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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBercTtBYyeT TpeboBanusiM PI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC LENH M3Y4YeHUS (PU3UKK HA YPOBHE CPEJIHEro OOIEero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. [lIkonpHBIN Kypc (U3UKH — CHCTEMOOOPA3y O
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npUMeHeHne (U3WYECKUX 3HAHMA  ONpeNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHUHBI MHpa OOydyarouuxcs, B (OPMUPOBAHUE YMEHHUH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBIseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti  Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocusayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palMOHAIBHOTO MPUPOOTOIB30BaHUS U SKOJIOTHYECKONH O€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMUIIOB B  COBPEMEHHBIX INPEACTABICHUAX O IMPUPOAE, TIpPaHUIAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M OLEHKH, OCYIIECTBIIIETCS y4aCTHHKaMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKHX BEJIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IS CUTYallMd TPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEIMETHOTO KaOWHeTa (U3MKU WM B YCJIOBHSAX WHTETPUPOBAHHOTO KaOWMHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYSHUUYCCKUX NMPAKTUYCCKUX PabOT U JEMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SBJICHHH M  TIPOIECCOB, OMIMPUYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
1abopaTOpHOTO O00OPYAOBAaHUSA JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHHS OOYyYaIIMMXCSI K HAYYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pE3yJbTaTa H3yYCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e IMpUOOpPETEHHE  CHCTEMbl  3HaHMK 00  o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOCHHME CIOCOOOB pEHIEHUS Pa3IUYHBIX 3a/Jad C SIBHO 3aJIaHHOU
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3/laHue (PU3NUECKON MOJCIH, aJICKBATHON YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUYECKUX MPOIECCOB, UX BIUSIHUS Ha OKPYKAIOITYIO
cpeny;

e OBJIQJICHUE METOJIAMH CaMOCTOSATEIIPHOTO TUIAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX DKCTICPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOM JEATEITbHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme 1o ¢U3MKE MepeyeHb Ja0OpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.

COIEPKAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOT' 0 MTO3HAHUSA

®usuka — Hayka o npupoxae. HaydHbie MeTOIbl NMO3HAHUSA OKPYKAIOLIETO
mupa. Ponp 3KkcnepuMeHTa W TEOPUHM B NPOLIECCE IMO3HAHMS IPUPOABI.
OKCTEepUMEHT B (PU3HUKE.

MogenupoBanue (QuU3MUECKUX SBJICHUN MU MporeccoB. HayuHble rumoress.
duznyeckre 3aKOHBI U TEOPUH. ['paHUIBI TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHPA, B TPAKTUYECKOUN AEATEIBHOCTHU JIFOAEH.

Jlemoncmpayuu

AHanoroBeie W HU(GPOBBIE HU3MEPUTEIIbHBIE MNPUOOPHI, KOMIIBIOTEPHbIE
JTATYUKU.



Pazgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBHkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUS.
Cuctema otcuéra. Tpaekropus.

[lepemerienne, ckOpocTh (CpedHsii CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHUE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBbI KOOpJHMHAT.
CroxeHue nepeMeleHnil U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSIMOJIMHEHHOEe IBIkKeHue. [ 'paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHS, NyTH U NEpPEeMEIICHUs
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOonHoe najzieHue. Y CKOpeHrue CBOOOIHOTO MaeHUsl.

KpuBonuneitnoe  aBrkeHue. JIBUKEHME  MaTepualbHOM  TOYKH  TIO
OKPYXKHOCTHU C TTOCTOSHHOM MO MOJAYJIIO0 CKOPOCThIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepron u yacrora oOpamienus. LleHTpocTpemMurensHoe yecKopeHue.

TexHuueckue YyCTpOMCTBA W TMPAKTUYECKOE NPUMEHEHHUE: CHUIOMETP,
JBH)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC TEpeaayn.

Llemoncmpayuu

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKHX XapaKTEPHUCTHK
IBUKCHHS.

[IpeoGpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmionenne nABMWXeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Hamnpagiienrie CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOIIEHHUS MEXAY MOYTSAMH, HNPONUIACHHBIMM TEJIOM 3a
[IOCJICIOBATENILHBIE PAaBHBIE IPOMEXKYTKHM BPEMEHU IIPU PAaBHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne nBUKEHHS MapuKa B BA3KOUW )KUIKOCTH.

N3yuenue nBuxeHus Tena, OPOIIEHHOrO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['amunes.  IlepBeii  3akoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipuanun cynepnosunuu cui. Bropoit 3akoH HeroroHa
IUIS. MaTEpUaIbHOU TOUKHU. Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOUEK.



3akoH BcemupHOro TtaroteHus. Cuma Tskectu. IlepBas kKocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoIbkeHus1, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIbKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJA B )KUJAKOCTH WM Ta3e.

[TocTynaTenpHOE U BpamnaTeabHOE ABMXKEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT cuiabl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTPONCTBA M TMPAKTUYECKOE NPUMEHEHHUE: TMOJIINITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLIUU.

CpaBHeHHME MacC B3aUMOJICHCTBYIOLIUX TEI.

Bropoii 3akon HerotoHa.

N3smepenue cui.

CioxxeHue Cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTts. Bec Tena npu ycKOpeHHOM MOABEME U MaJICHHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKECHUSI.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOMU MIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTUA CHJI YNIPYTOCTH, BO3HUKAIOMIUX B MPYXKUHE U
pe3uHOBOM 00pasIie, OT ux AedopMaIiuH.

HccnenoBanne yclOBUII pPaBHOBECHS TBEPIOrO TeEla, HMEIOMIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbc MarepuanbHOM TOUKHM (Tella), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYyJbCca Tella. 3aKOH COXPAHEHHS HUMITYJbCa.
PeaktrBHOE 1BUXKEHUE.

PaGota cuibl. MOIITHOCTD CHJTBI.

Kunernueckast »Heprusi MaTepHalibHOW TOYKW. TeopemMa 00 HW3MEHEHUU
KUHETUYECKOWU SHEPTHUH.

[ToreHumanbpHas SHEPrus. [ToreHumnanbHas SHEPrus YIPYTO
nehopMHUpOBaHHOW  TIpyKWHBI.  [loTeHmmanbHas JHeEpruss Tena  BOJMU3H
MMOBEPXHOCTH 3EMIJIH.



[loTeHmuanbHple W HEMOTCHIIMAJIBbHBIC  CHJIBL CBsi3b  paboOTHI
HEMOTEHIUANIBHBIX CHUJ C M3MEHEHHUEM MEXaHWYECKOW HJHEPruu CHUCTEMbI TeIl.
3aKOH COXpaHEHUSI MEXAaHUYECKOU SHEPTHH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBHXKCHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTrBHOC IBHKEHHE.

[Tepexo MOTEHIMATBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

UccnenoBanue cBsi3uM pabOThI CUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW DHEPTHUH
TeJla Ha IPUMEPE PACTSIKEHUS] PE3UHOBOTO JKI'yTa.

Pasznen 3. MouiekyJsipHasi pU3NKa M1 TEPMOANHAMMKA

Tema 1. Ocnosvl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOH TEOPUM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe aBuxkeHue. uddys3us. Xapaktep IBIKCHHS U
B3aMMOJICMCTBUSI YaCTUI] BellecTBa. Mojaenu CTpPOEHHUsI Ta30B, KUAKOCTEU H
TBEPJBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBAa HA OCHOBE ITUX Mojieel. Macca u
pa3mepsl Mosiekyl. KonndectBo BenectBa. [loctosHHass ABorajpo.

TennmoBoe paBHOBecue. Temmnepatypa u e€ usmepenue. [llkana temmneparyp
Llenbcus.

Mogens unpeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETHYECKONH TEOpUH HJCIbHOr0 Ta3za. AOCOJIOTHAas TeMIeparypa Kak mepa
CpElIHEM KWHETUYECKOW SHEPIMU TEIUIOBOrO JABMXKEHHS dYacThll rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenaeneeBa—Knamneipona.
3akon JlanbToHa. M30mpoliecchl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJUYE€CTBOM
BemecTBa. ['paduyeckoe mpencTaBIeHHWE H3O0MPOIECCOB: HW30TEpPMa, H30X0pa,
n3zo0bapa.

TexHuueckue YyCTpOWCTBA W TMPAKTUUECKOE IIPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITEI, JOKa3BIBAIONIME JHCKPETHOE CTPOCHHE BemecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTMHEHMUI.

OmnbiTel 10 MU PYy3UN KUIKOCTEH U TA30B.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogens onbita IITepHa.



OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYISPHOTO
B3aUMOJICCTBUS.

Mogens, WUTIOCTpUPYIOIAsi IPUPOY JABJICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WIUTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJICAIBHOrO Tasa,
H30IPOIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHATE HAa OCHOBE HM3MEPEHUM
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

UccnenoBanue 3aBUCUMOCTU MEXKTY MapaMeTpaMu COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TepMOJIUMHAMUYECKON
CUCTEMBI U crIocoObI €€ u3MeHeHus. KonnuectBo TermioTsl U pabora. BHyTpeHHssI
SHEPrusi  OJHOATOMHOTO  HWJeallbHOTO  Ta3a.  Buael  Temonepenayu:
TETJIONPOBOITHOCTh, KOHBEKIIMS, U3TyUyeHUEe. Y eabHas TEII0EMKOCTh BEIIEeCTBa.
KonnuecTBo TemnoTel npu Terwionepeaye.

[TonssiTue 006 amuabatHOM mporecce. I[lepBeIii 3aKOH TEPMOIUHAMUKHU.
[IpumeneHue mepBOTro 3aKOHAa TEPMOJAMHAMHKU K wu3omporieccaM. ['paduueckas
UHTepIpeTalus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeobpaTuMocTs mpoLieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpyHOUNBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoOGpa3oBanus HSHEpPruM B TEIUIOBBIX MaminHax. KoadduimeHt mnone3Horo
nevictBus TerioBod MamwmHbL [lukn KapHo u ero xosd@uimeHT Mmojae3Horo
JENCTBUS. DKOJIOTUYECKHUE MPOOIEMBI TETTOIHEPTETHKH.

TexHuduecknue YCTpONCTBA M MPAKTUYECKOE TPUMEHEHUE: JBUTaTEIb
BHYTPEHHETO CTOPaHUs, OBITOBOM XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW >HEPruM Tejia IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TIOJ JEUCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUICOACMOHCTPAITH).

N3meHeHne BHYTpEeHHEN SHEPTHUH (TeMIIEpaTyphl) TeJla NpH TEeIIoNepeaye.

