUCTEMEL

. 1
Mansle Tera COIHEUHOU CUCTEMBI
2. ['maBHass mocnIenOBaTEILHOCT, KpPaCHBIE 1
TUTaHTHI U OeJIble KapJIuKu
3. OBomrons 38€31. DBomonnst BeelneHHOM.



https://lesson.edu.ru/lesson/4edd0754-9b4f-459b-acc2-221a6d76e9d2?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/4edd0754-9b4f-459b-acc2-221a6d76e9d2?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/4edd0754-9b4f-459b-acc2-221a6d76e9d2?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/9ce69233-8863-4b35-8c7d-a8af70fccc2b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/9ce69233-8863-4b35-8c7d-a8af70fccc2b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/9ce69233-8863-4b35-8c7d-a8af70fccc2b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/03197cb9-ba5b-4123-afe4-356786aed010?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/03197cb9-ba5b-4123-afe4-356786aed010?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/03197cb9-ba5b-4123-afe4-356786aed010?backUrl=%2F03%2F11

IIpoBepsiemblie TPeOOBaAHMS K pe3yJbTaTamM
ocBoeHUus OOII ¥ 3j1eMeHTHI CoAepPKAHUSA

B ¢denepanpHbIx U peruoHanbHBIX MPOLIETypaxX OLEHKU KadecTBa 00pa30BaHUs UCIOIb3YETCs
nepedeHb (KoaupuKaTop) pacipeaeCHHbBIX M0 KjaccaM MPOBEPSIeMbIX TPeOOBaHUH K
pesyabTatam ocBoeHuss OOIT COO u 351eMeHTOB cojiepkanusi o (pu3uKe.

10 kiacc

IIpoBepsiemble TpeOoOBaHUA K pe3yabTaTam ocBoeHuss OOIT

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMBbI CpelHero o01ero od0pa3oBaHus

10.1

JleMOHCTpHUpOBATh HA MIPUMEPAX POJIb U MeCTO GU3UKH B POPMUPOBAHUU
COBPEMEHHOMN HAyYHOUW KapTUHBI MUPA, B PA3BUTUN COBPEMEHHOM
TEXHUKH U TEXHOJIOTUH, B TPAKTUYECKOU IESITEIBHOCTH JIOIEU

10.2

VY4YUTBHIBATh TPAHUIIBI TPUMEHCHHS U3YUEHHBIX (PU3MUYCCKUX MOJICIICH
MaTepHalibHas TOUKa, HHEePIMaabHas CHCTEMa OTCYeTa, aOCOIFOTHO
TBEPJI0C TEIIO, UACATBHBIN ra3; MOJCIH CTPOCHHSI Fa30B, YKUIKOCTEH U
TBEP/BIX T€JI, TOUCUHBINA ICKTPHUCCKHM 3apsil - IPH PEIICHUH
bu3nuecKux 3aaa4

10.3

Pacnio3naBath pusndeckue sBjaeHUs (POILECCHI) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHUYECKOU TEOPUHU
CTPOCHHMSI BEILIECTBA U 3JIEKTPOJUHAMUKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBI)KEHUE, CBOOOTHOE MAJICHHE TE,
JBUKEHHE 110 OKPY>KHOCTH, HHEPLIMsI, B3auMo/ieiicTBue tei; nuddysus,
OpOYHOBCKOE JIBI)KEHUE, CTPOCHUE )KHUJIKOCTEH 1 TBEPABIX TE,
U3MEeHEeHHe o0beMa Tell PH HarpeBaHuK (OXJIaXKICHHUH), TEIJIOBOES
paBHOBEcCHE, UCIIApEHNe, KOHIEHCAllUs, TIJIaBJICHUE, KPUCTAIIA3aIus,
KHUIIEHHE, BIaKHOCTh BO3/lyXa, MOBBIIICHNE JaBJICHUS ra3a Mpu €ro
HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKIY apaMeTPaMH COCTOSTHUS
ra3a B M30MpOIleccax; EKTPU3aLus Tell, B3aUMOACHCTBHE 3apsI0B

10.4

OnuceiBaTh MEXaHUUYECKOE IBUYKEHUE, UCTIONB3YA (pu3nueckue
BEJIMYMHBI. KOOPAWHATA, ITYTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHJia, UMITYJIbC Tella, KHHETUYECKasi YHEPTUsl, IOTEHIMAIbHas
SHEprus, MexaHuueckas paboTa, MeXaHH4eCcKasi MOLIHOCTb; MIPH
OMMCAaHUU MPABUIBHO TPAKTOBATh (PU3UUECKHI CMBICT UCTIOIB3YEMBIX
BEJIMYMH, X 0003HAYCHHUSI U SIUHHIIBI, HAXOUTH ()OPMYIIBI,
CBSI3BIBAIOIIME TaHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMHU BETMYUHAMU




10.5

OnwuchIBaTh N3y4eHHBIE TEIUIOBBIC CBOMCTBA TEJ U TETIJIOBHIC SIBJICHHUS,
UCTOJB3Ys (PU3NUYECKHUE BEIMYMHBI. IaBICHUE ra3a, TeMIepaTypa,
CpeIHSISI KHHETHYECKAsi SHEPTHUSI XAa0TUIECKOTO JIBUKCHHUS MOJICKYT,
CpCAHCKBaApaTUIHaA CKOPOCTb MOJICKYII, KOJIUYCCTBO TCIIJIOTHI,
BHYTPEHHSISI SHEPTHs, padoTa rasza, KodPuImeHT moJIe3HOTO ACHUCTBUS
TCIJIOBOI'O ABUTATECIIA, IpU ONMMHUCAHUU NPABUJIBHO TPAKTOBATH
(bU3NYIECKHU CMBICIT UCTIONB3YEMBIX BEITMUNH, UX 0003HAYCHUS U
€IMHHUIIBI, HAXOIUTH (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3HUECKYIO
BEIMYMHY C JPYTUMH BEITUINHAM

10.6

OnuceIBaTh U3y4ECHHBIC DJICKTPUYECKHUE CBOMCTBA BEILIECTBA U
ANIEKTPUYECKUE SBICHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEITUYHHBI
ANEKTPUYECKUH 3apsill, DIIEKTPUUECKOE T10JI€, HANIPSHKEHHOCTB TOJIA,
MIOTEHIIAAJ, Pa3HOCTh NOTEHIIMAJIOB; IPU ONUCAHUU TIPABUIILHO
TPAKTOBATh (PU3MUECKUI CMBICI UCIOIB3YEMBIX BEJIIMYMH, UX
0003HAYCHHS U €IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE TAHHYIO
(GU3NYECKyI0 BEIMYHUHY C APYTMMH BETUUYMHAMU

10.7

aHAITM3UPOBATH (PUINIECKUE MPOIIECCHI U SIBIICHUS, HCTIONIB3YS
(bU3UYeCKre 3aKOHBI U IPUHITUIIBL. 3aKOH BCEMUPHOTO TAroTeHus, |, Il u
Il 3axonb! Hpr0TOHA, 3aKOH COXpaHEHUS MEXaHUUECKON 3HEPTUH, 3aKOH
COXPAaHEHHUS UMITYJIbCA, IPUHLHUIT CYNEPIIO3UIIMU CUJT, TPUHIIUIL
paBHOIPABUS WHEPIMATBHBIX CHCTEM OTCUETA; MOJIECKYISPHO-
KMHETUYECKYIO TEOPUIO CTPOCHHUS BEILIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b
CpeIHEl KHHETHYECKON SHEPTUH TEIUIOBOTO JIBIKEHUSI MOJIEKYII C
aOCOJIIOTHOM TeMITepaTypo, MEPBBIN 3aKOH TEPMOIUHAMUKH, 3aKOH
COXPaHEHHUS IIEKTPUUIECKOTO 3aps/a, 3aKkoH KynoHa; mpu 3ToM pa3nuvarhb
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BhIpAKEHUE U
ycioBust (TpaHHUIIbI, 00JIACTH) TPUMEHHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPUHIIUTIBI ACHCTBUS MallluH, TPHOOPOB U
TEXHUYECKHUX YCTPOUCTB; pa3inyaTh YCIOBUS UX OE30M1aCHOTO
HMCIOIb30BAHNSA B TOBCEAHEBHOM KU3HU

10.9

BBINOHATE 3KCIIEPUMEHTHI 110 UCCIIEAOBAHUIO DU3HUCCKUX SBICHUHN U
MMpoHeCCOB C UCITOJIL30BAHUECM IIPAMBIX U KOCBCHHBIX H3MepeHHﬁ; npu
3TOM (OPMYIHPOBATH MPobIeMy (3a7a4dy) U THIIOTE3y y4eOHOTO
HKCIIEPUMEHTA, COOMpaTh YCTAHOBKY M3 MPEUTOKECHHOTO 000PYI0BaHUS,
MPOBOJIUTE OTIBIT M (POPMYIIUPOBATH BHIBOIBI

10.10

Ocy1iecTBIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIMYHH;
IIPU 3TOM BBIOMPATh ONTUMANIBHBIN C1IOCOO U3MEPEHUS U UCTIOIb30BaTh
U3BECTHBIE METO/IbI OLIEHKU IIOTPELIHOCTEH U3MEPEHU I

10.11

HccnenoBaTh 3aBUCUMOCTH MKy PU3NISCKUMU BEIIMYMHAMH C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUI; TIPH TOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCUPOBATH PE3YJIbTAThI TOJYICHHON 3aBUCUMOCTH
(hUBUYECKUX BEJIMYHMH B BUC TaOIUIl U TpadUKOB, I€TaTh BEIBOIBI 11O
pe3ylbTaTaM HCCIeI0BaAHUS

10.12

CoGumoaTh npaBuia 6€30MacHOTO TPY/Aa MPH MTPOBEICHUN HCCIECAOBaHNN
B PaMKax y4eOHOI0 SKCIIEPHUMEHTA, YUeOHO-UCCIIEeI0BATENbCKON 1
MPOEKTHOMN ESTEIBHOCTH C UCTIOIB30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB




1 1a00paTOpHOTO 000PYIOBAHUS

10.13

Pemate pacueTHble 3a/1auu ¢ IBHO 33JJaHHON (DU3UYECKON MOJIEIIBIO,
HCIIOJIb3YA (I)I/ISI/I‘-IGCKI/IG 3aKOHBI U HpI/IHLII/IHI:I; Ha OCHOBEC aHaJInu3a
YCJIOBHS 33]1a4¥l BEIOUpATh (PU3UYECKYIO MOJICIIb, BBIACIATH (PU3HUECCKUE
BCJIIMYUHBI U (bOpMy.]'H:I, HGOGXO,Z[I/IMBIG I €€ pCUICHU A, ITPOBOJUTD
pacueTsl U OLICHUBATh PEAIbHOCTH MOJTYYEHHOI0 3HaYCHUS (PU3NYECKOM
BCIIMYNHBI

10.14

Pemrate kauecTBEHHBIE 3a/1a4: BBICTPAUBATh JOTUUYECKH
HENPOTUBOPEUHBYIO LIETIOUKY PACCYKICHHM C OMOPON HA U3YUECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUYECKHE SIBIICHUS

10.15

Hcnonb30Bath MpH pelIeHnr y4eOHbIX 3a/1a4 COBPEMEHHbBIE
MH(pOPMAIMOHHbIE TEXHOJIOTUH [ TOUCKA, CTPYKTYPHUPOBAaHHU,
MHTEPIpETAIMH U IPEJICTaBICHUS yUeOHOM U HayYHO-TIOMY/ISIPHOMN
uH(pOpMAIINH, TTOTYYEHHON U3 Pa3IMYHBIX HCTOYHHKOB; KPUTHUECKH
aHAJIM3UPOBATh MOTy4aeMylo HH(OPMALIHIO

10.16

[TpuBOAUTH PUMEPHI BKJIA1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, O0OBSICHEHUE NTPOLIECCOB OKPYKAIOIIEr0
MHpa, B pa3BUTUE TEXHUKH U TEXHOJIOTUI

10.17

Hcmonb3oBath TCOPCTUYUCCKHEC 3HAHUA 10 (bmm(e B HOBCGHHGBHOﬁ JKU3HU
JUTsl o0ecriedeHust 6€30MacHOCTH TP 0OpaIlleHUH ¢ TpUOOpamMu 1
TEXHUNYCCKUMHU YCTpOﬁCTBaMH, AJIsL COXpAaHCHUA 3J0POBbA U COGHIO,Z[GHI/IH
HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAOIIEH cpejie

10.18

PaGorats B rpyrie ¢ BHIMOTHEHHEM Pa3IMYHbBIX COIMABHBIX POJICH,
TUTAHUPOBATh pabOTy TPYIIIBI, PAIIHOHAIEHO PACIIPECIISATH 00s3aHHOCTH
Y TUTAaHUPOBATH JIEATEIILHOCTh B HECTAHAAPTHBIX CHTYAIUSIX, aJeKBaTHO
OLIEHUBATh BKJIAJ] KAXKJIOTO M3 YIaCTHHKOB IPYIIIHI B PEIICHHUE
paccMmarpuBaeMoi mpoOIeMbl

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

Kon
Ko
af es1a | TPOBEpAEMOTO IIpoBepsiemble 3JIeMeHTHI COIePKAHUS
pasi 3J1eMEeHTAa
OU3NUKA 1 METOJbI HAYUHOI'O TITO3HAHUA
®du3uka - Hayka o npupoje. Hayunbie MeTo bl MO3HAHUS
11 OKpYy»Karolero mupa. Posib skcriepuMeHnTa u TeOpUU B
MpoLecce MO3HAHUSI TPUPOABI. DKCIIEPUMEHT B (hU3HKe
1 MopenupoBanue GU3NIECKUX SBICHUN U TTPOIIECCOB.

