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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHS Ha YpPOBHE CpPEIHETO OOIIero 0o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHMH M TpeOOBaHMM K pe3ysbTaTaM OCBOEHHS OCHOBHOM
oOpa3zoBaTenbHONM mporpammbl, mpenactaBieHHbIXx B PI'OC COO, a Takxke c  yu€ToM
¢benepanpHOl paboueil mporpaMMbl BOCTIHUTAaHHMA M KOHLEMIMHM TPENoJaBaHus y4eOHOTO
npeamera «®Puszmka» B 00pa3oBaTeNbHBIX  OpraHm3anusx Poccuiickoit ~ ®Dexepanun,
peanu3yroux OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue nporpaMMbl 1Mo (U3MKe HampaBieHO Ha (OPMHPOBAHHUE E€CTECTBEHHO-
HAy4YHOH KapTuHBI MHUpa oOyyaromuxcs 10—11 kmaccoB npu o0yueHnn ux (uszuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-ESITeIbHOCTHOTO noaxoa. Ilporpamma no gusuke cOOTBETCTBYET
tpeboBarusaM PI'OC COO k mIaHUPYyEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaINpeIMETHBIM
pe3yabTataM OOy4YeHMs, a TaKKe YUUTHIBAET HEOOXOAMMOCTb pealu3alli MEeXIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH Y4YEOHBIMH IpeaMeTaMu. B Hel ompenensorcs
OCHOBHBIE LIEIM M3y4YeHUs (PU3MKU Ha YPOBHE CpelHEro oluiero odpazoBaHus, MJIaHUPyEMbIe
pe3yabTaThl OCBOEHMSA Kypca (GU3MKU: JIMYHOCTHBIE, MeETalpelMeTHble, MpeAMETHbIEe (Ha
0a30BOM ypOBHE).

[Iporpamma o Gpu3uKe BKIIOYALCT:

* IUTAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3MKH Ha 0a30BOM ypOBHE, B TOM UYHUCIIE

IIPEIMETHBIE PE3YJIbTAThl 110 TOAaM O0YUYECHHUS;

* coaepxaHue yueOHoro npeamera «dusuka» 1no rogam o0yyeHus.

du3nka Kak Hayka o Haubosee o0IIMX 3aKOHAX NMPUPO/IbL, BBICTYIAs B KAUECTBE YUeOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHHUK 00 OKpPY’>KalolIeM MHpeE.
konbpHBI Kypc (U3MKH — CHCTEMOOOpA3yIOLIUN JJisi E€CTECTBEHHO-HAYYHBIX Y4YEeOHBIX
IIPEIMETOB, MIOCKOJIBKY (PM3NUECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SBJICHHUH, H3y4aeMbIX
XUMueH, ouonorueit, pusnueckoir reorpadueit u acrpoHomueil. Mcmnonp3oBaHre M aKTUBHOE
NpUMEHeHHe (U3MUECKUX 3HAHMU ONpeAessieT XapakTep M pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJOTUIl B cdepe HHEPreTHKH, TPAHCIOPTAa, OCBOEHUS KOCMOCA, IOJYyUYEHHUS HOBBIX
MaTepHaJIOB C 3aJaHHBIMU CBOIMCTBaMU U Apyrux. M3ydeHne (Gpu3nKu BHOCUT OCHOBHOM BKJIaJl B
(opMHpOBaHNE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa o0yyaromuxcs, B GopMupoBaHre yMeHUN
MIPUMEHSATHh HAyYHBI METOJ IO3HAHUS MPH BBHITIOJHEHUH UMU YYEOHBIX HCCIIEIOBAHUH.

B ocHOBY Kkypca (u3ukH 17151 yPOBHS CpeiHEro o0miero oOpa3oBaHus MOJIOKEH PsIIl UICH,
KOTOpBIE MO’KHO pacCMaTpHUBATh KaK IMPHUHIUIILI €10 NOCTPOCHHUH.

Hoes yenocmuocmu. B COOTBETCTBUU C HEW KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX paslesioB (PU3UKH, BKIIOYAET KAaK BOMPOCH! KIACCHYECKOH, Tak U
COBpEMEHHOM (PU3HKH.