OneiT MO anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM ).

Mogenu napoBoil TypOUHBI, IBUTaTENsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanun eeuwjecmea. Dazoevie nepexoovl



[TapooOpa3zoBanue u koHjeHcanus. Vcnapenue u kuneHue. AOCONIOTHASA U
OTHOCUTEJIbHASI BJIAXXHOCTh BO3Ayxa. HacelmeHHbld mnap. YnaenbHas TEmIOTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnmueckue u amopdHbie Tesna. AHU30TPOIUs CBOMCTB
kpuctawioB. JKuakue kpuctawibl. CoBpemeHHble Matepuanbl. I[liaBnenue u
KpUCTaJIU3aIus. Y aeapHas TemioTa miasiaeHus. Cyonumarius.

VYpaBHeHHE TENIOBOroO OajgaHca.

TexHuueckue yCTpOMCTBA M TMPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUM MOJYYEHUS COBPEMEHHBIX MAaTEpPHUAJIOB, B
TOM YHCJI€ HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX apOB.

Kunenue npu noHM>KEHHOM JaBIICHUMU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUs] KPUCTATMYECKOTO BEIIECTRA.

JleMoHCcTpanusi KpUCTAILIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3MepeHune 0THOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpuzauust Ten. OJEKTpUYecKuil 3apsa. JlBa BuAa BIEKTPUUYECKHX
3apsiioB. IIpOBOJHMKM, OUANEKTPUKU U MOJYNPOBOAHUKH. 3aKOH COXpPAHEHUS
ANEKTPUYECKOTO 3apsa.

B3aunmopeiictBue 3apsaaoB. 3akoH Kynona. TodedHbli JIEKTPUUECKHI 3apsi.
Onekrtpuueckoe mone. Hanpsk€HHOCTh 3nekTpuueckoro mois. IIpuHoun
CYNEPHO3ULUH ANEKTPUUYECKUX Tosieil. JIMHUKM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

PaGora cunm  anekrpocratuueckoro  mois.  [lotenmman.  PasHocTh
MOTEHIUANOB. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JluanekTpuyeckas MpOHUIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHnueckne yYCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHUE JIIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anIapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOolCTBO M MIPUHIUIT JEUCTBHS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaAHHBIX TE.

DIIEKTPUUYECKOE TTOJIE€ 3APSIKEHHBIX TEJL.



[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATHUYECKAS 3aIUTA.

JIMAIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHJEHCAaTtopa OT IUIOU[aau
IJIACTHH, PACCTOSIHUS MEXAY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEnu.

DNEKTPUYECKOE CONMPOTUBIECHUE. YAENbHOE COMPOTHBIEHUE BELIECTBA.
IlocnenoBaTenpHOE, NapAILIEIbHOE, CMEIIAHHOE COEJMHEHUE POBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
ANEKTPUUYECKOTO TOKA.

DNIEKTPOABWKYIIASI CUJIa M BHYTPEHHEE COMPOTHUBJICHUE HCTOYHUKA TOKA.
3akon OMa JJis1 MOJTHOM (3aMKHYTOM) 3JIeKTpuueckoi nenu. Koporkoe 3aMbikaHue.

ONEeKTpOHHAasT ~ NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKHY. CobOcTBeHHas u IIPUMECHAas IIPOBOAUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-nepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciiiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS AUCCOLUAIUA. DIEKTPOJIU3.

DNeKTpUUECKU TOK B Ta3zaxX. CaMOCTOSITENbHBIH M HECaMOCTOSITEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHuuecknue yCTpOMCTBA M MNPAKTHUYECKOE MPHUMEHEHHUE: aMIIEPMETP,
BOJIBTMETP, pPEOCTaT, HWCTOYHMKH TOKa, OJJIEKTPOHATPEBATEIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIA TNO/, TAThBAHUKA.

Jlemoncmpayuu

N3mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTUBIEHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJTOIIAH MTONIEPEYHOr0 CEYEHHS U MaTepHUala.

CwmenianHoe COeIMHEHUE MTPOBOHUKOB.

[Ipsamoe w3Mepenue diaeKTpoABrKylew cuibl. KopoTrkoe 3amMblkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBL.



[IpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIA MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yyeHnue cMemanHoro CoeJMHEHUSI PE3UCTOPOB.

W3mepeHre 3eKTpOABMKYLIEH CUJIbI UCTOYHUKA TOKAa UM €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

HaGmonenue snexktpomusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsA B 10 Kilacce OCyIIECTBISETCS C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcamMu MaTeMaTHKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBA3aHHBIE C W3YYEHHEM METOAOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUeckass BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: peuieHue CHCTEMbl YypAaBHEHMH, JHMHEWHas QyHKIuS,
napabosna, runep6osia, Ux rpa@uKd U CBOICTBA, TPUTOHOMETpUUYECKHUE (QYHKIIMHU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLIUN HA OCU KOOPAWHAT, CJI0)KEHHE BEKTOPOB.

Buonoeusa: MexaHn4ecKoe BUKEHHE B >KMBOW npupoze, Auddysus, ocMoc,
TETIJIOOOMEH KHUBBIX OPraHU3MOB (BUABI TEIUIONEpPENaul, TEIJIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPDHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeEJ, JKUIAKOCTEH H
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJUTHYECKAs IUCCOLUALUS,
raJIbBaHUKA.

l'eocpagpua: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: mpeodOpa3oBaHUE JBHKEHUN C HCIOJIB30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHKE, IOAIIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JAPYTHE), JBUTATENIb BHYTPEHHETO
CrOpaHusi, mapoBasi TypOHHa, OBITOBON XOJOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIYYEHHSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHCJIE€ HAHOMATEpPHAIOB, M
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIPHOOpPOB,
KCEpOKC, CTpYHHBIN HIPUHTED, JJIEKTPOHATrPEBATEIbHBIE npuOopBI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, FaIbBAaHUKA.

11 KIIACC

Paznen 4. DinekTpoanHaAaMHUKAa
Tema 3. Macnummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUS



[TocTtossHHble  MarHuThl.  B3auMonencTBHE€  TMOCTOSIHHBIX ~ MAarHuTOB.
MarautHoe mnone. Bextop MarmutHOM uHAaykuuu. [Ipunuun cynepno3unuu
MAarHATHBIX MoJjed. JIMHMM MarHuTHOM WHAYKUWMH. KapThHa JWHHAM MAarHUTHOW
WHIYKIWHU M0JI1 HOCTOSTHHBIX MATHUTOB.

MarauTHoe TIOJ€ TPOBOAHHUKA C TOKOM. KapTuHa JHMHUH WHIYKIUU
MAarHUTHOTO TMOJISI JJIMHHOTO MPSAMOTO MPOBOAHUKA M 3aMKHYTOTO KOJIBLEBOTO
MPOBOJHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HaIpaBJIeHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabota cuiel JlopeHnia.

SlBneHne JIIEKTPOMAarHUTHOM HMHAYKOUU. [loTOK BeEkTOpa MarHUTHOU
WHJYKIUU. OJIEKTPOABMIKYIAST CHJIA HWHIAYKIMUA. 3aKOH D3JICKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe Tmose. IJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
MPOBOJAHUKE, JBHKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIMU. OJIEKTPOABIXKYIAS  CHJA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHbBIE
MAarHMThl, JJIEKTPOMArHUTBI, D3JIEKTPOJABUrATENIb, YCKOPUTEIN SIJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS 1I€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISL.

B3aumoperictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb SJIEKTPOJABIKYIIEH CUJIbI UHAYKIUUA OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHnEe caMOMHIYKIMH.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO MOJIsl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS OCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.



UccnenoBanuie siBIEHUS 3JIEKTPOMATHUTHON UHAYKIUU.
Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHbLE KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJIHBIE  MEXaHMYECKHE  KOJeOaHHUS.
I'apmonnyeckue konebGanus. Ilepuon, wacrora, ammuntyaa U (asza kojieOaHUM.
IIpyxuHHBIM MasATHUK. MareMaTH4eCKUM MasTHUK. YPaBHECHHUE TapMOHHUYECKUX
koneOanuii. [IpeBpaiiieHrie YHEPrun Mpyu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJeOAaHUS B
UeaTbHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHUYEeCKUMU W
ANEKTPOMAarHUTHeIMU  KoJjebanusimu. @Dopmyna Tomcona. 3akoH coxpaHEeHUS
SHEPrUU B UJEATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxarouux koseOaHusX. BbIHYX/IeHHbIE MEXaHUYECKHUe
kosneOanus. Pezonanc. BeiHyX/1€HHbBIE 2IIEKTPOMAarHUTHBIE KOJIEOaHUsI.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIUTYJHOE U JIEWCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIPSHKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepenada U NOTPEOIICHUE BIEKTPUUECKON
HHEPruu. DKOJOTUYECKUE PUCKHU MPHU MPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEHEBHOM KU3HH.

TexHuueckne yCTpOHCTBAa M MPAKTHUYECKOE IMPUMEHEHUE: SJIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOT0 TOKA, TUHUHU dJIEKTponepeaay.

Ilemoncmpayuu

HccnenoBanne mnapaMeTpoB KoyeOaTeabHOM CUCTEMBI (MPY>KUHHBINA WM
MaTeMaTUYECKUN MasITHUK).

HabGmonenne 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBOMCTB BBIHYKIEHHBIX KOJICOaHUT.

Ha6monenue peonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOaHMSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) s
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Mogenb TMHUY 3JIEKTPONEepeIauu.

Yuenuueckuii skcnepumenm, rabopamophule pabomoi

NccnenoBanne 3aBUCMMOCTH NEPUOJA MaJbIX KOJ€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH W MaccChl Tpy3a.

UccnenoBanne mnepeMEeHHOr0 TOKa B LEMM W3  TOCIEI0BATEIbHO
COCIMHEHHBIX KOHACHCATOPA, KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60IHbL



Mexannyeckue BOJIHBI, yClOBUs pacnpocTpaHeHnus. Ilepuona. CxopocThb
pacnpocTpaHeHus W JiuHa BOJHBL [lomepedHble W NPOJONBHBIE BOJIHBI.
WuTtepdpepenius u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3JYYEHHS SJICKTPOMATHUTHBIX BOJIH.
B3aumnas opuenrtauus Bekropos E, B, V B anexkrpomaruutHoii Bonne. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MpETOMIICHUE, MoJsapu3aius, Audpakius,
unrepdepennus. CKOpoCTh JEKTPOMArHUTHBIX BOJIH.