Hayunsle runoressl. Gusndeckue 3aKOHbI U TEOPHUH.
I'paHu1IBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHImn
cootBeTcTBUs. Posib 1 MecTo ¢pu3nku B GopMUpPOBAHUN
COBPEMEHHOIN HAYYHOU KapTHUHBI MHPA, B MPAKTUYECKON
eITeIbHOCTH JII0ICH

1.2




MEXAHHWKA

2.1

KMHEMATHKA

211

MexaHuueckoe ABHUKCHUC. OTHOCHUTENBLHOCTD
MEXaHU4eCcKoro aBuxeHus. Cucrema orcyera. Tpaekropus

2.1.2

[epemerenue, ckOpocTh (CpeaHsst CKOPOCTh, MTHOBEHHAS
CKOPOCTh) U YCKOPEHUE MAaTEPUATBHOMN TOUKH, UX MPOCKIIMU
Ha OCU CHCTEMBI KoopauHaT. ClI0)KEeHHE epeMEICHUN 1
CJIOKEHUE CKOPOCTEH

2.1.3

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIUHEITHOE
nBukeHne. ['paduku 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH,
YCKOpEHUs, MyTH U MepeMEIIeHNs] MaTepUaIbHOM TOUYKH OT
BpeMEHU

214

CBobOogHOe mazieHne. Y cKopeHrne CBOOOHOTO TaIeHus

2.15

Kpuonuneiinoe npuxenue. PaBHOMEpHOE IBUKEHUE
MaTepUalIbHOU TOYKHU 10 OKPYKHOCTH. YTJI0Basi CKOPOCTb,
JIMHEHasa ckopocTh. [lepuoa u yacrora.
[{eHTpOCTpEMUTEIIBHOE YCKOPEHUE

2.1.6

TexHu4eckue ycTpoucTBa: ClIUIOMETD, IBUKEHUE CHAPSOB,
LIEITHBIE U PEMEHHBIC NIepeIadn

2.1.7

[IpakTuyeckue paboTel. I3MepeHne MrHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOIICHN MEXAY IMYTSAMH, IPONACHHBIMU
TEJIOM 32 IIOCJIEIOBATEIbHBIE PABHBIC IIPOMEKYTKH BPEMEHU
IIPY PaBHOYCKOPEHHOM JIBHJKEHUU C HAYAJIBHON CKOPOCTBIO,
paBHOU HyIO. M3ydyeHne NBUKEHMS IIapUKa B BA3KON
KHUJIKOCTH. M3yueHue ABM>KeHUs Tena, OpOLIEHHOro
TOPU30HTAIILHO

2.2

JUHAMUKA

221

[Tpuniun otHocuTenbHocTH ["anunes. [lepBblii 3aKOH
Hrrorona. IHepuuanbHbIe CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuna. [IpuHIun cynepno3uiuu Cui

2.2.3

Bropoii 3akon HetoTOHA 119 MaTepuaibHOM TOYKH B
uHepimansHoi cucreme otcuera (MCO). Tpetunii 3akoH
HeroToHa 115t MaTepuanbHBIX TOUEK

224

3akoH BceMupHoOro taroreHus. Cuna tsxectu. [lepBas
KOCMMUECKasi CKopocTb. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIBKEHUS U
cuna tpenus nokos. Koapdurnuent tperus. Cuna
COIIPOTHUBIICHUS NPH IBM)KEHUU TeJa B )KUJKOCTU HIIU Taze

2.2.7

[TocTynaTtensHOE U BpallaTelbHOE JBUKEHUE a0COITIOTHO
TBEPIOTO Tena




MOMEHT CHJIIBI OTHOCHTEIIBHO OCH BpalicHU. IIneyo cunsl.

2.3

2.2.8
VYcnosus paBHoBecus TBepaoro tena B MCO
299 TexHudeckue ycTpoucTBa: MOANUITHUKY, ABUKCHUE
o HMCKYCCTBEHHBIX CITYTHUKOB
[TpakTuyeckue padoTel. M3yuenue aBrxeHus Opycka 1o
HAKJIOHHOM TIOCKOCTH IO/ J€HCTBHEM HECKOJIbKUX CHJL.
2210 UccnepoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
o B nehopMupyeMoit py>KUHE U PE3UHOBOM 00pasIie, OT
BeIMYUHBI uX Aedopmarmu. VccnenoBanue ycioBui
paBHOBeCHsI TBEPAOIO TEja, UMEIOUIETr0 OCh BpallleHUs
3AKOHBI COXPAHEHN A B MEXAHUKE
231 NmMnynbsc MmaTeprallbHOW TOUYKH, CUCTEMbI MAaTEPUATBHBIX
e ToYeK. MIMITyIbC CHUITBI M U3BMEHEHHE UMITYJIbCa Tela
2.3.2 3akoH coxpanenus umimyibca B UCO. PeakTuBHOE NBHKECHHE
2.3.3 PaGora cuibt
234 MomHOCTh CUJTbI
235 Kunernueckas sneprusi maTepuaibHOi TOUkH. Teopema o

KMHETUYECKOM SHEPrUuu

[TorenumaneHas 3ueprus. [loreHunanbHas YHEPrUs yupyro
2.3.6 nedhopMUPOBAHHON NMPYKUHBL. [oTeHIMaNbHAS SHEPTHS Tea
BOJIM3U TIOBEPXHOCTH 3eMIIH

[ToTeHunanpHble U HEMOTEHIUANBHBIE CUITBL. CBsI3b pabOTHI
HEMMOTCHLUHNAJIbHBIX CUJI C UBMCHCHUECM MeXaHU4YECKOU
SHEPrUU CUCTEMBI TeJ. 3aKOH COXPAHEHUS MEXAaHUYECKOU
SHEPTUU

2.3.7

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHUS

TexHnYecKrue yCTpoiCTBa: ABUKEHHUE PAKET, BOJIOMET, KOTED,
IIPY>KUHHBIN ITUCTOJIET

2.3.9

[TpakTrueckue paboTel. MI3ydeHue CBA3M CKOPOCTEH TeJ MpH
2.3.10 Heynpyrom yaape. MccnenoBanue cBs3u pabOThI CUIIBI C
M3MEHEHHEM MEXaHUYECKOM SHepruu Tena

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUH

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPHH.
3.1.1 BbpoynoBckoe nBmkenue. Juddys3us. Xapakrep n1BUKEHUS U
B3aHMO,Z[€I>'ICTBI/I$I qacTHull BEUIeCTBa

Mopenu cTpoeHus ra3oB, )XKUAKOCTEH U TBEPABIX TET U

3.1.2 9 .
00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX MOJEICH

Macca monexyin. KonuuectBo BemectBa. [loctosinHas

313 ABoraapo




3.14

TermnoBoe paBHOBecue. TemnepaTypa v €€ U3MEPEHHE.
[xana remneparyp Llenscus

3.15

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KHHETUYECKOW TEOPUH UIEATIHOIO ra3a

3.1.6

AOcomoTHas TeMIepaTypa Kak Mepa cpeHe KHHETHYECKOM
SHEPIrUH TEIUIOBOTO ABMXEHUS yacTull ra3a. [llkama
temneparyp KenpBrHa

3.1.7

VYpasuenue Knanelipona - Menzaeneesa. 3akoH JlanpToHa

3.18

I"azoBbIe 3ak0HBI. 301mIpOIIECCHI B MI€aTbHOM rase ¢
IOCTOSIHHBIM KOJIMYCCTBOM BCIIICCTBA. I/I3OTepMa, H30x0pa,
n3obapa

3.1.9

TexHu4eckre ycTpoicTBa: TepMOMETP, OapoMeTp

3.1.10

[TpakTuyeckue paboTel. I3Mepenue Macchl Bo3ayxa B
KJIacCHOM KoMHaTe. MccnenoBanne 3aBUCUMOCTH MEXKITY
rapamMeTpamMu COCTOSIHUSI pa3peKEHHOr0 ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepMoauHamuyeckas cucrema. BHyTpeHHss1 SHeprus
TGpMOI[HH&MH‘-IGCKOfI CHUCTCMBI U CHOCO6BI €€ UBMCHCHUA

3.2.2

KonuyectBo TemnoTs! u pabota. BHyTpenHss sHeprus
OJIHOATOMHOT'O UEAJILHOIO ra3a

3.2.3

Buael Terionepenaun: TENIONPOBOAHOCT, KOHBEKIIMS,
n3nydenue. TermnoemMkocTs Tena. Y aelibHas TeMIOEMKOCTh
BellecTBa. PacueT konmyecTBa TEMIOTHI IIPU TEILIONEpeIaye

3.24

IlepBbiit 3ak0H TepMoarHamMuKy. [IpuMeHenue nepBoro
3aKOHa TEPMOAMHAMUKH K u3ompoueccaM. ['papuueckas
MHTepHpeTanus padoThl ra3a

3.25

TemoBble MamuHbL. [[pUHIKIIBI 1EWCTBUS TETVIOBBIX MAILIHH.
[IpeoOpa3oBaHus SHEPTUU B TEILIOBBIX MAIIUHAX.
Koaddunuent mosesnoro aeiicteus (mamee - KIT/) TemmoBoit
MamuHbl. Hukn Kapuo u ero KIT/]

3.2.6

Bropoii 3akoH TepmoannamMuky. HeobpaTuMocTs poiieccoB
B nipupoze. TernaoBbie ABUraTenu. DKOJOTHUECKUE TPOOIIEMbI
TEIJI09HEPTETHUKU

3.2.7

TexHHYeCcKre yCTPOMCTBA: ABUTATEIb BHYTPEHHETO
CropaHus, ObITOBOW XOJOJMIBHUK, KOHTUIIHOHEP

3.2.8

[TpakTrueckue paboTel. 3MepeHne yaenpbHOU TeITIOEMKOCTH

3.3

ATPET'ATHBIE COCTOSAHMA BEILECBA. ®A30BLIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u koHAeHcanus. VicnapeHue u KuteHue.
VY nenpHas TemioTa Mapooopa3zoBaHus. 3aBUCUMOCTh
TEMIICPATYPbI KUIICHUA OT AaBJICHUS




AOCONIOTHAS U OTHOCUTENIbHAS BIaXKHOCTD BO3qyXa.