Hoesn cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuas Kypca GpU3NKH 00beTUHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBnsercs (OpMUpOBaHME NPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PUHU, BELIECTBE U MOJIE.

Hoesa eymanumapuzayuu. E€ peanuzanus npeanonaracT UCHOIb30BaHUE I'YMaHUTApPHOIO
NoTeHIMana (PU3NYECKON HayKH, OCMBICICHUE CBA3M Pa3BUTUSA (PU3MKHU C pa3BUTHEM OOILECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 9KOJIOTHYECKUMHU IpoOIeMaMu.



Hoes npuxnaonoii nanpasiennocmu. Kypc dusuku npeanonaraeT 3HaKOMCTBO € IHIMPOKUM
KPYTOM TE€XHHUUYECKUX U TEXHOJIOTMYECKHX MPUIIOKEHUI H3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoes skonocuzayuu pearusyeTcsi MOCPEICTBOM BBEACHHUS JIIEMEHTOB COJCPIKAHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C pPa3BUTHEM
TEXHHUKHU 1 TEXHOJIOTHIl, a TaKk)Ke 00CY>KIeHHsI MPoOIeM palioOHaILHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTUYECKOM Oe30MacHOCTH.

Crep>KHEBBIMU 2JIEMEHTaMHU Kypca (M3MKH Ha ypOBHE CpPEIHEro ooOuiero odpa3oBaHuUs
ABISAIOTCA (U3nYeckue Teopuu ((pOopMUpOBaHUE MPEACTaBICHUM O CTPYKType IOCTPOEHUs
¢uznueckoil Teopuu, ponu (yHIAMEHTAIbHBIX 3aKOHOB U MPUHIMIIOB B COBPEMEHHBIX
NPEJCTABICHUAX O MPHUPOJE, TPaHUIAX NPUMEHHUMOCTH TEOPHH, /Ul OMHMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U MTPOIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAXO0A B Kypce (QU3UKU peaTu3yeTcs MPEkIe BCEro 3a CUET
OpraHM3allK dKCIEPUMEHTANIbHON JesTeNbHOCTH o0yuaronuxcs. [ns 6a30Boro ypoBHs Kypca
(U3MKH — ATO UCHOJB30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTOpHBIX PabOT, KOTOpBIE B TMporpamme Mo (us3nke oObeAMHEHBI B OOIIMI CIHUCOK
YYEHUYECKHUX MPAaKTUYeCKHX paboT. BeimeneHne B yka3aHHOM TepedHe JTaOOpaTOpPHBIX PadoT,
MPOBOAMMBIX JJII KOHTPOJISI M OLEHKH, OCYIIECTBISETCS ydaCTHUKaMU O0pa30BaTeIbHOIrO
npolecca UCX0s U3 0COOEHHOCTEH MUIaHMPOBAaHUS U OCHaleHHus kabuHera gusuku. Ilpu s3Tom
o0ecrieunBaeTcsl OBJIAJCHHE OOYYAIOUIMMUCS YMEHHUSMHU IPOBOJIUTH KOCBEHHBIE H3MEPEHHS,
WCCIICZIOBAHMS 3aBUCUMOCTEH (U3NYECKAX BEIWYMH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
MPEIJI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yJeNseTcsl pelleHHI0 pacu€THBIX U KauyeCTBEHHBIX 3a1ad. [Ipu sTom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4U C SIBHO 3aJlaHHON (PU3NYECKON MOJIENbIO,
MO3BOJISAIONIAE MPUMEHATh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasJena
Kypca, Tak U UHTErpUpys 3HAHUS U3 Pa3HBIX pa3fenoB. JlJig KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHusl Ha OOBSICHEHHE TMPOTEKaHWs (U3MYECKUX SIBICHUM U IPOLECCOB B
OKpY’Kalolie >Ku3HU, TpeOylommue BbIOOpa (QU3MUYECKOW MOAETH A CUTYallMd TMPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsimu DPI'OC COO k MaTepHalbHO-TEXHHUYECKOMY
obecrieyeHn0 yyeOHOro mporecca 0a30BbIi YpOBeHb Kypca (DM3MKH HAa YPOBHE CpEIHEro
o0miero o0pa3oBaHMs JOJDKEH M3y4yaThbCs B YCJOBUSAX IMPEIMETHOTO KaOwHeTa (M3MKU WIN B
YCIIOBHSIX HHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOTO IUKiIA. B xabunete
(bU3UKH TOJDKHO OBITH HEOOX0AMMOE JTabopaTOpHOE 000PYI0BAHNE TSI BBIMTOJTHEHUS YKAa3aHHBIX
B TMporpamMme Mo (U3MKE YYEHHUYECKUX MPAKTUYECKHX paboT M JAEMOHCTPALMOHHOE
o0opyToBaHUE.