[IIxkana »1MEKTPOMArHUTHBIX BOJH. [IpuMeHeHHEe 3JIEeKTPOMAarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBSI3U U TeNEBUACHUS. Paanonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEeIbI.

TexHuueckue yCTPOHUCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTpPa3ByKOBasi JIMAarHOCTUKAa B TEXHUKE W MEAMIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Llemoncmpayuu

O6pazoBaHue U pacpOCTPaHEHHE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebumomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus ¥ PEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeninu u Audpakiny MeXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHuH.

UccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
IpeJIOMJICHHE, TTOJISIpU3aIus, 1udpakius, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToyeuHbI HICTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHUsI cBeTa. [locTpoeHne n3o0pa)keHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTENb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAYKEHHUSI.

Hucnepcust ceta. ClnoxKHBIN cocTaB Oemnoro cBera. L[Ber.

Cobuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
paccTosiHUE M ONTUYECKash cuiia TOHKOM JMH3bL. [locTpoenue wn3o0pakeHuil B
coOuparonmx U paccemBaronux jauH3zax. Gopmyna TOHKOW JTHH3BL. YBETUYCHHE,
TaBaeMoO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.



BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIeHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEp(PEpPEHIIUOHHOU
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakus cBera. JudpakuronHas pemeérka. YcaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  MaJEHUU MOHOXPOMATHYECKOrOo CBeTa Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckne yCTpOWCTBA U NPAKTUYECKOE TMPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAS
onTHKa, TudpakmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpssMonuHEeliHOE paclpoCTpaHEHUE, OTPAXKECHHE U MPEIOMJICHHUE CBETa.
OnTruueckue mpudopHI.

[TomHOE BHYTpEeHHEE OTpakeHHe. Moiesib CBETOBOIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenn MUKpPOCKOTIa, TeJIeCKOoTa.

HaGmonenne natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yenue cnexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazaress NpeJoMIeHUs CTEKIa.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI cieMAJILHON TEOPUH OTHOCUTEJIbHOCTH
['paHubl  NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKH. [Toctynater
CIICLIUAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEIIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpAILCHHE
JUTVHBI.
DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.
CBsi3b Macchl C SHEpruel U UMITYJILCOM PENSITUBUCTCKOW YaCTHUIIBI. DHEPrus
MTOKOSI.
Pazgen 7. KanToBas pusuka
Tema 1. dnemenmuvt K6AHM OGO ONMUKU
®otonbl. Popmyna [lnanka cBsi3u s3HEprun (POTOHA C €ro YaCTOTON. DHEpPrus
U UMITYJIbC (DOTOHA.



OTtkpeiTue u uccienaoBanue Gorodddexra. Onbitel A. I'. CroneToBa. 3aKOHbI

dorordpdexra. YpaBHenue OitHmTerHa ana dotospdexra. «KpacHas rpaHuna»
dboTorddexra.

Hasnenue ceeta. OnwiTel I1. H. JleGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpOWCTBA MU MPAKTUUYECKOE MPUMEHEHHE: (DOTORIEMEHT,
doTongaTuuk, colHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeHIHEro GoTo3ddekra.

Creroauos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHHIO o -4acTHI.
[Inanerapnas moxaenb artoma. Iloctymarsl bopa. M3nydeHue U MOTJIOLIECHHE
(OTOHOB TpHU TEpexoje aToMa C OJIHOTO YPOBHsS DHEPrUu Ha Jpyrou. Busl
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBbie cBoicTBa yactull. Bonubl ne bpoiist. KopnyckysipHO-BOIHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHE.

TexHudeckne yCTpOCTBA M MPAKTHYECKOE IPUMEHEHHE: CHEKTpPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBI KOMIBIOTED.

Jlemoncmpayuu

Mognens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenne nuHEMYaThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Hab6monenne mMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWI0  cocTaBa
paanoakTuBHOTO u3NMydeHus. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHUS.
BinsiHue painoakTUBHOCTH Ha KUBBIE OPraHU3MBI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. HyknoHHas monens sanapa ['eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sigpa. M30Tormsl.

Anbda-pacman. DIEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacman. [amma-
M3JIy4YeHHUE. 3aKOH PaIMOAKTUBHOTO pacraa.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHblie cuibl. [Jedext maccsl spa.



SnepHble peakuuu. Jlenenue U CUHTE3 sAI€p.

Anepnsiii peaktop. Tepmosnepubiii cunte3. [IpoOGiembl U TEPCHEKTUBBI
AIEPHON SHEPreTUKHA. DKOJIOTHYECKUE ACIIEKTHI SIAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUN AI€MEHTAPHBIX YaCTHI.

dyHaaMeHTadbHble B3auMoAeicTBusA. EAMHCTBO (hr3nueckoil KapTUHBI MUpa.

TexHuyeckue yCTpoMCTBa U IMPAKTUYECKOE NPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TuynK MOHU3HUPYIOIHUX YACTHLI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3zznen 8. DineMeHTHI ACTPOHOMUM U acCTPOGU3MKH

Oranbl pa3BUTHs acTpoHOMUH. [IpuKIIanHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHEThI, UX BUIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. Conneuynass akTtuBHOCTh. McTtounuk sHeprum ConHua W 3BE3L.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajbHBIA KIacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3B€311. COBpEMEHHBIE MPEACTABIECHUS O MPOUCXOXKACHUU U 3BOIMoUMH CoJIHLA U
3BE31. DTanbl )KU3HU 3BE3I.

Muineunbiii I[lyts — Hama I'amaktuka. [lonmoxkenue u aBwkenue CoJiHIIA B
lNamaktuke. Tunbl ramaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B sSiApax
rajgaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06ia. Paz0eranue rajgakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnsie npobiaemMbl aCTPOHOMHUHU.

Vuenuueckue nabarooenus

Habmronenus: HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHHEM KOMITBIOTEPHBIX
NPUIIOKEHUH I OTPEIeNICHUsI TIOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE c03Be3A1s1 CEeBEPHOIO MOyIIapys U SIpKUE 3BE3/IbI.

Hab6mronenns B Teneckomn Jlynsl, mianet, Muegunoro [Tyrtu.

O0o01maomee MOBTOPEHUE

Ponb ¢u3uku u acTpOHOMHUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U 3THUYECKOU chepax AesTEeIbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU



Y aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU KapTUHE MHpPA, POJib PUINYECKON TEOPHUH
B (OpPMHpPOBAaHMU TPEACTABICHUNA O (U3UUYECKOM KapTUHE MHUpa, MECTO
(u3nueckoil KapTUHBI MHpa B OOLIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBIECHUMN O IPUPOJIE.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 kilacce ocyuiecTBisieTcs €
y4ETOM COJEPKATEIBbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu MaTEMAaTHKW,
OMOJOTUHU, XUMHUH, Teorpadu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAY4YHOI'O
NO3HAHUs: SIBJICHUE, HAay4dHbId (akT, rumoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: peMIEHUE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKHE
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKUMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIMM, TpHU3HAKA MOJ00MSI TPEYroJbHUKOB,
OTIpeJIeNIeHHE TUIOMIAIU TIOCKUX (PUryp u oobéma ted.

buonocus: »nekTpuyeckue SBICHUS B JKUBOW MpHUpOAE, KoyieOaTeabHbIE
JIBUKEHHS B JKUBOUW NPUPOJIE, ONTUYECKHUE SBJICHUS B )KMBOW NPUPOJE, IEUCTBUE
paguanyy Ha )XUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJINYECKAs! CTPYKTYpa TBEPABIX
TEJI, MEXaHM3Mbl O0pa30BaHUS KPUCTANIMYECKONW pPEIIETKH, CIEKTPaJIbHBIHI
aHasms.

l'eoepagus: MarHuTHbIE TONIOCAa 3€MJIM, 3aJ€KM MAarHUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, MPEACKA3aHUE 3eMIIETPSACEHUI.

Texnonoz2us: JTVMHAW DIIEKTPOIIEpENad, TIEHEpaTop IEPEMEHHOIO TOKa,
JJIEKTPOABUTATENlb, MHAYKIMOHHAS II€Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30D,
anteHHa, teinedoH, CBU-meub, NMPOCKIIMOHHBIM armapar, BOJOKOHHAs OITHKA,
coJHeYHas 6arapes.

INJMIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMEUBI 11O
®U3NUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA
OcBoenne yueOHOro mnpenmera «du3uka» Ha ypOBHE CPEIHETO OOIIEro

obOpa3oBanus (0a30BBI YPOBEHB) JOHKHO OOECIICUNUTh JOCTHKCHHUE CICTYIOITUX
JIMYHOCTHBIX, METANIPEIMETHBIX M IPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIEC pe3yJIbTaThl OCBOCHUS yueOHOTO TnpenmeTa «Dusnka» JOIKHBI
OTpakaThb TOTOBHOCTh M CIHOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
copMUPOBAaHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHMEHTAllMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHHUW, COOTBETCTBYIOIINX



TPaAUIIMOHHBIM ILIEHHOCTSIM POCCUUCKOTO OOIleCcTBa, pacHIMpeHUe >KU3HEHHOTO
ONbITAa M OMbBITA JIEITEIBHOCTH B MPOLIECCE PEalr3allui OCHOBHBIX HAIPaBICHUUN
BOCIUTATEIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

OPUHATHAE  TPAJUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTHYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JESITEIbHOCTh B MHTEpPECAX TI'Pa)KIaHCKOTO
oO011iecTBa, y4acTBOBaTh B CaMOYIIPaBIEHUH B 00pa30BaTeIbHON OpraHu3alluy;

YMEHHE B3aUMOJIEHCTBOBATH C COLMAIbHBIMUA MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHUEM,;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€SATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOILIEHUE K TOCYJAPCTBEHHBIM CHUMBOJAM, JOCTHXEHUIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OILIEHMBATh CUTYaI[MI0O M MPUHUMATh OCO3HAHHBIE pEIICHUS,
OpUEHTHPYSCh HA MOPAJIIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTU YUEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
npucymiero Gu3n4ecKoi HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpEC K pasNu4yHbIM cepaM MpoPecCHOHATBHON AESITEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOW U TEXHUKOHN, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymei mpodeccun u peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCThH M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B O0JIACTH
bu3UKN HA TPOTSHKECHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKOH KYJIBTYPBI, OCO3HAHHE TIIOOAIBHOTO
XapakKTepa HKOJOTUUECKUX Mpo0IeM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUN B OKPY’KAIOIIEH CPEJIC HA OCHOBE
3HAHUS LEJIEd YCTOWYNBOTO PAa3BUTHS YEJIOBEUECTBA;



pacuIiupeHue OombITa JAEATEIbHOCTH JKOJIOTUYECKOW HAIMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3HUECKON HAYKH,

OCO3HAHME WEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTh B IpoOIIEcCe
u3yueHuss (U3UKH ~ OCYHIECTBJISITh  MPOCKTHYHO M HUCCIEIOBATEIBCKYIO
NEeATeNIbHOCTh UHIUBUAYAJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDBI

Io3HaBaTe/bHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiicCTBUS
ba3oBble JJornyeckue NecTBUA:

CaMOCTOSATECILHO  (OpMYyJIMpOBaTH M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

ONpeNeNsATh IETU JCSITCIbHOCTH, 3a7aBaTh IapaMeTPbl M KPUTECPUU HX
JOCTHIKEHUS;

BBISBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B  pacCMaTPHBACMBIX
(u3HUECKHUX SABICHUAX;

pa3pabaThiBaTh IUIAH PEIICHUS TPOOJIEeMBbl C y4€TOM aHajau3a MMEIOUTUXCS
MaTEpHUAIIbHBIX U HEMAaTEePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OLIEHUBATh PUCKH TOCIEICTBUI €SI TEIbHOCTH;

KOOPJIMHUPOBATh M  BBIMNOJMHATH pabOTy B  YCIOBHUSX pEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BHUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBaTe/ibCKue AeCTBUSA !