3.3.2 .
Haceiennsiit nap
Teepmoe Teno. Kpucrammmueckue u amopgHBIC Tena.
3.3.3 AHU30TpONUs CBOMCTB KpUCTAILIOB. JKuKre KpUCTAILIbI.
CoBpeMeHHbIE MaTepHalIbl
334 [InaBnenue n KpucTauM3anus. Y AeiabHas TErioTa
o riaBieHus. Cyomumanus
3.35 YpaBHEHHE TEIIOBOTO OamaHca
TexHHYecKHe yCTpOMCTBA: TUTPOMETP U MCUXPOMETP,
336 KaJIOPUMETP, TEXHOJIOTHH MOJTYyYEHUS COBPEMEHHBIX
e MAaTepHaJIOB, B TOM YKCJIE HAHOMATEpUAJIOB, U
HaHOTEXHOJIOTUU
3.3.7 [TpakTryeckue paboTel. M3mMepenne BIa)kHOCTH BO3/1yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 DnekTpusanus Tel. DIeKTpuueckuil 3aps. /Isa suaa
o BJIEKTPUYECKUX 3apsI0B
4.1.2 [TpoBOHMKH, TUAIEKTPUKH U TIOTYTIPOBOTHUKH
4.1.3 3aKOH COXpaHEHMs PIEKTPUUECKOTO 3apsiia
4.1.4 B3aumopeiictsue 3aps108B. 3akoH Kynona
DiiekTpuyeckoe nojie. HanmpspkeHHOCTh 3JIEKTPUYECKOTO
4.1.5 nosist. [IpuHnmn cynepnosuuuu. JIMHUY HaNPS>KEHHOCTH
AIEKTPUYECKOTO OIS
4.1 416 Pabota cwi anexktpocrarudeckoro nois. [ToTenmman.
o Pa3Hocth morennuanos
417 [TpoBOAHMKY M TUANEKTPUKH B MOCTOSHHOM 3JIEKTPUYECKOM
o nosie. [lusnexrpudeckasl IpOHULIAEMOCTD
418 DnekTpoeMKocTh. KoHzieHcaTop. DIEKTPOEMKOCTh MIJIOCKOTO
o KOHJIEHCATOpa. DHEPrus 3apsHKEHHOI0 KOHAEH caTopa
TexHu4eckue ycTpoucTBa: IEKTPOCKOIL, dIEKTPOMETD,
419 AJIEKTPOCTaTHYECKAs 3allUTa, 3a3EMJICHHUE YJICKTPOITPHUOOPOB,
KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN IIPUHTED
41.10 [TpakTrueckue paboTel. U3MepeHne 31eKTpOeMKOCTH
o KOHJIEHCaTopa
[TOCTOAHHBIN SJIEKTPUYECKHMU TOK. TOKHM B PA3JIMYHBIX CPEJAX
49 421 VYcnoBus cyecTBOBaHUS MOCTOSIHHOTO AJIEKTPUYECKOTO
' o toka. Ucrounuku toka. Cuina toka. [TocTossHHBIN TOK
4.2.2 Hanpspokenne. 3akon Oma 1715 yyacTka Lenu




4.2.3

DJIEKTPUUYECKOE COMPOTUBIICHUE. Y IE€TBLHOE COMTPOTUBIICHUE
BEILIECTBA

4.2.4

HOCJIG,Z[OB&TGJIBHOG, napauiieJibHOC, CMCIIAHHOC COCAUHCHHNC
IIPOBOAHHUKOB

4.2.5

PaGora anekrpudeckoro Toka. 3akoH Jlxxoyns - Jlenmna

4.2.6

MOH_IHOCTI: SJICKTPUYCCKOT'O TOKA

4.2.7

anekTpoABIKymas cuia (manee - DJIC) u BHyTpeHHEE
COMPOTHUBIIEHNE UCTOYHHKA TOKA. 3akoH OMa JIJ1sl TOJIHOM
(3aMKkHYyTO#) 35eKkTpHUecKOi menu. KopoTkoe 3amMbIkaHne

4.2.8

DeKTpOHHas IPOBOJAUMOCTh TBEPABIX METAJIIOB.
3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.
CBepXmpoBOAMMOCTh

4.2.9

OnexTpuueckuil Tk B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
Ty4YKOB

4.2.10

[TonynpoBoganku. CoOCTBEHHAS U TPUMECHAs
MPOBOIUMOCTD MONYIPOBOAHUKOB. CBOMCTBa P-N mepexo/a.
[TonynpoBOIHUKOBBIE TPUOOPHI

4211

DNEKTPUUECKUN TOK B DJIEKTPOIUTAX. DIEKTPOIUTHIECKAS
JIyccounanus. JIeKTPOIU3

4.2.12

DJIEKTPUYECKUH TOK B razax. CamoCTOSITENbHbBIN U
HECaMOCTOSTENIbHBIN pa3psil. Pa3inunblie TUIIBI
CaMOCTOATENbHOTrO pa3psana. Monuus. [lnazma

4.2.13

TexHudeckue ycTpoucTBa: aMIIepMeTp, BOJIBTMETP, PEOCTaT,
UCTOYHMKH TOKA, 3JIEKTPOHArPEeBaTENIbHbIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE IIPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BAKYYMHBIN N0, TEPMUCTOPHI U
(boTope3nucTOpsl, MOIYNPOBOAHUKOBBIN U0, TaJbBaHUKA

4.2.14

[TpakTrueckue paboTel. 3yueHne cMenaHHOTO COCTUHEHHS
PE3UCTOPOB.

N3mepenne D/IC UCTOYHMKA TOKA U €70 BHYTPEHHETO
conpoTuBiieHus. HabmoaeHue anekTponnsa

11 kiacc

IIpoBepsiemblie TpeOGoBaHuA K pe3yjbraTam ocBoeHus QOOII

Kon
NpoBepPsSIEMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

111

JIeMOHCTpPHPOBAThH Ha MPUMEPAX POJIb U MECTO (PU3UKHU B




(hopMUPOBaHUHM COBPEMEHHOW HaYyYHOW KapTUHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOUN JAEATEIbHOCTH
JIFOJIeH, 1IEJIOCTHOCTh U €IMHCTBO (PM3MUECKOM KapTHUHBI MUPa

11.2

Y4uTHIBaTh TPAaHULIBI IPUMEHEHHUS U3YUYEHHBIX (PU3HUUECKUX MOJEIIEH:
TOYEUHBIN AJIEKTPUUECKUH 3apsi, siAepHast MOJEIb aTOMa, HYKJIOHHAs
MOJIeJIb aTOMHOTO si/Ipa MPpH pelieHn: (PU3NIECKHUX 3a1a4

11.3

Pacnio3znaBath pusndeckue sBjaeHUs (POLECCHl) U OOBICHATH UX HA
OCHOBE 3aKOHOB JICKTPOJMHAMHKH U KBAHTOBOH (DU3UKH:
AJIEKTPHYECKAs POBOJAUMOCTD, TEIIIOBOE, CBETOBOE, XUMUYECKOE,
MarHUTHOE JICHCTBUS TOKA, B3aNMO/ICHICTBUE MAarHUTOB,
AJIEKTPOMArHUTHAs MHAYKIUS, 1€MCTBUE MArHUTHOTO TOJISl Ha
IPOBOJHUK C TOKOM U JIBOKYILIMICS 3apsij, 3JIEKTPOMAarHUTHBIC
KoJieOaHUs U BOJIHBI, MIPSIMOJIMHEITHOE pacpoCcTpaHeHUe CBETa,
OTpakeHHe, IpesoMIIeHIe, HHTephepeHnns, TU(PpaKIus 1 MOIAPU3AINS
cBeTa, Aucnepcus cBera, porornekTpuueckuii d3pdekt (Goroaddexr),
CBETOBOE JIaBJICHNE, BOSHUKHOBCHNE JIMHEHYATOTO CIIEKTpa aToMa
BOJIOPO/1a, €CTECTBEHHAS M UCKYCCTBEHHASI PalHOAKTUBHOCTD

114

OnwuchIBaTh U3yUeHHbBIC CBOMCTBA BEIIEeCTBA (JJIIEKTPHUCCKUE,
MarHuTHBIE, ONITUYECKUE, FICKTPUICCKYIO TPOBOUMOCTD Pa3TUIHBIX
Cpen) ¥ AJICKTPOMArHUTHBIC SIBJICHUS (ITPOIECCHI), UCTIOIB3YS
(bU3UYECKHEe BETUYMHBI. SJIEKTPUUSCKUM 3apsiI, CHjla TOKa,
ANEKTPUYECKOE HAIPSHKCHUE, IIEKTPUIECKOE COMPOTUBIICHUE, PA3HOCTh
noteHimanos, DJIC, paboTa Toka, HHAYKIIMS MarHUTHOTO TTOJIsS, CHUTa
Awmriepa, cuna JlopeHna, HHIYKTUBHOCTD KATYIIIKH, SHEPTHUS
AJIEKTPUIECKOTO U MAarHUTHOTO TIOJIEH, TIEPHOT M 9acTOTa KOJeOaHuii B
KoJe0aTeTbHOM KOHTYPE, 3aps/l ¥ CHUJIa TOKA B MIPOIIECCE TAPMOHUIECKUX
ANEKTPOMATrHUTHBIX KoJieOaHuH, POKYCHOE pacCTOSTHUE M ONTHYECKAs
CHJIa JIMH3BI; IPY OMTMCAaHUU TIPABUIIBHO TPAKTOBATh (PU3UUECKUIA CMBICTT
WCIOJIb3YEMBIX BEIMYWH, NX 0003HAYCHUS U €AMHUIIBI; YKa3bIBATh
(hopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMUHNHY C IPYTUMHU
BEJIMYMHAMU

11.5

OnuceIBaTh N3YUCHHBIC KBAHTOBBIC SIBJICHUA U IPOUCCCHI, UCITOJIb3Y
(bu3nvecKre BEIIMYUHBI: CKOPOCTD JIEKTPOMArHUTHBIX BOJH, JUTMHA
BOJIHBI U 4aCTOTa CBCTA, SHCPIrud U UMITYJIbLC (bOTOHa, nepuon
MOJTypactiajia, JHepPrusi CBsI3U aTOMHBIX SIZIEP; TIPH OIIMCAHUH MPABHIIEHO
TPAaKTOBATh (PU3MUECKUI CMBICI UCIIOIB3YEMbIX BEJIMYHH, UX
0003HAYCHHS U €IUHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBI3BIBAIOIINE TAHHYIO
(Gu3NYECKyI0 BETMYUHY C APYTUMH BETMYUHAMH, BBIYUCIIATH 3HAYCHHE
(hU3UIECKON BETMYUHBI

11.6

AHanM3upoBaTh GU3NUECKUE MPOLIECCH] U ABICHHSI, UCTIONb3YS
(bu3nyecKkre 3aKOHbI U MPUHLMUIBL: 3aKOH OMa, 3aKOHbI
MOCJICA0BATCIIBHOTO U NMAapaJlJICJIbHOTO COCANHCHUA TPOBOAHHUKOB, 3aKOH
Jlxoynsa - JleHia, 3aKOH 3JIEKTPOMarHMTHOM UHAYKIWHU, 3aKOH
MPSIMOJIMHEHHOTO PACTIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI MPEJIOMIICHUSI CBETA, YpaBHEHUE DWHIITEHHA 17151 hoTodddekTa,
3aKOH COXPaHCHMs SHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH
COXPAHEHHUS INEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUSI MaCCOBOTO




quclia, mocTyaaTsl bopa, 3aKoH painoaKTUBHOTO pacnajia; mpu 3TOM
pa3nuyaTth CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €r0 MAaTEeMaTUYECKOE
BBIPKCHUE U YCIIOBHS (TpaHUIIbI, 00JIACTH) TPUMEHUMOCTH

11.7

Onpenenars HalpaBJIeHUE BEKTOPA NHAYKIIMA MarHUTHOTO TIOJIS
IIPOBOJHMKA C TOKOM, CUJIbl AMniepa u cuiibl JlopeHna