JleMoHCTpaniioHHOe 000pyoBaHUE (POPMUPYETCST B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAaJIbHON TOCTATOYHOCTH M 00€CIeYrBaeT MOCTAHOBKY IMEPEUMCIICHHBIX B MPOTrpaMMe IO
¢u3nKe KIIOYEBBIX AEMOHCTpPALMN AN MCCIEIOBAHUS HU3y4YaeMbIX SIBICHMH M IIPOLIECCOB,
HMIIMPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGoparopHoe 00OpyAOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX PaboT (GopMupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreynBaeTcsl B pacuéTe OAHOrO KOMIUIEKTa Ha IBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI JaOOPaTOPHOTO OOOPYIOBaHHS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMILUICKCHOM HCHOJIb30BAHUU AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TEJISIMU U3y4eHUs (PU3HUKH B 00IIEM 00pa30BaHUU SBIISIOTCS:



* (QopmupoBaHUE HHTEpeca M CTPEMJICHUS OOYYalOIIMXCS K HAyYHOMY H3YUYECHHIO
IPUPOJIbI, PA3BUTHE X UHTEIJIEKTYaIbHBIX M TBOPUECKHUX CIIOCOOHOCTEH;

* pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAe TMO3HaHWS © (OPMHUPOBAHHE
HCCIIeIOBATEIILCKOTO OTHOIICHHS K OKPY KAIOIIUM SBIICHHSIM;

* (opmHupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3yueHHUsI OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

*  (opmupoBaHue yMeHUI OOBSICHATD SIBICHUS C UCTIONb30BAaHUEM (PU3NUECKUX 3HAHUH U
HAYYHBIX JIOKA3aTEIbCTB;

*  (opmupoBaHUE NPEACTABICHUIN O POIN PUIUKHU I Pa3BUTHUS APYTUX €CTECTBEHHBIX
HAayK, TEXHUKU ¥ TEXHOJOTHH.

JlocTiKeHHe 3TUX Liesell oOecreunBaeTcsl pelieHueM CIeAYIOUX 3a1ad B Ipolecce

M3YyYCHHS Kypca QU3UKH HA YPOBHE CPETHEr0 00IIero 00pa3oBaHHUS:

*  TIpUOOPETeHHE CHUCTEMBbI 3HAHUN 00 0OmUX (HU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYISPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKy U IIEMEHTBI aCTPOPHU3UKY;

* (dopmupoBaHue YyMEHHI NPUMCHITh TEOPETUYCCKHE 3HAHUSA Ui OOBSICHCHHS
(u3HYECKUX SBJICHUA B TPHUPOJE W JUIS TPUHATHS TPAKTHYCCKHX PEIICHUN B
MOBCE/IHEBHOM JKU3HH,

* OCBOCHHE CIOCOOOB pEIIEHUS pA3IUYHBIX 3a7a4 C SIBHO 3aJaHHOW (U3NYECKOU
MOJIENBIO, 3ajlad, TNOJpPa3yMEBAIOIIMX CaMOCTOSTEIbHOE CO3JaHue (pusmueckon
MOJIENH, aJIEKBaTHOW YCIIOBHUSM 3a/1a4H;

* MOHUMaHHe (U3NYECKUX OCHOB W MPHUHIIMIIOB JIEHCTBUS TEXHUYECKUX YCTPOWUCTB H
TEXHOJIOTHYECKHUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

*  OBJQJICHUE METOJAAMH CaMOCTOSITEIILHOTO IUIAHUPOBAHUS M MPOBEICHUS (PUINICCKUX
JKCIIEPUMEHTOB, aHAJM3a ©  HMHTEPHpPETAud  WHPOPMAIUH,  ONpPEICICHUS
JIOCTOBEPHOCTH MOJYYEHHOT'O Pe3yJIbTara;

* CO3JaHHE YCIOBUU TSl pa3BUTHS YMEHHM MPOEKTHO-UCCIEA0BATEIHCKOM, TBOPUECKOM
JeATEIILHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi YpOBEHB) Ha YPOBHE CpEIHEro 00IIero oOpa3oBaHUs
orBoautcs 136 ygacoB: B 10 kimacce — 68 vacoB (2 yaca B Henenmo), B 11 kimacce — 68 yacoB (2
yaca B HEJIEINIO).