BJIQ/ICTh HAYYHOH TEPMUHOJIOTHEH, KIIOUEBHIMU TOHSTHSIMH U METOJIAMH
buznuecKor HAyKu;

BJIQ/ICTh HaBBIKAMHU YUEOHO-UCCIEAOBATEIIBCKOW U MMPOCKTHOU NEATETLHOCTH
B o0ylactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pElIeHHs 3a1ad (U3MYECKOTO COJIEpPKaHMs, MPUMEHEHUIO Pa3TUIHBIX
METO/IOB ITO3HAHMS,

BJIQJICTh BHUJAMU JCSATEIBHOCTA TIO TIOJYYCHHIO HOBOTO 3HAHHS, €T0
WHTEPIpPETAlY, TMPEeoOpPa3OBaHUI0 ¥ TPUMEHEHUIO B Pa3UYHBIX YYEOHBIX
CUTYalusX, B TOM YHCJIE TIPU CO3/IaHNN YI€OHBIX MMPOCKTOB B 00JaCTH (DU3HKHY;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIC CBSI3M W aKTyallM3MpOBaTh 3a/ady,
BBIBUTATh THUNOTE3y €€ pelieHus, HaXOJWTh apTyMEHTHI ISl JT0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUI, 3a/1aBaTh MAPAMETPhl U KPUTESPUH PCIICHUS;



aHAJTU3UPOBAaTh TMOJYYEHHBIE B XOJAE pEUIeHUS 3aJlaud Pe3yJIbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, MPOrHO3UPOBATh M3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEIbHOU
NESATeNIbHOCTH, B TOM YHUCJIE IPU U3YYECHUU (PUBUKY;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIIbIT;

yMETh TIEPEHOCUTh 3HAHUSA MO0 (¢U3UKE B MPAKTUUECKYI0 00JIacTh
KU3BHEICATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIE U/, MIPeJjIaraTh OPUTHHAIBHBIE TTOJIXOAbI U PEIICHNUS,

CTaBUTH MPOOIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.
Pab6ora ¢ undgopmanmeii:

BJIAJICTh HABBIKAMU TOJNyuyeHUs] UHGOpMAIUU (PU3UUECKOTO COACpKaHUs U3
UCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSTEJIBHO OCYIIECTBISATh TIOWCK, aHAJIN3,
CHUCTEMATH3allUI0 M WHTEPIpETalnio WHOOPMAlUK Pa3IUYHbIX BHUJIOB U (HOpM
pe/ICTaBICHUS;

OIICHUBAThH JIOCTOBEPHOCTh UH(OPMAITUH;

UCIIONIB30BaTh  CPEACTBA  WH(OPMAIIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3alMOHHBIX
3aady ¢ coOdrofeHueM TpeOOBaHUN JPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcOCOEpekeHHs, TPABOBBIX U  ATUYECKUX  HOPM, HOPM
uH(OpPMaIIMOHHON 0€30TaCHOCTH;

co3laBaTh TEKCThl (PU3MYECKOrO COJAEpk aHUS B PA3IUYHBIX (QopMmMarax ¢
y4€TOM Ha3Ha4YeHHsI HH(GOPMAIIMH U 1IeTIEBON ayJAUTOPUH, BHIOMpPAst ONTHUMAIIbHYIO
dbopMy mpecTaBIeHUs U BU3yaTU3aIIHH.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYIIECTBJIATh OOIIEHHEe Ha Yypokax (HU3UKK H BO BHE-YPOUHOM
NEeATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOHGJIMKTHBIX CHUTyallud ¥ CMATYaTh
KOH(DITUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB;

NOHUMAaTh U HCMHOJb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHUIYyaTbHOU
paboTHI;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJIIEKTHUBA;

OpUHUMATh [€JIM  COBMECTHOM  JESTEeIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUA 10 €€ JIOCTHUXKEHHUIO: COCTABJAThH IUIAH JICHCTBHM,



pacrpenensiTh poiau C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOU paboThI;

OIICHMBAaTh KaueCTBO CBOErO BKJAJa U KaXJOT0 yYaCTHHUKA KOMaHJbl B
oOIIMii pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTMHAJILHOCTHU, MPAKTUIECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TIOBEJEHHE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JESATEIHLHOCTh B 00JACTU
bU3UKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (GOPMYIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEJTbHO COCTaBIIATh IUIAH PEIICHHS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHUS TPAKTHYECKON PabOThl ¢ YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETIOYTCHU;

JIaBaTh OIIEHKY HOBBIM CUTYAITUsIM;

pacuIupsiTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTESHUIH;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, Opath Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIIMA B 00JacTu
(bM3UKH, TOCTOSTHHO TTOBBIIIIATH CBOM 00Pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsiM, BHOCHUTh KOPPEKTUBBI B JEATEIHHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIAJ€Th HABBIKAMHU  IIO3HABATEJIIbHOM  peduiekcuu Kak  OCO3HaHUS
COBEpIIIAEMBIX JEUCTBUA M MBICIMTEIBHBIX MPOIIECCOB, HMX pE3yJbTAaTOB U
OCHOBaHUM;

UCITONIB30BaTh MPUEMBI peIIeKCUU IS ONEHKHW CUTYaIlMH, BEIOOpa BEPHOTO
pelICHUS;

yMETh OIICHMBATh PUCKM U CBOCBPEMEHHO MNPUHUMATH PEIICHUS [0 HUX
CHIDKCHUIO;

MPUHUMATh MOTHUBBI M aPTyYMEHTHI APYTUX TMPHU aHaJIU3Ee Pe3yJbTaTOB
JeSTEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAas CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHUBBI MU aPTyYMEHTHI APYTUX TMPU aHaJU3Ee Pe3yJbTaTOB
e TEIbHOCTH;

MpU3HABaTh CBOE MPABO M MIPABO APYTHX HA OIIHOKH.



B mpouecce nocTtukeHHS TUYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMBI
no ¢u3uKe I YPOBHA CpPEIHEro oOImero oOpa3oBaHUA Y OOYy4YarOIIUXCS
COBEPIICHCTBYETCS IMOLIMOHAIIBHBIH MUHTEIUICKT, MpenoararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHMUMATh CBOE AYMOIIMOHAIEHOE
COCTOSIHHE€, BUCTH HAMpPAaBICHUS Pa3BUTHSI COOCTBEHHOW 3MOITMOHAIHHOU CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYIMPOBaHUsA, BKIIOYAIOMIETO CaMOKOHTPOIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIOCOOHOCTh aJamlTUPOBATBHCA K
OMOIMOHAILHBIM U3MECHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIICH CTpeMIICHHE K JOCTI)KCHUIO LT U
yCIexXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMCHHE JCHCTBOBATh HMCXOAS M3 CBOUX
BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIOMICH CIIOCOOHOCTh MIOHUMATh YMOIIMOHAIBHOE COCTOSTHUE
JAPYTHX, YYUTBIBATH €r0 TIPH OCYIISCTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKMBAHUIO;

COIIMAJIbHBIX HaBBIKOB, BKJIIOUYAIONIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSBIIATH HHTEPEC M pa3peniaTh KOH(IUKTHL.

HPEAMETHBIE PE3YJIBTATDBI

K konmy obOyuenuss B 10 kjacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEPAX POJIb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTUHBI MHUpPA, B PAa3BUTUM COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUH, B TPAKTUUECKOUN AEATEIbHOCTH JIFOJCH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUYECKUX MOJENeH:
MaTepHalibHas TOYKA, WHEPIIMAIbHAS CUCTEMa OTCUYETa, aOCOOTHO TBEPOE TEINO,
WJICAIBHBIN Ia3, MOACIHU CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsijl MPU pelieHn: (PU3NIECKUX 3a71a4;

pacno3HaBaTh (pu3nyecKkue SABICHUS (IIPOIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
JJEKTPOJAUHAMUKNA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NIPSMOJIMHENHOE
JBUKEHHE, CBOOOJHOE TaJ€HHUE Tel, JBUKEHHE [0 OKPYKHOCTH, HWHEpUHS,
B3auMoielicTBUE Tell, NU(Gy3usi, OPOYHOBCKOE JBMKCHHUE, CTPOCHUE JKHIKOCTESH
1 TBEPABIX TeI, U3MEHEHNE 00bEMA TeJl TIPU HATPEBAHHUH (OXJIAKIECHUH), TETLIOBOE
pPaBHOBECHUE, HWCHAPEHWE, KOHJCHCALHWs, IUIABIICHUE, KPUCTAJUIM3alus, KHUIIEHUE,
BJIAJKHOCTB BO3/1yXa, MOBBIIIEHNUE JABJICHUS ra3a IPU €ro HarpeBaHUMU B 3aKPBHITOM
COCyl€, CBSI3b MEXKAY IapamMeTpaMM COCTOSHMS Tra3a B H30MpPOLEccax,
AJIEKTpHU3aLus TEJl, B3AUMOICHCTBUE 3aPS/I0B;