11.8

CtpouTh U ONUCHIBATh H300paXKEHUE, CO3aBAEMOE TUIOCKUM 3€PKaJIOM,
TOHKOMN JIMH30U

11.9

BBIMOTHSTE 3KCIIEPUMEHTBI 10 HCCIICAOBAHUIO (PU3HUECKHUX SBICHUI 1
HPOLIECCOB C UCIIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPCHUIA; TIPH
3TOM (hOpMyIMpOBaTh MpodIieMy (3a7a4y) U TUIIOTE3y Y4eOHOTO
IKCIIEPUMEHTA, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pYI0BaHH,
MPOBOAMTH ONBIT U POPMYITHPOBATH BHIBOJIBI

11.10

OcymecTBIATh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (U3UUECCKUX BEITHYNH;
IIPU 3TOM BBIOMPATh ONTUMANIBHBIM CIOCO0 U3MEPEHUS U UCTIONb30BATh
W3BECTHBIE METO/IbI OLIEHKH MOTPENTHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIMYUH C UCIIOJIb30BAaHUEM
MPSAMBIX U3MEPEHU; TPH ITOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCcUpOBaTh PE3yNIbTAThI MOJIYYEHHOMN 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE TaONHI U TpaUKOB, JeNIaTh BBIBOJIBI [0 PE3yJIbTaTaM
HCCIEeA0BaHUs

11.12

Cobronate nmpaBuiia 6€30MaCHOTO TPyAa MPU MPOBEACHUHT
HCCIEIOBAaHUH B paMKax y4eOHOTO IKCIIEPUMEHTa, yueOHO-
MCCIIEI0BATEIBCKON U MPOEKTHOM JESITEILHOCTH C HCIIOJIb30BaHUEM
M3MEPHUTENIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBaAHUS

11.13

Pemate pacueTHble 3a/1auu ¢ IBHO 33JJaHHON (DU3UYECKON MOJIEIIBIO,
UCTOJB3Ys (PU3NUYECKHUE 3aKOHBI M IPUHLIUIIBI;, HA OCHOBE aHAIN3a
YCIIOBHSI 33[1a4i BBIOMPATh (PU3HUUECKYIO MOJIENb, BBIACIATH (PU3UUECKUE
BEJINYMHBI ¥ (YOPMYIIBI, HEOOXOANMBIE JUIS €€ PEICHUs], IPOBOANTD
pacyeTsl U OLIEHUBATh PEATbHOCTH MOJYUYE€HHOTO 3HAUEHUS (PH3UUECKOM
BEJINYHHBI

11.14

Pemrate kauecTBEHHBIE 3a/1a4: BBICTPAUBATh JOTUUYECKH
HENPOTUBOPEUHBYIO LIETIOUKY PACCYKICHHUM C OMOPON HA U3YUECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUYECKHE SIBIICHUS

11.15

Vcnonp30BaTh Npy pelIeHUH YIeOHBIX 33]]a4 COBPEMEHHBIE
MH(GOPMALMOHHBIE TEXHOJIOTUH [T IOUCKA, CTPYKTYPUPOBAaHM,
MHTEPIPETAIUU U NIPEICTaBICHHS YUeOHOH U HayYHO-TIONYJISIPHON
uH(GOpMalLNH, TOITYYEHHON U3 Pa3IMUHbIX HCTOUHUKOB; KDUTHUECKHU
aHAJM3UPOBATh MOJTy4aeMyro HH(pOpMAIUIO

11.16

OOBSICHSITH TIPUHIIUIIBI JEHCTBUS MAIIUH, TIPUOOPOB U TEXHUUECKUX
YCTPOWCTB; pa3inyaTh YCJIOBHS MX 0€3011aCHOTO UCITOIh30BaHUSI B
HOBCEIHEBHOU KU3HU

11.17

[TpuBOAUTE IPUMEPHI BKJIa/1a POCCHICKUX U 3apyOEKHBIX YICHBIX-
(U3MKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKH M TEXHOJIOTUI




Hcnonp30BaTh TEOpETHYECKUE 3HAHKS 1O (PU3HMKE B TIOBCETHEBHOM
KHU3HH U1 o0ecrieyeHHst 6e3011acHOCTH MPH 00paIlieHHH ¢ TPUOOpaMu 1

11.18 .
TEXHUYECKUMH YCTPOMCTBAMHU, JIJIsSI COXPAHEHHUSI 3JI0POBBS 1
COOJTIOICHUSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKaIOIIEeH cpene
PaGorats B rpyre ¢ BHIMOTHEHHEM Pa3IMYHbBIX COIMABHBIX POJICH,
MJIAHUPOBATh PadOTY TPYIIIHI, PAIIMOHATIBLHO PACIIPEACIIATh 003aHHOCTH
11.19 Y IUIAHUPOBATh JAEATEIbHOCTh B HECTAHAAPTHBIX CUTYaLMX, aIcKBaTHO

OLIEHUBATh BKJIAJ KAXKIOTO U3 YIaCTHHKOB IPYIIIHI B PEIICHHUE
paccMmarpuBaeMoi mpoOIeMbl

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

Kon Kon
azrena nposepsiemoro | [IpoBepsieMble 3jieMeHTBI COJEPKAHUSA
P 3JIeMEeHTAa
4 OJIEKTPOIMHAMUKA
MATHUTHOE ITIOJIE. DJIEKTPOMAT'HUTHA A UHIY KA
431 ITocTossHHBIE MarHuThl. B3auMoaeiicTBUE ITOCTOSHHBIX
o MarduToB
MaruuTHOoe nosie. Bektop MarHuTHON MHAYKUMH. [TpuHIMn
4.3.2 cynepno3uuuy. JInHuM MarHuTHOM MHAYKIMU. KapTuHa nuHuit
MarHuTHON MHIYKIIMH TIOJIS TOCTOSTHHBIX MAarHUTOB
MaruauTtHoe nose nNpoBoJHUKA ¢ TOKoM. KapTuHa inHuii nosns
433 JUTHHHOTO TMPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIICBOTO
o MPOBOJIHMKA, KAaTYIIKU ¢ TokoM. OnbIT Dpcrea.
B3anmoaeiicTBre MpOBOJHUKOB C TOKOM
434 Cuia AMriepa, ee MOyJIb M HalpaBIICHHUE
Cuna JlopeHua, ee MonyJsb U HanpasieHue. [[Buxenue
4.3 4.3.5 3apsOKCHHOW YaCTHIBI B OJJHOPOJHOM MarHUTHOM Tosie. PaboTa
cuibl JIopeHna
4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOW WHIYKIITHH
4.3.8 O/JIC naayknuu. 3aKOH IEKTPOMarHUTHON MHAYKIIUK Dapanes
43.9 Buxpesoe anexkrpuueckoe nozie. C uHAYKIIUN B IPOBOIHUKE,
" JBIDKYIIEMCS TIOCTYIIATEIBHO B OJTHOPOTHOM MarHUTHOM I10JIE
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTD. SIBNeHue camonnaykuuu. IC
o CaMOWHIYKIIUU
4.3.12 DHeprusi MAarHUTHOTO TIOJISl KATYIIIKUA C TOKOM
4.3.13 DNEKTPOMarHuTHOE MOJIe




TexHuueckue yCTpoucCTBa: MOCTOSIHHBIE MArHUTHI,

4.3.14 3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEINb, YCKOPUTEIH
3JIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS TI€Yb
[TpakTrueckue paboThl. I3yueHne MarHuTHOTO TIOJIST KaTYIITKH C
4315 TokoM. MccrneqoBanue AeiiCTBUA IIOCTOSHHOIO MarHuTa Ha

pamKy ¢ TokoM. MccnenoBanue siBI€HUS AIEKTPOMarHuTHOM
WHIYKIIHA

KOJIEBAHM 11 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.11

Komnebarensuas cucrema. CBoOOMHBIE KOJIEOAHUS.
IMapmonunueckue xonebanus. [lepuoa, yactora, aMIIuTyna u
¢aza konebanuit

5.1.2

[IpyxuHHBIA MagTHUK. MaTeMaTUYECKUNA MATHUK

5.1.3

VYpaBHeHHe rapMOHHUECKUX Kosiebanuii. Kuaemaruaeckoe u
JUHAMHUYECKOC OIIMCaHUuEC KOH€6aTeHLHOFO ABHUKCHUSA

5.14

[IpeBpareHne SHePTUU IpU TAPMOHHUUECKHUX KOJICOAHUSIX.
CBs13b aMIUTHTYBI KOJICOAHUN UCXOTHON BEJTUYHHBI C
aMIUTATYIaMU KOJIe0aHUM ee CKOPOCTH M YCKOPEHHUS

5.15

Koneb6atenpubiil KoHTYp. CBOOOIHBIE 2JIEKTPOMAarHUTHBIC
Kosie0aHUs B UI€ATBHOM KOJIe0aTeIbHOM KOHTYpE. AHAIOTUS
MEX1y MEXaHUYECKUMH U JIEKTPOMArHUTHBIMH KOJICOAHUSMHU.
®opmyna ToMmcoHna

5.1.6

3aK0H COXpaHEHHS SHEPTUU B UCATLHOM KOJIeOaTeThbHOM
KOHTYpe

5.1.7

BreinykaeHHble MexaHn4deckue kKoyebanus. Pesonanc.
Pe3onancHas kpuBas. BeIHYXI€HHBIE JICKTPOMAarHUTHBIE
KoJIe0aHus.

5.18

[Tepemennbiii Tok. CHHYCOMATbHBINA IEPEMEHHBIN TOK.

5.1.9

MouHOCTh NEPEMEHHOTO TOKA. AMIUIUTYTHOE U JICHCTBYIOIIEE
3HAUYCHUC CHUJIBI TOKA U HaHpH)KGHI/I}I

5.1.10

Tpancdopmarop. [IponsBocTBo, nepenada u NOTpedICHNE
ANEKTPUUYECKON SHEPTUU. DKOJIOTUUECKUE PUCKH TIPU
MPOU3BOCTBE dIEKTpUUecKor s3Hepruu. Kynerypa
HCIIOJIb30BAHUA 3JICKTPOSIHCPTHUU B HOBCG,Z[HGBHOI\/’I KU3HU

5.1.11

Texuuueckue ycTpoicTBa: ceiicMorpad, 31eKTpUIECKUit
3BOHOK, JINHUU DJIEKTpOIIepenay

5.1.12

[TpakTuyeckue padotel. MccnenoBanue 3aBUCUMOCTH MTEPUO/IA
MaJIbIX KOJICOAHUH Irpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a. MccnenoBanue nepeMeHHOr0 TOKa B LIEIU U3
IIOCJIEZ0BATEIBHO COCIMHEHHBIX KOHIEHCATOPa, KaTyLIKH U
pesucropa




MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHbI

MexaHu4eckue BOJIHBI, YCI0BUA pacnpocTtpanenus. [lepuos.