[IpennaraemMsrii B mporpamme no pu3uke nepeueHs 1a00paTOPHBIX U MPAKTHYECKUX PaboT
SBJIICTCS PEKOMEHJIOBAHHBIM, YYHUTENb JIEaeT BBIOOP IPOBEICHUS JTaO0OPATOPHBIX paboOT H
OTIBITOB C YU4ETOM UHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUatOIUXCs.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS
®usuka — Hayka o npupone. Hayunsle MeTOAbl MO3HAHUSA OKpY’Karouiero mupa. Posib
HKCHEPUMEHTa ¥ TEOPUH B MIPOIecce TO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pu3nuecKkux siBleHUi u npoueccoB. Hayunele runotessl. dusznueckue
3aKOHBI ¥ TeopuH. ['paHUILIbI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Pone u mecto ¢usuku B (OPMHPOBAHMU COBPEMEHHON Hay4yHOM KapTHHBI MHUpa, B
MIPAKTUYECKON AESITETbHOCTH JIIO/IEH.

Jlemoncmpayuu
AHanoroBble 1 TU(DPOBBIC U3MEPUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Paznen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannyeckoe nBHKEeHHE. OTHOCHTEIBHOCTh MEXaHMYECKOro mABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpoCTb (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHUE
MaTepuaIbHOM TOUYKH, UX MPOEKIIMU Ha OCU CHUCTeMBbI KoopauHaT. ClIOKEHUE MepeMenieHud U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsiMONIMHEItHOe NBIKeHUe. ['paduku 3aBUCUMOCTU
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEePEMELIECHUsI MaTepUaIbHON TOUKH OT BPEMEHHU.

CBobOogHOE TIaicHHe. Y CKOPEHUE CBOOOTHOTO TIaICHUSI.

KpuBonuneiinHoe nBwxeHue. [[BrokeHME MaTepHaTbHOM TOUYKHM II0 OKPY>XKHOCTH C
MOCTOSIHHOM MO MOJYJII0O CKOPOCTHIO. YTJOBasi CKOPOCTb, JIMHEWHass cKopocTh. Ilepuon u
gactoTa oOpamieHus. LleHTpocTpeMHTeThHOE YCKOPEHHE.

TexHudeckue yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHHUE: CIUIOMETp, JABUKCHUE
CHapSJIOB, LIETIHbIE U PeMEHHBIE Tepeayu.

Jlemoncmpayuu

Mopgenb cucteMbl OTCUETA, MILTFOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTUK JBUKEHHUS.

[IpeobpazoBanure ABMKEHUI C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AyXe M B pa3pe:KEHHOM IIPOCTPAHCTBE.

Habmronenue nBuxeHus Tena, OpOIIEHHOTO MO YTIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MACHMSL.

Hamnpagnenue ckopocTu 1pu IBMXKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3ydeHne HepaBHOMEPHOTO IBHXKEHUS C LENIbIO OMPEIeIeHUSI MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHOIICHHS ~ MEXAY  OYTSIMH,  NPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTENbHBIE pPaBHBbIE MPOMEXKYTKH BPEMEHHM TPU PABHOYCKOPCHHOM JBIJKCHHUH C
Ha4aJIbHOM CKOPOCThIO, PABHOM HYIIIO.

N3yyenne nBuxKeHHs MapUKa B BI3KOW KHUIKOCTH.

N3yyenwne ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocuTensHocTH ['anunes. [lepslii 3akoH HetoToHa. MHEpUManbHble CHCTEMBI
OTCYETA.