OMUCHIBATh MEXAHUYECKOE [BIKCHUE, UCMOIb3ysd (U3UYECKUE BEITUUYUHBI:
KOOpAWHAaTa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TE€Ja, KUHETUYECKasl PHEPTHsi, MOTCHIMaIbHas YHEPTusi, MEXaHUYeCcKasl
paboTa, MexaHWYecKass MOIIHOCTb;, NPU ONHCAHUU MPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCHOJb3yEMBIX BEJIMYMH, MX OO0O3HAYEHUS U CIUHUIBI,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIOIINE NAHHYIO (PU3UYECKYIO BEIIMUYHUHY C JAPYTUMU
BEJINYMHAMH;

OMHUCHIBATh H3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KUHETUYECKasi SHEPTUsl XaO0TUUECKOTO JBUIXKEHUSI MOJIEKYJI, CPeIHEKBaApaTUIHAs
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KOA()PUIIMEHT TOJE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENsl;, TPU ONMUCAHUM
NPaBUJIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEeMbIX BEJIWYMH, UX
0003Ha4YeHUs] W C©IUHMIIBI, HAaXOAUTh (OPMYINBI, CBS3BIBAIONIUE JAHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMU BEJIMUYUHAM;

OTHUCHIBATh U3YUYCHHBIC JICKTPUUECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
SBJICHUS (TIPOIIECCHI), UCTIONB3YSl (PU3UUYECKUE BEIUYHMHBI: dJIEKTPUUCCKUN 3aps,
AIIEKTPUYECKOE TMOJIe, HAMPSIKEHHOCTH TOJIs, TOTEHIIMAN, PA3HOCTh MOTCHIINAJIOB;
IpyU ONMUCAHUM TIPABUIBHO TPAKTOBaTh (U3MYECKUM CMBICT HCIOJIb3YEMbIX
BEJIMYUH, WX OOO3HAYEHUS W CJAUHUIILI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINEC
JTAHHYIO0 (PU3MUECKYIO BEIMUYUHY C IPYTUMH BETUYHMHAMHU;

aHAJTM3UPOBATh (PU3HMUYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Pu3nuecKue
3aKOHBI W TIPUHIIMIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXpaHEHMSI MEXaHMYECKOM SHEPIruM, 3aKOH COXPAaHEHUS WMITYJbCa,
OPUHLMI CYNEPHO3ULIMU CHJI, TPUHIIMIT PABHOIMPABUS HWHEPIUAIBHBIX CHCTEM
OTCYETa, MOJICKYJISIPHO-KMHETUUECKYIO TEOPHI0 CTPOCHHUS BEILIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEJIHEN KMHETUYECKOW PHEPTUH TEIJIOBOTO JABMXKEHHUS MOJIEKYJ C
a0COIOTHOM TeMIiepaTypoi, MEepPBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
IJIEKTPUYECKOTO 3apsna, 3akoH KynoHa, npu 5STOM pa3iauyaTh CJIOBECHYIO
GbopMyITHPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPA)KCHHE M YCIOBUS (TPaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPHUHIUIBI JACHCTBHS MAaIllMH, MNpUOOPOB U
TeXHUYECKUX YCTPOMCTB; pa3nyaTh YCJIOBHUS UX OE30MACHOTO HMCIIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHHH U
MPOIIECCOB C HCIOJIb30BAaHUEM TPAMBIX M KOCBEHHBIX HM3MEPEHUM, MPU STOM
dbopmynupoBaTh mpobiaeMy/3ajgady W THIOTE3y Yy4eOHOTrO OSKCIEePHMEHTA,
cobupaTh YCTaHOBKY W3 MPEMIOKEHHOTO OO0OpYyI0BaHUS, IPOBOJAUTH OMNBIT U
bopMyITUpPOBaTh BHIBOIHI;



OCYIIECTBIISITh NPSIMbIE U KOCBEHHbBIC U3MEPEHUSI (PUBHUUECKUX BEIUYUH, MPU
TOM BBIOMPATH ONTHUMAJBHBII CIOCOO HM3MEPEHUS M MCHOJIb30BATh HM3BECTHBIE
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJEN0BAaTh  3aBUCHUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMH  C
WCMOJIb30BAHUEM MPSIMBIX W3MEPEHHM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKkcupoBaTh PE3YJNbTATHl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKHX BEJIUYUH B
BU/JI€ TAOJIMI U TPaUKOB, A€JaTh BEIBOJABI IO pE3yJibTaTaM HCCIIEIOBAHUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEIOBAaHUN B
paMKax ydeOHOro »HKCIEPUMEHTa, Yy4eOHO-MCCIEOBATENbCKON U MPOEKTHOU
JESTENbHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U 1a0OpaTOpHOro
000py10BaHMUS;

pemiatb pacyéTHbIE 3a7auyd C SIBHO 33JaHHOM (U3MUYECKOW MOJEINbIO,
UCTIOJIb3Ys (PM3MUECKHE 3aKOHbBI U MPUHLMUIIBI, HA OCHOBE aHaJM3a yCJIOBUA 3aJa4H
BLIOMpPATh (U3UYECKYIO MOJICINIb, BBIICIATh (U3UYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOoOXOUMBbIE ISl €€ pelleHusi, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HaYeHUS (PU3NYECKON BETUUNHBL;

pemaTh KaYeCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUUBYIO
LEMOYKY pacCyXIEHUW C OMOpOl Ha HM3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue siBICHMUS;

UCIIONIb30BaTh ~ MPU  PEIIeHWHM  y4yeOHBIX  3a7a4y  COBpPEMEHHbBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U Tpe/iCcTaBleHus] y4eOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, OTYyYeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJTYyYaeMyI0 HH(POPMAIIHIO;

MPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE IMPOIECCOB OKPYXKAIOUIEITO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCETHEBHOMN >KU3HU
i obecrieyeHust 0€30MacHOCTU MPU OOpallleHuu ¢ TpubopaMu U TEXHUYECKUMHU
YCTPOMCTBAMHU, JUIsI COXPAHEHUS 3/I0POBbS U COOJIIOJIEHUS HOPM SKOJIOIMYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

paboTaTh B TpyHIie C BBHIMOJHEHUEM pPa3IUYHBIX COLHUAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIBL, PAIMOHAIBHO pPACHpENeisaTh OOS3aHHOCTH W
IJIAHUPOBATh JEATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMsSIX, aICKBAaTHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.

K xoniy oOyuenuss B 11 kJiacce mpeIMeTHbIE pE3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHUKH U



TEXHOJIOTUHM, B TNPAKTUYECKON NEATEIBHOCTH JIIOACH, LEJIOCTHOCTh U E€IUHCTBO
(u3nUecKOi KapTUHBI MUPA;

YUUTHIBATh TpPaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJICTEeH:
TOYEYHBIN JIEKTPUYECKUN 3apsij, JIyd CBETA, TOUYCYHBIA UCTOYHUK CBETA, SICPHAs
MOJIEe]Ib aTOMa, HYKJIOHHAs MOJeJIb aTOMHOTO sipa MpU pelieHUuU (U3UIECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKH: JIEKTpUUECKAs MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUUYECKOE, MArHUTHOE JEHCTBUS TOKA, B3aUMOACHCTBHUE
MAarHMTOB, JJICKTPOMAarHUTHasE WHIAYKIUS, JCWCTBUE MATrHUTHOIO IO Ha
IMPOBOJIHUK C TOKOM U JBIDKYIIMHCSA 3apsjl, DJIEKTPOMAarHUTHBIC KOJeOaHUs U
BOJIHBI, MPSAMOJIMHEMHOE PpPACHpPOCTPAHEHUE CBETA, OTPAKECHUE, MPEIOMIICHUE,
untepbepeHuus, audpakuus ¢ MOJSpU3AIUs  CBETa, JUCIEPCUS] CBETA,
doToanekrpuueckuii 3pdekt (hororddekT), CBeTOBOE /aBlIeHUE, BOZHUKHOBECHHE
JIMHEMYaTOro CIEKTpa aroMa BOJOPOJa, €CTECTBEHHass U HMCKYCCTBEHHas
PaMOAKTUBHOCTb;

OTHUCHIBATh W3YYCHHBIE CBOWCTBA BeIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBHIE,
ONTHYECKUE,  DJICKTPUUYECKYIHO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) W
AJIIEKTPOMArHUTHBIE SIBIIEHUSI (TIPOIIECCHI), UCHOJIb3YSd (DU3UUYECKUE BEIUYUHBI:
JJIEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOIBIKYIAs cuiia, pabdoTa ToKa,
UHIAYKLOWAST MarHATHOro moissi, cuia Awmrmepa, cwia JlopeHna, MHIYKTUBHOCTH
KATYIIKW, DHEPrus DJIEKTPUYECKOTO M MArHUTHOTO IIOJIEM, IEPUOJ U 4YacToTa
KoseOaHuii B KoJeOaTEJbHOM KOHTYpE, 3apsii M Cuja TOKa B IMpoIllecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYCHOE pAaCCTOSHHE W
ONTHUYECKAs] CHUJia JIMH3BI, MPU OMHCAHWM TPABUIBHO TPAKTOBATH (PU3MUECKUIN
CMBICIT HCIOJNB3YEMBIX BEIUYMH, HMX OOO3HAUYCHHMs] M CAMHUIIBI, YKa3bIBaTh
(dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMU
BEJIMYMHAMMU;

ONMCHIBATH H3YYECHHBIC KBAHTOBBIC SBICHUS W MPOLECCHI, HCHOJIb3Ys
¢dusznueckre BENMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
94acTOTa CBETa, PHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/I MOTypacnaaa, YHEPTUs CBSI3H
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DUIUUECKUN CMBICIH
WCIIOJIb3YeMbIX BEIIMYMH, WX OOO3HAYEHWS W €JIWHUIBI, yKa3blBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (U3MUYECKYI0 BEIWYMHY C JPYTHMH BEJIWYUHAMH,
BBIYUCIISITh 3HaUeHUE (PU3NYECKOU BEJIMUHHBI,

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCHl M SBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI M MIPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCIIEIOBATEIBHOIO U MAPAJLICIIBHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JleHna, 3aKOH BIEKTPOMAarHUTHOU



WHIYKIWH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE ODUHIUTEWHa ans Pororddekra,
3aKOH COXPAaHECHHUSI SHEPruH, 3aKOH COXPAHEHUs HMMIYJIbCa, 3aKOH COXPaHEHMsS
ANEKTPUUECKOr0 3apsj]ia, 3aKOH COXPAaHEHUs MaccOBOr0 YHCIa, MOCTyNaThl bopa,
3aKOH PaJIMOAaKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaKEHUE U YyCIOBUs (TpaHUIlbl, OO0JIACTH)
MIPUMEHUMOCTH;