5.21 CkopocTb pacnipocTpaHeHUs U JuIMHA BOJIHBL. [lonepeunsie u
MIPOJIOJIbHBIE BOJIHBI
5.2.2 Wutepdepeniys u audpaxius MEXaHHIeCKUX BOJIH
523 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp
o 3BYyKa
DIEKTPOMArHUTHBIE BOJTHBL. Y CIIOBUS U3TYYCHHUS
5.2.4 AJICKTPOMArHUTHBIX BOJIH. B3anMHast opueHTaIus BeKTopoB E,
59 B # v B 2JI€KTPOMarHuTHOM BOJTHE B BAaKyyMe
CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH: OTPaKEHUE, MMPEIOMIICHHUE,
5.2.5 nossipu3anus, audpaknus, narepdepennns. CKopocTb
ANEKTPOMATrHUTHBIX BOJIH
526 [IIxana 3neKTpOMarHuTHBHIX BOJIH. [IprimeHeHne
o 3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
507 [TpuHIHITBI paguoCBsI3U U TeIeBUACHUS. Pagronokanms.
o DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPeIbl
TexHu4yeckue yCTpoHCTBA: MYy3bIKAIbHBIE HHCTPYMEHTHI,
5.2.8 YIBTPa3BYKOBAas TMarHOCTHKA B TEXHUKE U MEIUIIMHE, pajaap,
paMoONPUEMHHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neup
OIITUKA
531 [IpsamonnHeliHOE paclipoCTpaHEHHUE CBETA B OJJTHOPOAHOM Cpejie.
e JIyu cBera
537 Otpaxenue cBeta. 3aKOHbI OTpakeHus ceeta. [loctpoenue
e M300pakKeHUH B TUIOCKOM 3€pKajie
533 [Ipenomiienne cBeTa. 3aKOHBI TPETIOMIICHUS CBETA.
e AOGCOTFOTHBIN MMOKa3aTeb MPETOMICHHS
534 ITonnoe BHyTpeHHee oTpaxeHue. IIpenenbHblil yro nojaHoro
e BHYTPEHHETO OTPAXKEHUS
5.3 5.3.5 Hucnepcus ceera. CroxxHbIN cocTaB Oeroro ceera. L{Bet
Cobwuparolue 1 pacCeHBArOIINE JTUH3bI. TOHKAs JIMH3A.
DOKYCHOE PACCTOAHUE U ONTUYECKask CHUJIa TOHKOM JIMH3HI.
5.3.6 [TocTpoenne n3o0pakeHHii B COOMPAIOIINX U PACCEHBAIOIINX
nuH3ax. Popmyiia TOHKOM JIMH3BL. Y BEIMUEHHUE, JaBAEMOE
JINH30H1
5.3.7 [Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONITHKH
HNutepdepennius ceeta. KorepeHTHBIE HCTOYHUKH. Y CTIOBUS
538 HaOII0/IeHUsI MAKCHUMYMOB 1 MUHUMYMOB B

MHTEeP(HEPEHITMOHHON KapTHHE OT JBYX CHH(a3HBIX
KOTCPCHTHBIX HCTOYHUKOB




Hudpakuus ceeta. JudpakimonHas pemerka. Y cioBre

5.3.9 HaAOJIOACHNUS TTIaBHBIX MAaKCUMYMOB IPH MaICHUU
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PEIIETKY
5.3.10 [Tonstpusanus cBeta
TexHuueckue ycTporcTBa: OUKH, Jyna, (poToanmapar,
5.3.11 MIPOCKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOT, BOJIOKOHHAs
OITHKA, TU(PPAKINOHHAS PEIIETKA, TTOJISIPOUT]
[TpakTuyeckue paboTel. I3Mepenue nokazaresns MpeIoMICHUS.
5.3.12 HccnenoBanue cBOMCTB n300pakeHui B inH3aX. Habmonenne

AUCTICPCHUU CBCTA

BJIEMEHTHI CIIELIMAJIBHOM TEOPMM OTHOCUTEJIBHOCTU

['paHuLIBl TPUMEHMMOCTH KJIACCUYECKOW MexaHUKH. [locTynarsl

6.1 TEOPUU OTHOCUTEILHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BAKyyM€, MPUHLIUI OTHOCUTEIBHOCTH DUHIITEHHA
6 6.2 OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U
' COKpAILEHUE JJTUHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3b MacChl C 3HEPTHUEH U UMITYIBCOM CBOOOTHON YaCTHUIIHI.
' DHeprust MOKOsi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ©®U3UKA
OJIEMEHTHI KBAHTOBOU OIITUKA
711 ®otonsl. @opmyna [Inanka cBsi3u s3HEprun HOTOHA € €ro
o 4aCTOTON. DHEPrus U UMNyJabc (OTOHA
71.2 OtkpeiThe u uccienoBanue Gorordpdexra. Onbiter AT
o CroneroBa. 3akoHbl hoTodPdexra
7.1 713 VYpasuenue DitnmreitHa s hotodddekra. «KpacHas
o rpanuiay Gorodddexra
7.1.4 JaBnenue cera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHUYECKOE IEMCTBUE CBETA
716 TexHuyeckue ycTpoicTBa: GOTOAIEMEHT, POTOAATUHK,
o CoJIHEUHas OaTapesi, CBETOIUO]T
CTPOEHUE ATOMA
721 Mopnens aroma Tomcona. Onbitel Pesepdopaa mo
- HCCIE0BAHUIO CTPOCHHS aTtoMa. [[maneTapHas Moens aToma
7.2 [Toctynars! bopa. M3ny4yenue u noruomiesrue GOTOHOB IpH
71.2.2 Tepexo/ie aToMa ¢ OJHOTO YPOBHS DHEPTUU HA Ipyroid. Buapl
crekTpoB. CIIeKTp ypOBHEM SHEPTUU aTOMa BOJIOPOAA
723 BousiHoBBIE cBOCTBa yacTull. BosHbl ne bpos.

KopmyckynsipHo-BoTHOBOM myanu3Mm. Judpakius 31eKTpOHOB




Ha KpUCTajliax

CrnoHTaHHOE Y BBIHYXJEHHOE U3Jy4YE€HHUE. Y CTPOMCTBO U

724
NpUHIUN paboTHI 1a3epa
705 TexHuYecKrue yCTpOCTBA: CIEKTPaIbHBIN aHAN3
- (cnmextpockor), 1a3ep, KBAHTOBBIH KOMIIBIOTED
7.2.6 [Ipaktuyeckue padotel. Habmronenue nuHeiyaToro crnekrpa
ATOMHOE A1PO
7.3.1 Metoap! HAOMIOACHUS U PETUCTPAITUH DJIEMEHTAPHBIX YaCTHIT
OtkpsiTie paguoakTuBHOCTH. OmbITH Pe3epdopaa mo
739 ONPEACIICHUIO COCTaBa PaJuOaKTUBHOIO U3ydeHus. CBOMCTBA
e anb(a-, 6era-, raMMa-u3IydeHus. BiusHue painoakTUBHOCTH
Ha >)KUBbIE OPTaHU3MBbI
OTtkpsITHE TPOTOHA U HENTpoHA. HykIOHHAs Mozienb siapa
7.3.3 I'eiizenOepra - iBanenko. 3apsin sapa. MaccoBoe 4uco sapa.
N3otomnsr
734 Anbda-pacniaa. IEKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan.
e 'amMmma-n3nydenue. 3aKOH paliOaKTUBHOTO pacnaja
7.3 735 DHeprus CBA3U HYKJIOHOB B sizpe. SnepHsie cuibl. [ledext
o MACCBI s1pa
7.3.6 Anepurlie peaknuu. Jlenenne u CUHTE3 SAEp
Anepubiii peaktop. Tepmosinepublit cuaTes. [Ipodaemsr u
7.3.7 MIEPCIIEKTUBBI SAEPHON SHEPTETUKH. DKOJIOTUYECKUE ACTIEKThI
SIICPHOM HEPTETUKU
738 OnemeHTapHbIe YacTULIbl. OTKPBITHE TO3UTPOHA.
e DOyHIaMEHTAIbHBIE B3aUMOJICHCTBUSA
73.9 TexHUYecKue yCcTpoicTBa: JO3UMETpP, KaMmepa BuiibcoHa,
o SIIEPHBIN peakTop, aToMHas bomOa
7310 [TpakTrueckue pabotel. MccnenoBanue TpekoB yacTir (1o
o rOTOBBIM (poTOorpadusim)
OJIEMEHTHI ACTPOOU3UNKNU
81 Bun 3Be3anoro He6a. Co3Be3ausi, spKre 3Be3/bl, IIIAHETh, UX
' BUJIUMOE JBHKEHHIE
Conneunas cucrema. [nanetsr 3emHo# rpynibl. [1nanersi-
8.2 TUTaHThI U UX CITYTHUKH, KAPJIUKOBBIC TUTAHETHI. MaJble Tena
8 ConHeyHOU cHCTEMBI
8.3 Comnre, potochepa u armochepa. CotHeuHAss aKTUBHOCTh
8.4 Ncrounuk sHeprun CoisHua U 3B€371
85 3Be3/1bl, UX OCHOBHBIC XapaKTEPUCTUKU: Macca, CBETUMOCTb,

paaunyc, TeMIeparypa, ux B3auMocBs3b. JlnarpamMmma




«CTEKTPAJIBHBIN KJIACC - CBETUMOCTBY. 3BE3/bI IIIaBHOU
IIOCJICA0OBATCILHOCTH. 3aBI/ICI/IMOCTI> «Macca - CBETUMOCTB» IJIA
3BE3/1 [VIABHOMU IMOCJIEA0BATEIBHOCTH

Bnytpennee crpoenue 38e31. COBpeMEHHBIE TPECTABICHUS O
8.6 MPOUCXOXKACHUU U dBoJtonuK COJHIIA U 3BE3/1. DTaIbl )KU3HU
3Be3]

Mneunslii [1yts - Hama ["anaktuka. CiupanbHas CTpyKTypa
lNanaktuku, pactpeneneHue 3Be3 1, raza v nouid. [lonoxenue u
neuxenne Connia B ["anaktuke. [Tnockas u chepudeckas
MHOJICUCTEMBI | allTaKTUKHU

8.7

Tunsl ranaktuk. PaguoranakTuku u kBazapbl. YepHbIe IbIPHI B
SJIpax TalaKTUK

8.8

Bcenennas. Paciupenue Beenennoii. 3akon Xa060ima.
PazGeranue ranaktuk. Bo3pact u paguyc Beenennoit, Teopust
Bosbiioro B3psiBa. Mogenb «ropsiueit BeenenHoin».
PennkroBoe nznyuenue

8.9

MacmrabHast ctpykTypa Beenennoil. Meraranaktuka.

8.10
Hepemennsie mpo6iieMbl aCTPOHOMUU

IIposepsiembie Ha EI'D nmo ¢pusuke

TpedoBaHus K pe3yjabraram ocBoenus OOII
COO

Jlnst mpoBenenus EI'D o ¢uzuke ncnonb3yercs nepedeHs (KoaAu(pUKaTop) MpoBepseMbIX
TpeboBanuit k pesynpratam ocBoeHus OOIT COO u nepeueHb 37eMEHTOB COJICP KaHUSI.

Ilepeuens (koagudukaTop) NpoBepsieMbIX TpedboBaHMil K pe3yabTaTam ocBoenus OOII
COO

Kon IIpoBepsiemblie TPeOOBAHUA K NPEAMETHBIM Pe3yJbTATaM 0CBOCHHUS
NpoBepPsIeMoOro OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPeAHEro 0011ero
TpeOoOBaHUA o0pa3oBaHus
1 CdopmupoBaHHOCTH YMEHUN paclo3HaBaTh (GU3MUECKUE SABICHUS
(mpotiecchl) M OOBSCHATH UX HA OCHOBE U3yYCHHBIX 3aKOHOB
2 BJIa,Z[GHI/Ie OCHOBOIIOJIararouiuMun (1)I/I3I/I‘IGCKI/IMI/I IIOHATUAMMU U BCIINYUMHAMU,

XapaKTepU3yIOIHUMH (PU3NUECKHE MTPOLIECCHI

ChopMupoBaHHOCTh YMEHUN PUMEHSTH 3aKOHBI KIIACCUYECKON MEXaHUKH,
MOJIEKYJIIPHOH (DPU3UKHU U TEPMOANHAMUKH, SJIEKTPOIMHAMUKH, KBAHTOBOH
3 ¢bu3uKy A5 aHaIu3a U 00bSICHEHUS SIBJICHUI MUKPOMHPA, MAaKPOMHUPA U
MeraMupa, pa3jindaTh yCJIOoBUs (IpaHHIbI, 00IaCTH) TPUMEHUMOCTH
(bu3MIEeCKUX 3aKOHOB, TIOHUMATh BCEOOLTH XapakTep (pyHIaMEHTaIbHBIX




3aKOHOB M OTPAaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB,
aHATM3UPOBATh (PU3MUYECKHE MPOLECCHI, UCTIONb3Ysl OCHOBHBIE MTOJIOKEHHUS,
3aKOHBI U 3aKOHOMEPHOCTH

ChopMHUPOBAaHHOCTh YMEHUS pa3inyaTh YCIOBUS MIPUMEHUMOCTH MOIEIICH
(U3NYIECKUX TEJ U TPOIIECCOB (SBICHUH)