Macca Tena. Cwuna. Ilpunuun cynepno3unuu cui. Bropoi 3akoH Hserorona nms
MaTepuaabHOU TOYKU. TpeTuil 3akoH HbI0TOHA 1711 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro tarorenus. Cuna tsxectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckonbxeHwus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosagpunuent tperns. Cuna conpoTuBiICHUs
IIpU ABUKEHUU TEJIA B )KUJKOCTH WM Tase.

[ToctynaTenbHOE U BpalaTeIbHOE IBUKEHUE aOCOIIOTHO TBEPAOIO Tea.

MOMEHT cuabl OTHOCUTENBHO OCH BpameHus. [lmedo cuibl. YcioBus paBHOBECHUS
TBEPAOTO TEIA.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: MOALIMIIHUKY, JIBUXKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue unepLuu.

CpaBHeHHE Macc B3aMMOJEHCTBYIOIUX TEJL.

Bropoii 3akoH HeroToHa.

H3smepenue cui.

Cnosenue cu.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT J1e(hOpPMAITHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U TTAJCHUH.

CpaBHEHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Wzydenue nemxeHust Opycka 1o HAKIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U PE3NHOBOM
oOpasiie, oT ux aedopmariuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOIO Tela, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKonvl coxpanenus é MexaHuke

Nmmynbe MmaTepuaabHON TOUKH (Tea), CUCTEMbl MaTEPUATIBHBIX TOUYEK. IMIyIbC CUITBI U
W3MEHEHUE UMITyJIbCa TeJla. 3AKOH COXPaHEHUs UMITyJibca. PeakTUBHOE JBUKEHUE.

PaGora cuiibl. MOIIHOCTH CHUITBL

Kunernueckast sHeprusi MaTepragbHONW TOYKH. Teopema 00 M3MEHEHWH KHHETHYECKOM
SHEpPruu.

[NotenuuanpHas sueprus. [loTeHnmanbHas sHeprus ynpyro aeGopMupoBaHHON MPY>KUHBL
[TorennuanbHast 3HEPTUs TeIa BOIU3U MOBEPXHOCTH 3€MIIH.

[ToreHnnmansHble U HETOTEHIMAIBHBIE CHIIBL. CBS3b paOOTHl HEMMOTEHIIMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUN CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHnueckue ycTpoucTBa M IPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONEP, NMPYKUHHBIN
MIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE ABUKECHUE.

[lepexoa mOoTEHIMAIBHON SHEPTHH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3yyenne abOCONIOTHO HEYNPYroro yjaapa C MOMOIIbIO JBYX OJMHAKOBBIX HHUTSIHBIX
MAasiITHUKOB.

HccnenoBanue cBs3u pabOTHI CHIBI C M3MCHCHHEM MEXaHWYCCKOW JHEPIHM Teila Ha
IIpUMepe PACTIKEHUS PE3MHOBOTO JKI'yTa.

Pasnen 3. Monekynsipaas pu3nKa ¥ TePMOAMHAMHUKA

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYECKOU MeopuU

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUH U X ONBITHOE 0OOCHOBAHHUE.
bpoyHoBckoe mBwxkenue. Juddysusa. Xapakrtep ABMKEHUS W B3aHMMOJCHUCTBHS YaCTHII
BelecTBa. MoJenu CTPOEHHUs Ta30B, KUAKOCTEH U TBEPABIX Tel U OOBSCHEHHE CBOWCTB
BEILIIECTBA HAa OCHOBE 3TUX Mojenell. Macca u pasmepbl Mosekya. KomuuecTBo BermiecTsa.
[TocTostnHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ uzmepenue. [llkana remnepatyp Llenbcust.

Mognenps uneanbHoro rasa. OCHOBHOE YPAaBHEHHME MOJIEKYJISIPHO-KMHETHUECKON TEOPHUH
uaeaJbHOro raza. AOCONIOTHAas TeMmIepaTypa Kak Mepa CpeaHedl KHHETHYECKOW SHEprHH
TEIUIOBOTO JBMKeHMs d4acthn rasa. lllkama temmnepatyp KeneBuna. ['a30BblE 3aKOHBI.
VpaBnenue MenneneeBa—Kianeiipona. 3akon JlansToHa. M3omponecchl B uacaibHOM Tra3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpeacTaBiIeHre W30MPOLIECCOB: H30TepMa,
n30X0pa, n3odapa.