OTIPENICNIATh HAMPaBICHUE BEKTOpPa MHAYKIIMA MAarHUTHOTO MOJIsl IPOBOIH KA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OINKCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBITIOJIHSITh DKCIIEPUMEHTBI TIO HCCIEIOBAHUIO (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPECHHM: TpPH ITOM
dbopmynupoBath mpoOJeMy/3agady U TUNOTE3y Yy4eOHOTro OIKCIEpUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OO0OpYAOBaHUS, MPOBOJIUTH OIBIT H
dbopMyITHpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEITUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HUCIIOJb30BaTh WU3BECTHHIC
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX HU3MEPEHHM: TpPU HSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH
pPE3yNIbTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUECKUX BEIMYMH B BHJIE TaOJIUI] U
rpaduKoB, AeNaTh BEIBOABI MO pe3yabTaTaM UCCIIEI0BAHMUS;

coOmroaTh npaBuiia 0€30MacHOTO TPy/Aa MpH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON M TPOEKTHOU
JESTEIHHOCTU C WCIOIB30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpPHOTrO
000py10BaHMS;

pemiath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJIEINbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BBIOWpATh (DU3UYECKYIO MOJEINb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HeoOXonuMble NIt €€ pelleHus, POBOAUTh PacyE€Thl M OIEHWBATH PEATbHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HMUECKON BEITUYUHBI,

peuaTh KaYeCTBEHHbBIE 3a/1a4i: BRICTPAUBAThH JIOTUYECKH HEMIPOTUBOPEUUBYIO
LETIOYKY PACCYKJICHUM C OMOpOM Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uIecKue SIBICHUS;

UCIIOJIb30BaTh ~ NPU  PEIIEHMH  y4yeOHbIX  3ajlad  COBPEMEHHbIC
WH()OPMAITMOHHBIE TEXHOJOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
U MpeJCTaBlICHUs] y4eOHON U HAYYHO-TIOMYJISIpHOW MHGOPMAIMU, TOTYYEHHOU U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTHUYECKH aHAIM3UPOBAThH MOIYyYaeMyl0 HH(OPMAIIHIO;



OOBSICHATH TPHUHLMIBI JCHCTBHS MAaIlMH, OPUOOPOB U TEXHHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX OE30MaCHOTO HCIOIb30BAHHS B MOBCEIHEBHOMN
KHU3HU;

MPUBOAUTH MPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCTIOJh30BaTh TECOPETHUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KH3HU
Uit o0ecriedeHus: 6€30MacCHOCTH MpU OOpaIeHUH ¢ TPUOOpPaMH M TEXHUUYECKUMHU
yCTpOICTBaMu, AJIi COXPAHEHMS 3/10pPOBBSl U COONIOJIEHHUSI HOPM 3KOJIOTHYECKOTO
MIOBEJICHHUS B OKpY>KalOIIel cpeie;

paboTath B TpymOIe C BBHIMOJIHEHHEM pPAa3IMYHBIX COIUAIBHBIX pPOJeH,
IUIAHUPOBaTh PAa0OTy TPYMIbBI, PalMOHATBHO pacHpeAeisiaTh OOS3aHHOCTH W
TUIAHUPOBAThH JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHUBATH
BKJIQ/T K&KJIOTO U3 YYaCTHUKOB TPYIITBI B PEIICHUE pacCMaTpUBaeMOi poOIe MBI,



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny 24
Paznea 4. DJJIEKTPOJANHAMUKA
bubmmoreka [{OK
4.1 1 1
DUEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3
11 KIIACC
Koan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM uu¢poBbIe
Ne i/mm P Konrpoabnsie | IlpakTuueckue (mipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pazgen 1. JIEKTPOJANHAMUKA
11 MaruauTHO€ 1oJie. DJIEeKTPOMAarHUTHAas 11 1 3 bubnuoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
91 MexaHuvecKkue 1 3J1eKTpPOMarHuTHbIE 9 1 bubnunoreka [JOK
' KoJie0aHust https://m.edso0.ru/7f41c97¢
MexaHu4ecKue 1 3JIeKTPOMarHuTHbIE bubnuoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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2.3

Onruka

10

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJIBbHOCTH

31 OCHOBBI crieITUATBHON TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
4.1 OneMEeHTHI KBAaHTOBOM ONTHKH 6 bubmorera [JOK
https://m.edso0.ru/7f41c97c
bu6moreka [IOK
4.2 4
CTpoeriie aoMa https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
43 ATOMHOE 51pO ° https://m.edso0.ru/7f41c97¢
Hroro mo pazgeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUHU U ACTPO®PU3UKHU
bu6mmoreka [JOK
5.1 DJIEMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 7 1 httos://m.edsoo.ru/7fA1c97c
Hroro no pazneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
bubnuoreka [JOK
6.1 0600 4
Ofobuwaiowiee noBTopenHe https://m.edso0.ru/7f41c97c
Utoro mo pazneny 4
PeszepBHOe Bpems 3



https://m.edsoo.ru/7f41c97c
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OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 7
IIOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
nudpoBbie
Ne i/ Tema ypoxka KonrtpoJbHbie IIpakTH4eckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 ®dusuka — Hayka o npupoje. Hayunbie MeToabI 1 bubmuorexa [JOK
MTO3HAHMS OKPYKAKOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Poinb 1 MmecTo (u3uKHu B (GOPMHUPOBAHUU
2 COBPEMCHHOM Ea HOMU K(z I;I/IHS MHpa, B 1 bubmorexa [OK
p N i p up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATETLHOCTH JIFOIeH
Mexanndeckoe ABmwkeHre. OTHOCHTEIILHOCTD
3 MEXaHHYEeCKOro ABMKeHHS. [lepeMerneHue 1 bubmorera [JOK
A - epeMett ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE MPSIMOIIMHEHHOE IBIKCHUE 1 bubmorera [JOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOJIMHEHHOE JBHIKCHUE 1 bubmorera [JOK
YCROP P s https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majienre. Y CKopeHue cBOOOIHOTO 1 bu6mmoreka [JOK
najgcHus https://m.edsoo.ru/ff0c39cc
7 KpuBosmHuelinoe nBuxenue. J[Brxenue 1 bu6mmoreka [JOK
MaTepuaIbHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
3 [TpuHumn oTHOCHUTENBHOCTH [ anumes. 1 bubnuoreka [IOK
HNuepuunaneHbie cucTeMmsl oTcyera. [lepBoii https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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3akoH HproroHa

Macca tena. Cuia. [IpuHuun cynepno3unuu

bubmmoreka [{OK

9 cwit. Bropou 3akon HerotoHa jyis
P . 8 https://m.edsoo.ru/ffOc3be8
MaTepHATHLHOW TOYKH
10 Tperun 3akoH HproTOHA 1J19 MaTepUaIbHbBIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aK0oH BCEMHUPHOTO TAroTeHHs. Cuia TSHKECTH. bubnuorexa [JOK
[IepBas kocMu4eckas CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [IOK
12 Cuna octH. 3akoH ['yka. Bec Temna
yHpyr y https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagdumment tpenns. Cuna
13 com OTiBneHHsI 1} (11)/1(1) BI/I)KGHI/II/II) Tena B bubamorexa [JOK
p P https://m.edsoo.ru/ff0c3f76
YKUJIKOCTH WM Ta3e
[TocTynarensHoe U BpalaTeabHOE ABUKEHNE
14 a0COJIIOTHO TBEPJIOTO Tes1a. MOMEHT CHIIBI. bubnuoreka [IOK
[neyo cumel. YciioBusi paBHOBECHS TBEPIAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmiynsc MaTepuanbHOM TOUKH, CUCTEMBI
15 MaTepHuanbHbIX ToYeK. mmynbe cuibl. 3akoH bubmmorexa [TOK
P ’ i’ ] https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITyJIbca. PeakTUBHOE IBUKEHUE
PaGota u mourHOCTh cuibl. Kunetnueckas
o bubnuoreka [JOK
16 SHEPTHsl MaTepHaIbHOW Touku. Teopema 00
o https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOI SHEPTUU
[ToTenmmanpsHas sueprus. [lorenunanpHas
17 SHEPrus ynpyro aeopMUpPOBAaHHOW TPYKHUHBI. bubnunoreka [JOK
[ToTennmanpHas sHEprus Teaa BOIU3u https://m.edsoo.ru/ff0c461a
MMOBEPXHOCTH 3eMJIIU
18 [ToTeHnManbHbBIE U HETOTEHIIUAIBHBIE CHUJIBI. bubnunoreka [JOK



https://m.edsoo.ru/ff0c3be8
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CBs13b pabOTHI HEMOTEHITUATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOU 3HEPTUU CUCTEMBbI
TeN. 3aKOH COXPaHEHMs] MEXaHUYECKOUW SHEPTUU

https://m.edsoo.ru/ff0c478c

Jlaboparopuas pabota «lccrienoBanue cBsI3u
paboThI CHITBI C H3MECHECHHEM MEXaHHUIECKON

19
SHEPTUH TeJla Ha TPUMEPE PACTSKEHUS
PE3UHOBOTO JKT'yTa»
20 KonTtponpHas padota o teme «Knnemaruka. bubnuorexa [JOK
JuHamuka. 3aKOHbI COXPAHEHHUSI B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
OcCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
. bubmuorexa [JOK
21 KHHETHYEeCKOM Teopuu. bpoyHoBCcKoe
https://m.edsoo.ru/ffOc4dc2
nsuxenue. Audpdysus
XapakTep ABUKEHUS U B3aUMOJICHCTBHS YaCTHUIL
22 BelecTBa. MoJienu CTpoeHUs Ta30B,
KUAKOCTEH U TBEPIBIX TET
23 Macca monekyn. KonuuecTBo BeliecTsa.
[Toctrostnnas ABoraapo
24 TemnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcus
o5 Wneanpusiii raz3 B MKT. OcHOBHOE ypaBHEHUE bubnmuorexka [JOK
MKT https://m.edsoo.ru/ffOc4fde
AGcomoTHas TeMIepaTypa Kak Mepa cpeHei
26 KMHETUYECKOM SHEPTruu ABMKEHUS MOJIEKYIT Bubmmorexa LIOK
p . Y https://m.edsoo.ru/ff0c511e
VYpasuenne Menzaeneena-Knaneiipona
27 3akoH JlampToHa. ['a30BEIC 3aKOHBI
JlaboparopHas pabota «MccnegoBanue
28 3aBUCHMOCTHU MEXIYy apaMeTpPaMH COCTOSHUS

Pa3peKEHHOTO ra3za»