CdopmupoBaHHOCTH YMEHHUS PEIIATH PACUETHBIC 3379 C SIBHO 33/IaHHOM U
HESBHO 33JaHHON (PU3MYCCKOM MOJICIIBIO: Ha OCHOBAaHUY aHAIN3a yCIOBHS
BEIOMpATh (PU3NYECKUE MOJIENIH, OTBEUAIOIIIEe TPEOOBAHUSAM 3a]1a4H,
MPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThI (PU3NICCKUX
TEOpUI TIPU KUCTIOJIL30BAHUU MATEMATHUECKUX METO/IOB PEIISHUs 3a7ad,
MIPOBOIMTH pacueThl HA OCHOBAHWW UMEIOIIMXCS JAHHBIX, aHATH3HUPOBAThH
PE3yNbTaThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YYETOM MOJYISHHBIX
pe3yJIbTaToB

Pemarp kauecTBeHHBIE 3a/1a4H, TpeOyIOIIe MPUMEHEHHS 3HAHUH U3
Pa3HBIX pa3AeNioB MIKOJIHHOTO Kypca (PU3UKH, a TAK)KE UHTETPAIlUH 3HAHHMA
U3 IPYTUX IPEeIMETOB €CTECTBEHHOHAYYHOTO IIMKIA: BHICTPAaUBAaTh
JIOTUYECKYIO LIETIOUKY PACCYXIECHUM C ONOPOM Ha N3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3nuecKue BJICHUS

Bna;[eHHe OCHOBHBIMH MCTOJAMU HAYYHOT'O I[TO3HAHUSA, UCIIO0JIb3YCMbIMU B
bu3MKe: MPOBOJANUTH MPSIMbIC M KOCBEHHBIC M3MEPEHUS (PU3NIESCKUX
BCJIIMYHNH, BBI6I/Ipa5I ONTUMAJILHBIN CHOC06 HU3MCPCHUA U UCIIOJIb3Ys
M3BECTHBIC METO/IbI OIICHKH TIOTPEITHOCTEH U3MEPEHHIA, IPOBOTUTh
HCCIICA0OBAHUC 3aBUCHUMOCTEN (bHSI/I‘IeCKI/IX BCJIIMYHUH C UCIIOJIb30BAHUEM
NPSIMBIX U3MEPEHHN, OOBSICHATH MOJYYECHHBIC PE3YJIbTAThI, UCTIOIb3YS
(bI/I3I/I‘IeCKI/Ie TCOPHH, 3aKOHBI U MOHATHUA, U ACIIATh BBIBOBI, CO6JIIOI[aTB
npaBuiia 0€30MacHOTO TPy/ia MPU MPOBEJACHUH UCCICIOBAHUI B paMKax
yueOHOT0 3KCIIePUMEHTa U y4eOHO-UCCIIEA0BATEILCKOM NS TEILHOCTH C
UCIIOJIb30BaHUEM ITU(PPOBBIX H3MEPUTEIBHBIX YCTPOUCTB U JTAOOPATOPHOTO
obopynoBaHus

CdopmupoBaHHOCTH YMEHUIA aHATU3UPOBATH M OIICHUBATH MTOCIIEICTBUS
OBITOBOI M TIPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBSI3aHHOM C
(U3MYECKUMU TIPOIECCAMH, C TIO3UIIHI IKOJIOTHYECKON 0€30MacHOCTH;
MPEACTABJICHUI O PaIlMOHAIIBHOM MPUPOJIONIOJIb30BAaHUH, a TAKKE
paBYMHOM HCIIOJIB30BaHUHU ,Z[OCTI/I)I(CHI/Iﬁ HayKI/I n TGXHOJ’IOI‘I/II\/'I JUUTA
JTATbHEHIIIETO Pa3BUTHS YEIOBEUYECKOTO OOIIECTBA

OBnazieHue pa3IMIHBIMU CITIOCOOaMu paboThI ¢ HHGOpMaIuel HU3NIECKOTO
COACPIKaHUA C UCITOJIB30BAHUCM COBPCMCHHBIX I/IHq)OpMaLII/IOHHBIX
TEXHOJIOTUH; pa3BUTHE YMEHHUI KPUTUYCCKOTO aHAIHM3a U OLICHKU
JIOCTOBEPHOCTH MOTy4aeMOi HHPOpMAITUH
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CdopMUpOBaHHOCTH YMEHHUH MPUMEHSITH OCHOBOIIOIATAIOIIIHE
ACTPOHOMUYCCKUC IMMOHATHA, TCOPUH U 3aKOHBI JJId aHAJIN3a U OG’bHCHeHI/IH
(bu3MYECKUX MPOIIECCOB, MPOUCXOASIINX Ha 3BE3/aX, B 3BE€3/IHBIX CUCTEMAX,
B MEXTaJTaKTUIECKOU CpeJie; ABMKCHUS HEOCCHBIX T, SBOJIIOIMH 3BE3]] U
Bcenennoint




Ilepedyenn 31eMeHTOB cofepkaHusi, npoBepsieMbIX Ha EI'D no ¢usnke

Kox |Kon IIpoBepsieMblii 3JIeMEHT COJEPKAHUS
pasned | 3jieMeH
a/ Ta

TeMBbI

1 MEXAHUKA
KNMHEMATUKA
111 Mexannueckoe nrxeHre. OTHOCUTEILHOCTh MEXaHNYECKOTO ABIKEHUS.

o Cucrema orcuera

1.1

1.1.2

X

MarepuanbHas TOUYKa.

Ee pagnyc-BekTop:

F(t)=(x(1), e(t), z




TPaCKTOpHs, IICPEMELICHUE. ‘
ﬂF:F(IE)—F(ﬁ ): Fz _Fl - (ﬂr,ﬂ

yTb.

CroxeHue nepeMenieHui:

AT = AP + Al

CKOpOCTh MaTepUAIbHON TOUYKHU: ‘

e AP i
V=— =r;'=(0,,0,,0, /,
At |zs 50
1.1.3
Ax , ,
v, =— =X,", aHanoruuHo Ly =y, ",

At Ar—0

ClokeHne CKOPOCTEN:




l_j] =1E'E +E|

Brruncnenue nepemelieHys 1 NyTu MaTepUaibHOW TOUKH IIPU
HPSMOJIMHEHHOM JABHXXCHUH BIIOJb OCH X MO TpaduKy 3aBUCHMOCTH Ux(t)

Yckopenue MaTepranbHON TOUKHU:

- Av L
(] = — =Uf=ﬂ

X!

114 %
oY Ar—0
— ﬂux - ' . B i v
d, = Af o (U_Y]:, aHanorm4yHo ﬂy _lu}'], ,
PaBHOMEPHOE IIPAMONMHENHOE IBUKEHUE! ‘
[)=Xy+ t
X(t) =X + Vgy

UI{ (t) — UUH = COl

1.16

PaBHOYCKOpEHHOE MPSIMOIMHENHOE JIBH)KEHUE:







1.1.7

i} Xy

CBoboaHoe majieHne. Y CKOpeHrue CBOOOTHOTO TafCHUsI.

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM @ K TOPU30HTY:




(X(t)=Xp +Vgt =Xy +Vg cosaL-t

5
%

gyt _
Y(t)=yp+Vg,t+ '2 =y +VUp sina

L

L, (1 )=Vp, =DgCOoSA

L, (t)=Vy, + &g, .t=Vysina— gt

1.1.8

KpuBonuneiinoe npukenue. [[BuxeHne MaTepuaabHON TOUKH 110
OKPYKHOCTH.

VYrioBas v IMHEWHAst CKOPOCTh TOUKU: ¥ = MR. [Ipu paBHOMEpHOM
JBUKEHUH TOYKHU IO OKPY>KHOCTH

LleHTpOCTpEMUTENBHOE YCKOPEHUE TOUKHU: ‘




v

[TonHoE yckOpeHue MaTepralbHOW TOUKU

TBepz[oe TCJI0. HOCTyrIaTeJIBHOG " BpallaTCJIbHOC ABUKCHUEC TBEPAOTO

1.2

1.1.9
Tena
JMHAMUKA
121 HNuepunaneubie cuctemsl orcyera. [lepsoiit 3akod Herorona. [IpuHnyn

oTHOcUTeIbHOCTH [ anunes

1.2.2

Macca Tena. IInoTHOCTE BemecTna.




1.2.3

Cuna. [IpuHiun cyneprno3uuuy Cuil:

=i —r

r paBHOjIEIiCTB =%

Fy

1.24

Bropoii 3akon HetoTona: ayist matepuanbHoit Touku B UCO




—

F=ma: Ap=FAt npn f =

Tperunii 3akoH HproTOHA 1711 MaTEpUAIIBHBIX TOYEK: ‘

- . -
F, F

1.2.5
— —_—
I
L
3aKOH BCEMUPHOTO TSATOTCHHS: CHIIBI TIPUTSIKEHUSI MEKIAY TOUCUHBIMH
1.2.6 MaccamMH paBHbI




.I””lﬂi';
RE

Cuina tsxectu. LeHTp TspKecTH Tena. 3aBUCMMOCTh CHIIBI TSKECTH OT
BBICOTBI N HaJ1 MOBEPXHOCTHIO MITAHETHI pagunycoM Ro:

GGMm
(Ry +h)

F=G

mg =

1.2.7 Cuna ynpyroctu. 3akon I'yka: Fx = — kX
Cuna tpenuda. Cyxoe TpeHHe.
Cuna tpenus ckonbxenus: F, = pN.
1.2.8

Cuna tpenus nokost: Fmy < pN.

Koaddunment tpenus




JlaBnenue:

1.2.9

1.3

CTATUKA

13.1




MOMeHT CHUJIBI OTHOCUTCIBHO OCHU BpaH_[eHI/ISI: ‘
‘M‘ =FI, rae | - nne4yo cunbl ﬁ' OTHOCUTENL

npoxosuien yepes Touky O nepneHAuKyIsIpHO PUCYHKY ‘

1.3.2

[entp macc Tena. L{eHTp Macc cucTeMbl MaTe€pHaTbHbBIX TOUEK: ‘

L R+ mar -

Fim.

my +m, +.

B onHOpogHOM T0JI€ TSKECTH

E];:

LOEHTP MacC TCjia COBMAAAcT C €ro HCHTPOM TAXKCCTH

1.3.3

VYcnoBus paBHoBecus TBepaoro tena B MCO:




r’1"Iff] —|—M2 +...°
F] +!~:2 +...=(

5

1.34 3akon [lackans
1.35 JlaBneHwue B )KHIKOCTH, mokosimeiicss B UCO: p = po + pgh
3akoH Apxumena:
1.3.6 FApx = ~Fhsmeen® ecnu reno u xuakocTs nokosites 8 UCO, To FApx

VYcnoBue miIaBaHus Tl

1.4

3AKOHBI COXPAHEHNA B MEXAHUKE

141

HNMnynsc MaTepuanbHOU TOUYKHU:

p=nm




I/IMHy.TIBC CUCTEMBI TCII. ‘

S p=Eptpyt

|
3aKOH U3MEHEHHUS U COXpAaHCHU UMITYyJIbCa. ‘

B NCO ﬂ@' =&(E’l +.§2 +”')=FiBHt’.‘LIIHm +FEBHE1LIH5'£

1.4.3

8 NCO @:'&(f_jl +f:52 +...)=0, ecm Fllmemn +F23H
PeaKTI/IBHOC JBUKCHUC ‘

e

-

1.4.4
Ar
i

Pabora cuibl Ha MaJIOM MEepeMEIIeHUH:




—

A=|F|-|AF|-cosa=F,

1.4.5

L

MormHoCTh CHITBIL: eciii 3a BpeMs At pabota cuitbl u3MeHsieTcs Ha AA, TO

MOIIHOCTDH CHJIBI

At Af—0

=F V-

1.4.6

Kunerndaeckas OHCPIusa MaTepHaHBHOﬁ TOYKH.




mu :

KUuH

3aKOH N3MCHCHUS KHHGTH‘IGCKOP’I 3HeprI/II/I CUCTEMBI MaTepI/IaJILHLIX
Touek: B UCO AExun = A1 + Ay + ...