TexHnyeckue ycTpoiicTBa U NpaKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIOUIME AHCKPETHOE CTPOCHHE BelIecTBa, (QoTorpaduu MOJIEKyI
OPraHUYECKUX COECIUHEHUH.

OmnbITe 10 TUQPY3UN KUAKOCTEH U Ta30B.

Monenbs OpOyHOBCKOTO TBUKEHHUSI.

Mopnaens onbita [TepHa.

OnbIThI, 10Ka3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aUMOAECHCTBHSL.

Monens, WUTIOCTpUpYIOLIas NPUPOy JaBJICHUS ra3a Ha CTEHKH COCY/a.

OnBITHL, WILTIOCTPUPYIOLIUE YPABHEHHUE COCTOSIHHS HJI€aJIbHOTO I'a3a, H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

Omnpenenenre Macchl BO3JyXa B KIIACCHOW KOMHATe€ HAa OCHOBE H3MEpeHHi 00bEMa
KOMHAThI, JaBJICHUS U TEMIIEPATYphl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXAY TapaMETPAMH COCTOSIHUS PAa3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoauHamMuueckass cuctemMa. BHYTpeHHsISI 3HEprusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoOb! e€ u3meHenus. KonnuectBo TernoTsel U paboTta. BHYTpeHHssI 3HEprus 0AHOATOMHOTO
ujeabHOro raza. Buasl Teruionepenayn: TeIONpOBOAHOCTh, KOHBEKIUS, U3TydeHHE. Y AeNbHas
TEMJI0EMKOCTh BelecTBa. KoauuecTBo TEIIOTHI MpU TEIUIONEepeaaye.

[lonatue o0 ammaGatHOM mponecce. I[lepBblit 3akoH TepMmoanHaMHKHU. IlpumeHeHue
MIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoueccaM. I'paduyeckast uaTeprperamus paboThl rasa.

BTopoii 3akon TepmoamHamuku. HeoOpatuMocTs po1ieccoB B IPUPO/IE.

TennoBsie MamuHbl. [IpuHIUTBL JeiiCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUU B
TEIUIOBbIX MamrHaxX. Koaddumnuent noneznoro aeictsusi TeruioBoil mammuel. [{ukn Kapuo u
ero K03 UIMEHT MOJIE3HOTO JIeHCTBHA. DKOJIOTHIECKHE TPOOIEMbI TEIUIOIHEPTETHKH.

TexHuueckue ycTpoWcTBAa M IIPAKTUYECKOE NPUMEHEHUWE: JBUIATellb BHYTPEHHETO
Cropanus, ObITOBOM XOJOUIbHUK, KOHTUITHOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW SHEpruM Tejla IpPH COBEPLUICHUH palOOoThl: BBUIET MPOOKU U3
OyTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MyTEéM
TpeHUs! (BUICOIEMOHCTPALIHS).

N3menenue BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Tella IpU TeIuIonepeaye.

OmnbIT 0 aAMabaTHOMY PacIIUPEHUI0 BO3LyXa (OIBIT C BO3AYIIHBIM OTHHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATEIISI BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3Mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanus eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanue u KoHAeHcanusi. Mcmapenue u  kuneHue. AOcCoIOTHass U
OTHOCHTEINIbHAS BIAYKHOCTh BO3ayXxa. HaceimeHHbIi map. Y aenpHas TEIioTa napooOpa3oBaHHS.
3aBHCHUMOCTh TEMIIEpaTypbl KUIIEHUS OT JaBJICHHUS.

Tsépnoe Teno. Kpucramnnueckue u amopdHbie Tesa. AHU30TPONHUS CBOMCTB KPUCTALIOB.
XKunkue xpuctamibl. CoBpeMeHHbIe MaTepuanbl. [lmaBieHue W KpucTaIM3amMs. Y AeTbHas
TeruioTa miuasiaeHus. Cyonumanus.

YpaBHeHHE TETIOBOTO OanaHca.

TexHuyeckue ycTpoWCTBa W MPAKTUYECKOE MPHUMEHEHHE: TUTPOMETP M TICHXPOMET),
KaJOPUMETP, TEXHOJIOTMM TIOJNYYEHUS COBPEMEHHBIX MAaTepHalioB, B TOM  YHCIE
HaHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX TAPOB.