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3ormporiecchbl B HI€aIbHOM ra3e u ux

bubmuoreka [JOK

29 rpaduuecKoe MnpecTaBIcHIe https://m.edsoo.ru/ff0c570e
BuyTpeHnHss HEeprus TepMOINHAMHYECKOU
30 CUCTEMBI U CIIOCOOBI €€ N3MCHEHUS. bubnuorexa [JOK
KonuuecTBo TemioTs u pabota. BHyTpennsis https://m.edsoo.ru/ff0c5952
SHEPTUsi OJTHOATOMHOIO UJICaTLHOTO Ta3a
bubnuoreka [JOK
31 Bryt Tentonepesian https:// m.edsocl)_.[ ru/ff0c5¢36
VY enpHast TEMI0EMKOCTh BEILIECTBA.
32 KSJ'H/ILICCTBO TEIUIOTHI TIPU Tlelimonepe;laqe. brbmmorexa [OK
AaGarHenii mporece https://m.edsoo.ru/ff0c5c36
33 [IepBblii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpoLeccam https://m.edsoo.ru/ff0c5efc
34 Heo6parumocts nportieccoB B mpupoae. Bropoit bubmuorexa [JOK
3aKOH TE€PMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevicteust u KIT/] TermoBoit MammHb Et?[?sH/I;I;T:;i?r(j/I:f 0c600a
36 Huxn Kapno u ero KITJ]
37 DKOJIOTHYECKHE TIPOOJIEMBI TEIIJIOHEPT€THKN
38 O6o06matomuii ypok «MoJtekymsipHas (pr3uKa. bubnuoreka [JOK
OCHOBBI TEPMOJIUHAMUKHU» https://m.edsoo.ru/ff0c6938
39 KontponsHas padota o teme «MounekynsapHas bubnnorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u KoHeHcanus. Mcmapenue bubnnoreka [JOK
U KUIICHUE https://m.edsoo.ru/ff0c63b6
41 AOCOFOTHAS 1 OTHOCHUTEIIbHAS BIIAYKHOCTh bubmuoreka [JOK
Bo3ayxa. HacelieHHb1i nap https://m.edsoo.ru/ff0c64d8
42 Tsepaoe teno. Kpucramnueckue u amopdHsie bubnuoreka [IOK



https://m.edsoo.ru/ff0c570e
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Tena. AHU30TPOIUS CBOMCTB KPUCTAILJIOB.
XKunkue kpucramibl. CoBpeMEHHbIE MaTEpHAIIb

https://m.edsoo.ru/ff0c65f0

[1naBnenue u Kpucrauuzanus. Y aenbHas

bu6mmorexa [{OK

43
TerutoTa tuaBieHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bub6mmoreka [{OK
44 VYpaBHeHME TEIIOBOTO OanaHca
p https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DINeKTpUIeckuu 3aps. JBa bubnuorexa [JOK
BH/IA JIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKH, TUITIEKTPUKH U
46 n(])pn OBOJHUKHU 3aK(I:H COXpaHEHUs bubmorexa HOK
yip ) P https://m.edsoo.ru/ff0c6bcc
ANIEKTPUYECKOTO 3apsia
47 B3anmopneunctsue 3apsnoB. 3akoH Kynona. bubmuorexa [JOK
To4euHBIN IIEKTPUUECKHUH 3apsif https://m.edsoo.ru/ff0c6ces
Hanpsxk€HHOCTh 3JIEKTPUYECKOTro TOJIS.
48 [IpuHIMT cyneprno3uIuy IEKTPUUECKUX Bubmmorexa [JOK
p E[ yrep H . p https://m.edsoo.ru/ff0c6df2
nosied. JInHuM HanpsHKEHHOCTH
49 PaboTa cui a1eKTpoCcTaTHIeCcKOro moJsl. bubnuoreka [IOK
IToTennman. PasHoCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 3J11;1<T f[)CTaTI/Iqu([:KOM noljm Jusnextpuueckas Bubmmorexa LIOK
P ’ P https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTb
bubmuoreka [JOK
51 OnekrpoeéMkocTb. KonaeHcaro
P A P https://m.edsoo.ru/ff0c7126
59 DIEeKTPOEMKOCTD IIJIOCKOT0 KOHJAEHCATOPA. bubnnoreka [JOK
DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "U3mepenue
IEKTPOEMKOCTH KOHJEHcaTopa"
54 [TpuHUMN NECTBUS U IPUMEHEHHE



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KOH/ICHCAaTOPOB, KOMTMPOBAIBLHOTO amrapara,
CTpYHHOTO MPHUHTEPA. DIEKTPOCTATHYECKAS
3amuTa. 3a3eMJIeHUE AIEKTPOIpruOopoB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cymectBoBanus. [loctosunbii Tok. Cuna Toka.
Hanpsoxkenne. ConpoTusienue. 3akoH Oma s
y4JacTKa Ieru

56

HOCJ’IGI[OB&TGJ'II)HOG, napaajiCJIbHOC, CMCIIAHHOC

COEJIMHEHHUE MPOBOAHUKOB. JlabopaTopHas
pabota «M3ydyeHne CMEIaHHOTO COCTMHEHNUS
PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOILITHOCTB AJIEKTPUUYECKOTO TOKA.
3akoH Jlxoyna-Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
3JIeKTpUUecKol 1enu. KopoTkoe 3aMbIKaHHE.
JlabopaTtopHnas padora «M3mepenne 3/1C
HMCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTIPOTUBIICHUS
METaJJIOB OT TeMIEePaTyphl.
CBepXmpoBOJIUMOCTD

60

DneKTpuuecKuy TOK B Bakyyme. CBOUCTBa
3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IIpUMeECHast mpoBoauMocTb. CBoncTBa p—N-
nepexoaa. [lomynpoBoiHUKOBBIE TPUOOPEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

9.]'[GKTpI/I‘IGCKI/II/Iv TOK B paCTBOpPAX U pacCiliaBax

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

JIEKTPOJIUTOB. DIEKTPOIUTUYECKAS
JUCCOIMAIUA. DIIEKTPOJIHU3

DNEeKTPUYECKUU TOK B razax.

bubmmoreka [{OK

[ [ 1
63 CaMOCTOSTEHHBIW U HECAMOCTOSITCIILHBIH htts://m.edsoo.ru/ff0c84ae
pa3psaa. Monnus. [1nasma
DIIeKTpUYECKHUE MPUOOPHI U YCTPOMCTBA U UX
64 II aKTELIeCKOC II I/II)MGHIG)HI/IC };_I I:1BI/I.]'121 TCXHUKHN 1 bubnmorexa HOK
p P P https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
. bubnuoreka [JOK
65 0606 C) 1
ODIIATOMIHH YPOT (SCKTPOIHHAMMKY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o Teme
66 «Onekrpocraruka. [locTossHHBIN 1 1 bubmuorexa [JOK
AIEKTPUYECKUN TOK. TOKH B pa3iInyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Peseprubiit ypok. KonTpoasHas paboTta o teme 1 bubnuoreka [IOK
"OnexrpoauHamMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBubIit ypok. O600maronuii ypox mo 1 bubnuoreka [JOK
teMaMm 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KJIACC
Kosan4yecTBo 4acos JIeKTPOHHBbIE HU(PPOBbIE
Ne n/m Tema ypoka B KoHTpoabHbIe IpakTuyecKue oOpa3oBaTe/ibHbIE
cero padoTsI padoThI pecypchl
1 [TocTosiHHBIE MAarHUTHI M KX B3aUMOICHCTBHUE. 1 bubnuoreka [JOK

MarnuTHO€ nosie. BeKTop MarHuTHOM

https://m.edsoo.ru/ff0c9778



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778

WHAYKIUU. JIMHUM MarHUTHOM MHITYKLIMU

MaruuTHO€ 10Jie TPOBOIHUKA C TOKOM. OTBIT

2 Opcrena. BzanMoaeiicTBre MpoBOJHUKOB C bubmorexa LHOK
https://m.edsoo.ru/ff0c98fe

TOKOM

3 JlaboparopHas padoTa «/3yueHue MarHuTHOTO bubnuorexa [JOK
I10JIS1 KATYILIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOIHUK C

4 tokoM. Cuiia Ammiepa. JlaboparopHast pabota bubnuorexa [JOK
«HMccnenoBanue IEHCTBUS OCTOSTHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBME€ MarHMTHOTO TOJISI HA BHXKYIITYHOCS

5 3apspkeHHyro yactuity. Cuma Jlopenmna. Pabora bubnmorexa [JOK

https://m.edsoo.ru/ff0c9df4

cunel JlopeHia
DnekTpoMariuTHas MHAyKus. [ToTok BekTopa

6 MarHuTHOM uHAyKuuu. J/]C nHayknuu. 3akoH
3JIEKTPOMAarHUTHOM uHayKun dapanes

7 JlaGopaTtopHnas pabota «MccinenoBanue bubnuoreka [IOK
SIBJICHUSI DJICKTPOMArHUTHOM MUHIYKLIMH https://m.edsoo.ru/ff0cal50
NHaykTuBHOCTD. SIBICHHE CAMOMHAYKIUH.