[TorenuunanbHas SHEPTUs: A MOTEHIUANBHBIX CUIT A1z = Einorens — Eznorenn
=-- AE]‘IOTCHII'

HOTGHHHaﬂBHaH OHCPIusa MaTepHaﬂBHOﬁ TOYKHU B OJHOPOJHOM IIOJIC
TSDKECTH: Enore = Mgh

[ToreHuuanbHas 3Heprus ynpyro 1ehopMUpPOBAHHOTO Tea:

147
L]
[
I
3aKOH U3MEHEHUS U COXPAHECHHSI MEXaHUYECKON YHEPIUU:
EMCX = EK"H + EHDTCH“
14.8

B HCO AEmex = Ascex HeNOTEHIL.CHJI = O

B HCO ) €CJIn AEmex: O, eCHI/IABcex HENOTEHIL. CHJI = 0




1.5

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

151

["apMoHnueckne KoebaHuss MaTepruaIbHON TOUKA. AMIUTATYAA U (pa3a
konebanuii. Kunemarnueckoe onvcaHue:

x(t)=Asm(wt +q¢g) .
UI(.'.‘}=I; =

a,(t) Z(U_T}; =— o’ x()= a,+a

¢ X - CMCIICHUEC U3 ITOJIOKCHUS PAaBHOBCCHAL.

Juaamuueckoe omnucanue: Mmax = — kX, riae K = m?. Oro 3uauur, uro Fy =

—kx.

DHepreTHyecKoe ONMucaHue (3aKOH COXpaHEHUS] MEXaHMUECKOH SHEPTUH):

1_

2 . 2
mo” kx* mvo,, kA"

i 2 2 2

CBsI3b aMIUIMTY/IbI KOJIEOAHUN CMELICHUS MaTepHabHON TOUKH C
aMIUTUTYAAMHU KOJIEOAHUH ee CKOPOCTU M YCKOPEHMSL:

UH;I'EI.T = U]A : ﬂmm' =@

15.2

[Tepuon u yacTora KoeOaHM:




[Tepron Manbix CBOOOAHBIX KOJEOAHUN MATEMATHUECKOTO MAsITHHKA!

=21 |-

[Tepron cBOGOIHBIX KOJIEOAHUI MPY>KUHHOTO MasITHUKA:




I =2n i

|

153 Brinyxnennsie konebanus. Pesonanc. PesonancHas kpubas
[Tonepeynpie 1 MPOAOIBbHBIE BOTHBL. CKOPOCTh PaCIPOCTPAHEHUS U UTHHA
BOJIHBI.

1.5.4 ] I

-
] I

WnTepdepentus u qudpaxius BoIH

155 3ByK. CKOpOCTh 3ByKa

MOJIEKYJIAPHAS ©U3NKA. TEPMOAMHAMUKA




2.1

MOJIEKYJISIPHAS ©OU3NKA

Mojenu cTpoeHust ra3oB, KUIKOCTEN U TBepAbIX Tell. [1ycTh
TepMoIMHaMHUecKas cuctema (Teso) coctouT u3 N° oIMHAKOBBIX
MoJIeKyJI. Torja Konu4ecTBO BelecTBa

N

V= —

211
rie Na — guciio ABorajpo, M - Macca CUCTeMbI (Tesa), L — MOJISIpHAs
Macca BelIecTBa
212 TennoBoe IBUKEHHE aTOMOB M MOJIEKYJI BEIIECTBA
213 B3anmopeiicTBrue yacTuIl BeLlecTBa
214 Huddysus. bpoyHoBckoe ABMKEHHUE
2.15 Mounens nneansHoro raza 8 MKT
CB43b MEXY JABJICHUEM U CPEIHEN KHHETUYECKOW dHEprueu
MOCTYNATEeNFHOTO TEIJIOBOTO ABMKCHHSI MOJICKYJ HJICATHhHOTO Ta3a
(ocuoBHOE ypaBHenue MKT):
= 2
2.1.6 F 1 2 2 | myo 2 =
=—mynV” =—n1 —— |=—N"E e
2 3
_ N
rae mﬂ - Macca ogHoOu monekynel, )N =-— - KOHUEHTPAaL
V
2.1.7 AoOcomoTHas Temriepatypa: T =t° + 273 K
2.1.8 CBs13b TEMIIEpATyphI ra3za co CpeiHEN KNHETUYECKON IHEPrUeil




NOCTYNaTCIIbHOT'O TCIJIOBOI'O IBUXKCHUSA €0 MOJICKYIL. ‘

z
ﬂ!uu
mocT — 7

\

M | e

&

2.1.9 VYpaBuenue p = nKT
Moernb HIealbHOro ra3a B TePMOIHHAMHUKE!
YpaBuenue Menjieneena - Knare
BF
Bripaxenue 114 BHYTPEHHEH HH
VYpaBuenue Meneneesa - Knaneiipona (mpuMeHuMbIe GOPMBI 3aITHCH):
wo | pY =L RT=vRT=NkT, p=
f J S o 1-" — | p -
BripaskeHue 1jisi BHYTPEHHEH SHEPTHH OJJHOATOMHOTO HICATbHOTO ra3a
(mpumeHnMBIE GOPMBI 3aMUCH):
3 3 3m
U :5 vRT :E NkT :E— RT :1=’CUT
2111 3akoH JlanbTOHA 111 1aBJIEHUSI CMECH PA3PEKEHHBIX Ta30B: P = P1 + P2 +
2.1.12 | M3omporiecchl B pa3peKeHHOM ra3e ¢ MOCTOSTHHBIM drciaoM Mojekya N (¢




INOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA V): ‘

nzotepma (T = const): pV =

n3oxopa (V = const): —=cor

naobapa (p = const): —=¢oO1

N N

['paduaeckoe npencrasiaenue uzomnporneccos Ha pV-, pT-u VT-
Juarpammax.

O0bEeIMHEHHBIN TA30BbIA 3aKO0H

PY _ con:
I




JUTSI TIOCTOSTHHOTO KOJIMYECTBA BEIIECTBA V
HacpinienHsle 1 HeHAchIeHHbIe apbl. KauecTBeHHAst 3aBUCUMOCTD
2.1.13 | MIOTHOCTH W JABJICHHSI HACKIIIIEHHOTO Mapa OT TeMIIepaTyphbl, UX
HE3aBHCUMOCTH OT 00BbEMa HACHIILIEHHOTO Mapa
Brnaxxnocts Bo3myxa.
OTtHocuTenbHAS BIAKHOCTB!
2114 Prapa (1) pnapa(
21.15 H3MmeHeHune arperaTHbIX COCTOSIHUM BEILIECTBA: HCIIAPEHUE U
o KOHJICHCAIIMsl, KUTICHUE KUIKOCTU
2116 M3MeHeHune arperaTHbIX COCTOSTHUI BEIllecTBa: IUIaBJIEHUE U
o KPHUCTAJUIM3aLHS
2.1.17 |IIpeoGpa3oBanue 3Hepruu B (ha30BBIX MEPEX0aaX
TEPMOJINHAMUKA
2.2.1 TennoBoe paBHOBECHE U TEMITepaTypa
2.2.2 BryTpeHHss sHEprus
203 Tennonepenava kak crocod U3MeHEHUsI BHyTpEHHEH dHEpTrun 0e3
o coBepiteHus padoTel. KOHBEKIHS, TEIIONPOBOAHOCTh, U3IyYCHUE
KonuyecTBO TEMIOTHI.
2.2.4
29 V nenbHas TEIIOEMKOCTH BemecTBa ¢. Q = CMAT
VnenpHas Temora nmapoodbpazosanus L: Q = Lm.
2.25 VnenbHas TerioTa miaasieHus A Q = Am.
Y enbHas TeIioTa cropanus Torusa g: Q = gm.
226 OnemenTapHas pabota B TepmoguHamuke. A = PAV. Beruncnenue paboThl
o o rpaduky nporecca Ha PV-auarpamme
297 [1epBblii 3aKOH TEPMOJAMHAMUKU




T T
Oip =AU + 4, = (U, -U))-
Annabara:
0= 4, =U,-U
(r) = p=Up—Us=
2.2.8 Bropoii 3akon TepmoarHamuku. HeoOpaTtrumeie poreccs
[Tpunine! aeiicTBus TenaoBbix MamuH. KIT/:
229 N = 1?3 KT QHEIT‘[J ‘Q}Eﬂ.‘l ‘ 1
Ql—]ﬂ]‘p QHEII‘IJ
Maxkcumansnoe 3Hauenue KII1. [{ukn Kapno: ‘
2.2.10 TH Il]"]] Tf‘lﬂﬂ
— -~ — — B
MAx N ="Ngapuo r 1
Harp
2.2.11 | VYpaBHenue TemnoBoro 6amanca: Qi1+ Q.+ Qs +...=0
3 SJIEKTPOAMHAMUKA
DJIEKTPUYECKOE ITOJIE
DneKTpu3aIus Tell U €€ MPOsBICHUS. DIeKTpUIecKui 3apsii. JlBa Buia
3.1.1 3apsna. DIeMEHTAPHBIN SJIEKTPUUECKHUM 3apsia. 3aKOH COXPaHCHUS
3.1 AIIEKTPUYECKOTO 3apsaa
BsaumonerictBue 3apsnoB. Toyeunsle 3apsaasl. 3akoH KysoHa: B
3.1.2 OJHOPOJITHOM BEIIECTBE C TUDIIEKTPUUECKON MPOHUIIAEMOCTHIO €




F—k‘ql‘-?z‘— I |4q
op- 4TEEEU

3.1.3 Onekrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTpUUECKUE 3apsi/Ibl
HanpskeHHOCTB 371€KTPUUECKOro MOJIs:
#
4
|
L
3.14

4 ipobunl

[Tone Toueunoro 3apsiaa:




9
2

OJIHOPOHOE TIOJIE:

E:EEIF'IE

KapTunbl TMHUN HaNPSHKEHHOCTH ATUX TOJIEH

3.15

HOTCHHI/IaJ'ILHOCTI) OJICKTPOCTATUYCCKOI'O I10JIA.

PaszHocTh IIOTCHIIMAJIOB U HAIIPSIKCHUE.

Ar =q(@1 —Py)=-gAp-

HOTeH]_II/IaJIbHaH SHEPrus 3apsa/a B 3JICKTPOCTATUYCCKOM II0JIC:




W =q¢.

=— AV

IloTennman 3JICKTPOCTATHYCCKOTO MOJIA.




CBs13b HANTPSDKEHHOCTH TIOJISL M PA3HOCTH MOTEHIUAIIOB TSI OJTHOPOHOTO
anekTpocTarnyeckoro nois: U = Ed

[IpuHIMN cynepno3uuuy 3JIeKTPUUECKUX TOJIEH!

E=E+E,+....0=Q +¢-
&
[TpoBOAHUKY B AJIEKTPOCTATHYECKOM M0JIE. Y CIIOBHE PAaBHOBECHS 3aPS/IOB:
3.1.7 BHYTPH IPOBOJTHAKA




E =

BHYTPU U HA MIOBEPXHOCTHU IIPOBOJAHUKA (¢ = CONSt

3.1.8

JIM3JICKTPUKH B 3JICKTPOCTATHUCCKOM ToJie. JIu3IeKTpruiecKas
MIPOHHUIIAEMOCTh BEIIECTBA €

3.1.9

Konpaencarop. 21eKTpoeMKOCTh KOHAEHCATOpA!




o

|
DJIEKTPOEMKOCTb IIIOCKOTO KOH/ICHCATOPA: ‘

EEND
— [} — F




Hapanneanoe COCAMHCHHUEC KOHACHCATOPOB.

g=q+tq,+... Uy=Uy=.... Crapann

3.1.10 |IlocnenoBatenbHOE COCTUHEHNE KOHICHCATOPOB:
-lr — —_ P : a
U _U1+U2+"" QI_'?E_""'C '
nmoCa |
DHeprus 3apsHKEHHOT0 KOH/IEHCaTopa: ‘
U CrU ¢
3.1.11 q

o
I

2

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

3.2.1

Cua Toka.




Al

IMocrosuusii Tok: | = const

st mocrosinHoro ToKa Q = It

3.2.2

Ycaopus CYIICCTBOBAHUSA SJICKTPUICCKOTO TOKaA.

Hanpsokenne U u OJIC E

3.2.3

3akoH OMa aJ1s1 yyacTKa LEnu:




3.24

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTh COITPOTHUBIICHUS
OJIHOPOJIHOTO MTPOBOJIHUKA OT €r0 JITMHBI U CEYEHUs. Y JeNbHOE
COTIPOTHBIICHUE BEIIECTBA.




Uctounuku Toka. DJ1C ucrouyHnka Toka. ‘

A

E T CTOPOHHHAX CH

q

BuyTpeHHee conpoTHBIIEHNE UCTOYHUKA TOKA




3.2.6

3akon OMma st oNTHO# (3aMKHYTO#) anmekTpuyeckoi renu: E = IR + Ir,
OTKy/a




R+

[TapamnensHOE COeTMHEHNUE TPOBOTHUKOB: ‘

3.2.7

IlocnenoBaTenbHOE COSAMHEHNE IIPOBOJHHUKOB. ‘

R | L[] |

Pabota anekTpuueckoro Toka: A = [UL.
- . = ]2
328 3akon JIxoyns - Jlenma: Q = I?°Rt.

Ha pesucrope R:




Q=A=IERI=IU1‘=£

3.29

MoHoCTh 3JICKTPHUYECCKOI'0 TOKA. ‘

ﬂf Af —»()

TennoBast MOIIHOCTS, BhIIETIAEMas HA PE3UCTOpE: ‘

MouHoOCTh, HCTOUHHUKA TOKA.




P_E —_ AAC‘T,EHJ

Al Ar ()

3.2.10

CB0OOHBIC HOCUTEIH JIEKTPUUECKHUX 3apsII0OB B MPOBOTHUKAX.
MexaHI/IBMBI HpOBOI[I/IMOCTI/I TBepI[BIX MECTAJIJIOB, paCTBOpOB nu paCH.HaBOB
3JIEKTPOJUTOB, ra3oB. [TomynpoBoguuku. [1oaynpoBOIHUKOBBINA U0

3.3

MAT'HUTHOE IT1OJIE

3.3.1

MexaHn4eckoe B3auMOJAEMCTBUE MarHUTOB. MaruuTHoe nosie. Bektop
MarHuTHOW MHAYKIUH. [[pyHIMN Cyneprno3ulini MarHUTHBIX MOJICH:

JIvHUM MHIYKUMKY MarHUTHOTO noJist. KapTuHa MTMHUI MHIYKIUA
MarHUTHOTO TOJISl TIOJIOCOBOTO U MOJAKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB

3.3.2

OmneiT OpcTena. MaruHuTHoe 1oJie IpoBOAHKKA ¢ TOKoM. KapTuHa nuHuit
UHAYKIIUM MarHUTHOTO NOJISl JUIMHHOTO MPSIMOTO IPOBO/IHUKA U
3aMKHYTOTO KOJIBLIEBOT'O IIPOBO/IHUKA, KATYIIKH C TOKOM

3.3.3

Cuna Amnepa, ee HallpaBJIEHUE U BEJIUYUHA!

F, = IBlsin o, rae O - yron mexay HanpasneHnem np

BEKTOPOM R

3.34

Cuna JlopeHua, ee HallpaBJIEHUE U BEJIMYUHA! ‘

Fﬂup :lql vBsina, rae O - yron mexagy Bekropar

I[BI/I)KGHI/IG SapH)KGHHOﬁ YaCTUllbl B OIHOPOJHOM MAriHMuTHOM IT0JIC ‘




3.4

OJIEKTPOMAT'HUTHAA MHAYKIOUA

Z

34.1
[ToTok BeKTOpa MAarHUTHOW MHIYKIIHH:
®=B.S=BScosa

3.4.2 SBnenue anekTpoMarHuTHOM HHAYKIMK. DJ]C nHAyKIMK
3aKOH 3JIEKTPOMarHuTHOM MHAyKIuu Dapaes:

K

I'I-.r

At At—0




3AC vHayKUMKM B NPAMOM 5
_ i
NpoOBOAHMKE ANIMHOM 1, x4
ABUXYLLIEMCH CO CKOPOCTBIO ) ff’ \a .
U
{

'{';J_f] B 0AHOPOAHOM MarHUTHOM

/
344 none B: /(_ i

|EI-‘=BIUCU£{1 ,roe oL - yron

Mex gy BeKTopom B 1 HopManbio i
K MNOCKOCTW, B KOTOPOW NexaT BeKTOpPbI f' uy.ecnm | |

TO ‘E‘;‘:BJU

3.45 [TpaBumno Jlenma

NHIyKTUBHOCTD:

L=9,Mnm HE

!

Camounnykuust. 9JIC caMOMHAYKINH: ‘

<
At At—0

3.4.6

347 SHCpFI/Iﬂ Mar"HMTHOTI'O ITOJIA KaTYIIKHU C TOKOM.




-

3.5

OJIEKTPOMAT'HUTHBIE KOJIEGAHIMA 11 BOJIHbBI




3.5.1

KonebarenpHbiil KOHTYP. CBOOOIHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHNUS B
U/IeaTbHOM KoJie0aTeTbHOM KOHTYpE:!

q(1) =g nax SIN(OT+ @)
I(t) =g = OGyax COS(OF +Pg) = Iy COS(

®opmyna Tomcona:

21

T'=2n+ LC .0TKyaa ﬂ]:?_.

CBsI3b aMIUTHTY/IBI 3apsijia KOHIEHCATOPA C aMILUIUTYIOW CHIIBI TOKA MPH
CBOOOIHBIX JICKTPOMATHUTHBIX KOJIEOAHUSAX B UICATHEHOM
KOJIe0aTeIbHOM KOHTYDE:




4 max

3aKOH COXpaHEHUs PHEPTUU B UCAIbHOM KOJIeOaTEIbHOM KOHTYpE:

2 i 7 '
i~ LEF Gl LI
3.5.2 i max max
3.5.3 BriHyX/1€HHBIC 3JIEKTPOMAarHUTHBIC KoJieOanus. Pe3zoHnanc
35.4 IIepemennsiii Tok. [IponsBoacTBo, nepenaya u
e MoTpeOICHUE IIEKTPUUECKONU SHEPTHH
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTalus BEKTOPOB B
3JIEKTPOMAarHUTHON BOJIHE B BaKyyMe:
ﬂ 4
) .E B
35.6 [ITxana 3neKTPOMAarHUTHBIX BOJIH. [IpMeHEeHNE 3IIEKTPOMAarHUTHBIX BOJIH

B TEXHUKE U OBITY




3.6

OIITUKA

[IpsamosnuHETHOE pacpOCTpaHEHUE CBETA B OJJHOPOJAHOM Cperie.

361 Toueunslii uctoyHuk. JIyd cera
3aKOHBI OTPaKE€HUs CBETA, o = f

3.6.2

3.6.3 [TocTpoenune n300pakeHH B TUIOCKOM 3€pKajie
3aKOHBI IPEJIOMIIEHUS CBETA.
[Ipenomnenue cpera:

nysina=n,smnf.
3.6.4

AOCOJFOTHBIN TIOKa3aTesh TPEIIOMIICHUS:




P
P
—
H e 5
OTHOCUTENBHBIN OKa3aTelb MPEIOMIICHHS.

H~

Hl -

OTH

Xoq JIy4eil B Ipu3Me.

CoOTHOIIIEHHE YaCTOT U COOTHOILIEHUE JUTUH BOJIH MIPHU MEPEXO0/Ie
MOHOXPOMAaTHYECKOI'0 CBETa Yepe3 IpaHuIly pasjiesia IByX ONTHUYECKUX
cpen:




[losnHOE BHYTpEHHEE OTPAKEHHUE.

[IpenenpHbIN yroJ MOJIHOTO BHYTPEHHETO OTPAXKEHHUS:

21 - = Na< N
3.6.5 SIn U’llp o o 2 I
Horw N
Colwuparomue u paccenBaromye JuH3b1. ToHKas nuH3a. POKyCHOE
3.6.6 paccTosiHUE U ONTUYECKas CHJIa TOHKOMW JIMH3BI.




L
F

3.6.7

®opmyiia TOHKOH JTMH3bI:

1

1 1
_.|._‘_
d [ F

VYBenudeHue, jaBacMoe JIMH30U.




B cnyuae paccenBaroniei TMH3bI:

Xox Jiy4a, NpOIIEeIIIEro JUH3Y MO IPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM

3.6.8 onTtu4eckoit ocu. [TocTpoenne n300pakeHU TOYKU U OTPe3Ka MPSIMOK B
COOMPAIOIINX M PACCEHBAIOIINX JIHH3aX U UX CUCTEMax
3.6.9 doToanmapat KaK ontudeckuil mpubop. ['1a3 kak ontuyeckas cucrema




WnTepdepenmus ceera. KorepeHTHbIE HCTOYHUKHU. Y CJIOBUS HAOTIOACHUS
MaKCMMYMOB U MHHUMYMOB B HHTE€P(PEPEHIIMOHHOI KapTHHE OT ABYX
CHUH(]a3HBIX KOT€PEHTHBIX HCTOUHUKOB!

MaKCHMMYMbI - ﬁ:2m£ . m=0%+1+2.+.

3.6.10
}\J #
MUHUMYMbI - A=(2m +1}E , m=0,£1,%:
Hudpakuus ceera. J[udppakunonnas pemerka. Y caoBue HaOI01eHUS
[JIaBHBIX MAaKCUMYMOB IPY HOPMaJIbHOM MaJICHUH MOHOXPOMAaTHYECKOTO
CBETa C JUIMHOM BOJIHBI A Ha PEIIETKY ¢ eproaom d:
3.6.11
dsmme, =mA, m=0,£1,+2 -
3.6.12 | lucnepcust cBera
4 KBAHTOBAS ®U3NKA
KOPITYCKVYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 I'umore3za M. ITnanka o kBantax. ®opmyna [lnanka: E = hv
®doTtoHbl. JHEprHs (OTOHA!
hc
4.1
— — E—
4.1.2 — 1" —_— . —

Nmnynse potona:




E hv
) —— —
C C

4.1.3 ®otoadppext. Onbitel A.I'. Ctonerosa. 3akoHsl hoTorddexTa
VYpaBuenue DifHmreltHa 11 GoTodddexTa:
E[|mmﬂa = AEE[‘{ oma T EI{HH max -
he
414 | roe — = e AB N
i} E¢}DTDH& hv , bIX0/1a K[
A
)
F —_ mul‘l‘lﬂ}'{ =e U
“KHH max y. 34l
415 JlaBrienue cBera. /laBieHue cBeTa Ha MOJTHOCTHIO OTPAKAIOITYIO
o MOBEPXHOCTh U HA MOJIHOCTHIO MOTJIOIIAOIIYIO IOBEPXHOCTh
OU3UKA ATOMA
421 [InanerapHas Moaenp aToma
4.2
[Toctynatel bopa. U3ny4enue u nornomieHne (POTOHOB MPHU MEPEX0Ie
4.2.2 aToOMa C OJJHOT'O YPOBHS SHEPTUU Ha JPYrou:




ne
hvmﬂ = 3 =|E,, —

mH

JInHelyaTele CIIEKTPBL.

CrniekTp ypOBHEM dHEPruu aToMa BO0poAa:

~13,65B
Lk 2 =1, 2,
,.E- E 3 Iﬂl - - -
OU3NUKA ATOMHOI'O S/IPA
431 Hyxnonnas monens siapa ['eitsenOepra - MiBanenko. 3apsn saapa.
e MaccoBoe uncino sapa. M3otomnst
PamnoakTuBHOCTE.
Anbda-pacnaz;
‘s A Y A—d~xr 4
43.2 % —I—
r 4 /L — 2

bera-pacnan.

OneKTpOoHHBIN B-pacnan:




%X—} Zle_l_ l?E‘l—

[To3uTponHsIil B-pacnan; ‘

ELX—} ZA1Y+ +[1}E+

I'amma-uznydyenue ‘

43.3

3aKOH paJIMOaKTHBHOTO pacraa: ‘

N(t)=Ny2

ITycTe M - Macca palMOaKTUBHOTO BemiecTBa. Torma ‘

m(t)=mgy 2

4.3.4

Snepusle peakuuu. [lenenue u CUHTE3 sSAEp