8 OJIC caMOMHAYKIIMU. DHEPIrUusi MAarHUTHOTO bubnuoreka [JOK
II0JISI KATYIIKHU C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
rnose
Texnuyeckue ycTpOHCTBA U UX MPUMEHEHUE:

9 MMOCTOSIHHBIE MAarHUTBHI, 3JICKTPOMATrHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTETU
AJIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS MeYb

10 O6o06maromuii ypok «MarHuTHoe moJe. bubnuoreka [JOK

QHCKTpOMaFHI/ITHaH HHIAYKIOUSI»

https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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11

KonTponsHas padora o teme «MarHutHoe
roJjie. DIeKTPOMArHUTHAS UH]TYKIUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OIHBIE MEXAHHYECKHE KOJICOAHU.
I"apmonmndeckue koaeOanus. YpaBHEHUE
rapMOHUYECKHX KoyieOanuii. [IpeBpamienue
SHEPrUu

bubmmoreka [{OK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHnast pabota «lccnenoBanue
3aBMCHMOCTH TIEPHOJIa MaJIBIX KOJIeOaHU
I'py3a Ha HUTU OT AJIMHBI HUTH U MACCEI I'py3a»

14

Konebarenbublit kKoHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHbIE KOJIeOaHus B UACaIbHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS MEXTY
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU
KoJIe0aHUAMU

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPruM B UeaIbHOM KOJIeOaTeIbHOM
KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHre 0 3aTyXarOMIMX KOJICOAHHUSIX.
BbBIHY)KICHHBIC MEXaHUYCCKUE KOJICOaHHMSI.
Pe3onanc. BeIHYX/IeHHBIC 2JIEKTPOMArHUTHBIC
KoJeOaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[IepemennbId TOK. CHHYCOMAANBHBIA
MepeMEHHbIW TOK. MOITHOCTh MEPEMEHHOTO
TOKA. AMIUTUTYIHOE U JCUCTBYIOLIEE
3HAYEHUE CUJIbl TOKA M HAIIPSKEHUSI

bubnuoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IpousBoacTso, nepenaya u
noTpebIeHNe IEKTPUIECKON SHEPrUn

19

yCTpOfICTBO " MPAaKTUYICCKOC MMPUMCHCHUC

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cad58
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JIEKTPUYECKOT0 3BOHKA, F€HEpaTopa
[IEPEMEHHOTI0 TOKa, JIMHUI 3J1eKTponepeaay

DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE

20 anekTposHeprun. KynbTypa ucronbp30BaHus
AJIEKTPOIHEPTUH B TOBCEAHEBHOU KU3HU
MexaHnyeckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuorexa [JOK
pacnpoCTpaHEeHUs U JIJTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHsie ¥ MPOIOIBbHBIE BOJIHBI
29 3ByK. CKOpOCTh 3BYKa. | pOMKOCTH 3BYKa. bubmuotexa [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHuTHHIE BOJIHBI, UX CBOWCTBA U bubmuorexa [JOK
ckopocTb. [IIkana 31eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMMIBI paTUOCBSI3U U TEIEBUICHHUSL.
PazButue cpencts cBa3u. Pagnonokarus
bu6mmoreka [IOK
25 KonTtponpnas padota «Kosnebanus v BOTHBD httos://m.eds0o. ru/f0CC68
[IpsimonmHeitHOE pacnpocTpaHeHHE CBETa B
26 OJHOPOJIHOM cpefie. ToueuHbI HCTOUYHUK Eubmrorexa HOK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
97 OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA. bubnuoreka [JOK
[TocTpoenne n300pakeHUH B IJIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cBera. [lonHoe BHyTpeHHEE
28 otpaxenue. [IpenenbHbIN yro moJIHOTo Bubmmorexa LIOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKECHHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n306pakeHuil B JIMH3E. bubnuoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd67a

®opmysia TOHKOM JMH3bL. Y BEIUYEHUE JTUH3BI

https://m.edsoo.ru/ffOcddle

JlaboparopHnas padota «MccnenoBanue

31 . .
CBOMCTB M300paKEHUH B JIMH3aX)
Hucnepcus cseta. CiioHbII cocTaB 0€10ro
32 ceera. LIBer. JlaboparopHas pabota
«HalOnroieHne qUCTIepCuu CBETa
33 WNuTtepdepennus creta. Judpakuus ceera. bubnuorexa [JOK
JudpakuroHHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TontepeynocTts cBeTOBBIX BOJH. [lomsipusanus bubnuorexa [JOK
CBETa https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOpPHI U YCTPOICTBA U
yCIIOBHS WX 0€30MMaCHOTO MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH KJIACCUIECKOU
36 MexaHuku. [locTynarel cnenuaibHOU TEOPUHN bubanorera LOK
https://m.edsoo.ru/ff0cf862
OTHOCHUTENILHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubnuoreka [IOK
3ame/JIeHne BPEMEHH U COKpaIlleHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 yacTulibl. CBS3b MACChl C SHEPTUEH U bubmmorexa [JOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPrusi MOKos
39 KonTponsnas padora «Ontuka. OCHOBBI bubnnoreka [JOK
CIIeIMAIbHON TEOPUH OTHOCUTEIILHOCTH» https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [1nanka. Dueprus u bubnuoreka [JOK
UMITyasCc GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccnenoBanue GotorddexTa. bubnunoreka [JOK
Omnertet A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl pororddekra. YpaBHEHHE bubnuoreka [JOK

OuHirenHa 11 porodppexra. «KpacHas

https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0ced22
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rpanuna» Gortospdexra

Hasnenue ceera. Onbith [1. H. JIeGenena.

bubmuoreka [JOK

43
XHUMHYECKOE JICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpouCcTBa U IPaAKTUYECKOE
44 npuMeHeHue: (OTOAIEMEHT, (OTOIATIHK,
coJIHeYHast OaTapesi, CBETO IO,
45 Pemenne 3amad mo teme «3JIE€MEHTBI bubmmoreka [IOK
KBAHTOBOU OIITUKI https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbiTel Peszepdopna
46 10 paccesaHuio o-dactull. [Imanerapuas bubmmorexa [TOK
p ) P https://m.edsoo.ru/ff0d091a
MOJENEb aToMa
bu6moreka [IOK
47 Tloctynartel bopa
¥ p https://m.edsoo.ru/ff0dOafa
W3znyuenune u norioiieHue (HOTOHOB IPU
48 e g;one aromMa C OJHOTO (bOBHSI 3Hepr1/m Ha bubmorexa LOK
p . M p https://m.edsoo.ru/ff0dOafa
npyroi. Buael ciekTpos
BosHoBEIE cBOMCTBA yacTHIl. BOJHEI e
49 Bpous. KopnyckyiisipHO-BOJIHOBOW AyaIn3M Eubmrorexa HOK
p - NOPIYCKYTHAP Y ' https://m.edsoo.ru/ff0d0ca8
CroHTaHHOE W BBIHYXICHHOE H3TyICHUE
OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
50 Pezepdopra o onpeneneHuo cocraBa Eubmorexa HOK
peop p https://m.edsoo.ru/ffodofd2
PaAMOAKTUBHOTO U3TYYCHUS
CporuictBa anbda-, 6era-, raMmMa-u3IydeHuUs.
51 BiusiHue panoakTUBHOCTH Ha KUBBIE
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA. V30TOMBI.
. . bubmuoreka [JOK
52 Anba-pacnian. DNeKTPOHHBIW U MO3UTPOHHBIH

6eTa-pacnaz[. raMMa-I/ISJIy‘IeHI/Ie

https://m.edsoo.ru/ff0d1162
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53

OHeprus cBA3U HyKJIOHOB B sijipe. SnepHble
peakiuu. Snepubid peaktop. [Ipodrnemsr,
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOU DHEPTETUKH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTUllbl. OTKpBITHE
Mo3UTpoHa. MeTo 1l HAOTIOICHUS U
PErucTpanyu 3J€MEHTAPHBIX YACTHII.
Kpyrasiit ctosn «@yHnameHTanbHbIe
B3auMoJieucTBUs. EnquHCcTBO prusmueckon’
KapTHUHBI MUPa»

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be€31H0T0 HeOa. Co3Be3nus, spKue
3BE€3/Ibl, INIAHETHI, UX BUAUMOE JBHUKCHHE.
CoJHegHast cucreMa

56

Counnie. ComHeuHas akTUBHOCTE. MICTOYHHUK
sHepruu CoJiHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 5l TITaBHOW HOCIEI0BATEILHOCTH.
Buyrpennee crpoenue 38€311. COBpeMEHHbIE
MPEACTABIECHUS O MPOUCXOKICHUU U
sBosrory CoJIHIA U 3BE3LT

58

Mineunbin [Iyte — nama ["anaktuka.
[Tonoxenue u nuxkenue ConaHua B

l'anaktuke. ['amaktuku. YépHbie ABIPHI B slIpax
rajaKkTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bousbioro B3psiBa. PenukToBo€E u3iydeHue.
MeraranakTuka

60

HepemeHHLIe HpO6J'IeMbI ACTPOHOMUU



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

61

KoHnTponbHas padota «9neMeHThl aCTPOHOMUU
1 aCTpO(UBHKI

62

O6o6maromuii ypok. Ponb ¢usuku un
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJOTHYECKOM, COITMAIILHON M S THYECKOM
cdepax JesaTeIbHOCTH YeIOBEKa

63

O6o06maromuit ypok. Ponb 1 Mecto pusuku u
ACTPOHOMHH B COBPEMEHHON HAyYHOU KapTUHE
Mupa

64

O6o06maromuii ypok. Ponb ¢pusndeckoit
TEOpHUH B ((OPMUPOBAHUY TIPEACTABICHUHN O
(buznueckoi KapTuHE MUpa

65

O6o06maromuit ypok. Mecto gusndeckoit
KapTUHBI MUPa B 00IIEM PSIY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUH O
npupose

66

Pe3epBHbIil ypok. MarauTHOE T0JIE.
DNeKTpOMarHUTHAs UHIYKLIUS

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHeIHaIbHOM TEeOPUU OTHOCUTEILHOCTH

68

Pesepnbiit ypok. KBantoBas ¢usuka.
DneMeHThl aCTPOHOMUU U acTPOPU3UKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®wusuka, 10 knace/ Msxkumes I'.41., Byxosues b.b., Corckuit H.H. mox penakiueit
[MapdenTreBoii H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBemnienney
®dwusuka, 11 xnace/ Mskumes I'.J1., ByxoBues b.b., Yapyrua B.M. mox penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemnienney

METOJINYECKHUE MATEPHAJIbBI IJIAA YUYUTEJIS
®wusuka. [Toypounsie pa3padotku. 10 kiacc : mocodue as o0Oeo0pa3oBar. OpraHu3aiuii
/1O. A. Caypos.. — M. : IIpocBemieHwue.
®wusuka. [Toypounsie pa3paborku. 11 knacc : yued. mocobue ans o0rieodpazoBar.
opranu3anuii : 6a3oBslif u yriyoma. yposuu / FO. A. Caypos. — M. : [Ipocsenenue.
®wuznka : 10—11 k1. : moypod. ruranupoBanue: nocooue —M. : [IpocBernenne.— st
yunTtenen oomeoopazonar. opranuzanuii/ B. . [1unos.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
Poccuiickuii 06meo06pazoBaTenbHbIi moprain http://experiment.edu.ru
Enunas xomteknus mudpoBbix 00pa3oBaTeibHBIX pecypcoB http://school-collection.edu.ru
denepanbHbIN IIEHTP HHPOPMAIIMOHHO-00pa3zoBaTeabHbIX pecypcoB (PLINOP
http://fcior.edu.ru
Kiaccuas ¢usuka http://class-fizika.narod.ru/index.htm
POII Poccuiickas anekTponHas mikoda http://resh.edu.ru/
Buneoypoku B HHTEpHET —CalT Ji1s yuuteneit: https://videouroki.net
Buneoypoku ot OO0 «Mudoypox»:https://infourok.ru/videouroki



http://experiment.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/17/p/page.html
http://class-fizika.narod.ru/index.htm