Kurnenue npu noHWKEHHOM JIaBJICHUU.

Crioco0b1 U3MEPEHHS BIAXKHOCTH.

Haburoienne HarpeBaHus U MJIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTRA.

JleMOoHCTpanus KpUCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomol

W3MepeHne OTHOCUTENBHOM BIaKHOCTH BO3/IyXa.

Pa3zpnen 4. DaexkTpoanHaMuka

Tema 1. dnekmpocmamuxa

OnexTpuzanus Tel. OJeKTpUueckuil 3apsna. JlBa BuIa 3IIEKTPUYECKUX 3apsioB.
[IpoBOAHHKH, TUAIEKTPUKH U TIOTYTIPOBOTHUKH. 3aKOH COXPAHECHHUS dJIEKTPUIECKOTO 3apsia.

B3aumopeiicteue 3apsigoB.  3akoH  Kynona. TodeuHbI  3NEKTPUYECKUN  3apsii.
Onexrpuueckoe mnose. HanpsokéHHocTh 3nekTpuueckoro mnoss. [lpuHuun cynepno3uuuu
AIEKTPUUECKUX MoJieH. JIMHNKM HaNps>KEHHOCTHU AJIEKTPUUECKOTO TOJIS.

Pabora cumnm oamekTpoctatmyeckoro modisa.  [loreHmuman. Pa3HOCTE  TOTEHIIMAJIOB.
[IpoBOAHMKY M AUDIIEKTPUKH B JIEKTPOCTATUYECKOM Touie. JluanekTpruueckass IpOHULIAEMOCTb.

Onekrpoémkoctb. KonzpeHncarop. DJeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPIHst
3apsKEHHOI0 KOHAEHCATOpA.

TexHudeckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: AJIEKTPOCKOI, AJIEKTPOMETD,
ANEKTPOCTaTUYECKAs 3allluTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAEHCATOp, KOMUPOBAIHHBIN
amnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO M MPUHIUIT ACHCTBUS SJIEKTPOMETpA.

B3anmopeiicTBre Ha’IEeKTPU30BAHHBIX TEIL.



DIEKTPUYECKOE MOJIE 3apsSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpoCcTaTUYECKas 3alluTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH  IJIOCKOIO  KOHJAEHCAaTopa OT IUIOIAAM  IUIACTHH,
pacCTOsIHUS MEXKIYy HUMH U TU3JIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOH/IEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3mepenue 3nekTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiii 31ekmpuueckuii mok. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKUIM TOK. YCIIOBUSI CYIIECTBOBAHMSI DJIEKTPUUECKOTO Toka. MICTOUHMKHU TOKa.
Cuna Toka. [locTosiHHBIH TOK.

Hanpsioxenue. 3akon Oma aJ1s1 yyacTka 1enu.

DIEeKTpUIECcKOoe COINPOTHUBJICHUE. VY nensHoe COINPOTHUBIICHUE BEILECTBA.
[TocnenoBarensHOE, MapauieIbHOE, CMEIIAHHOE COSAMHEHUE MPOBOTHUKOB.

Pabota snextpudeckoro Toka. 3akon Jxoymsi—JIennia. MomHOCTh 3JIEKTPUYECKOTO TOKA.

DNEeKTpOABUKYILAs CUJIA U BHYTPEHHEE COITPOTHUBIICHHE HCTOYHUKA TOKA. 3aKkoH OMa 11
MIOJIHOM (3aMKHYTO#) anekTpudeckoil nenu. KopoTkoe 3amblkaHue.

DNeKTPOHHAsl IPOBOJUMOCTH TBEPIBIX METAIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIJIOB
oT Temreparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBognuku. CoOCTBeHHass W TPUMECHAs MPOBOAUMOCTh MOIYNPOBOJIHUKOB.
CoiictBa p—n-nepexona. I1oaynpoBoHIKOBBIE TPUOOPHI.

DNEeKTpUYECKH TOK B PACTBOpAaX M paciulaBax »3JIEKTPOJIUTOB. IJIEKTPOIUTUYECKAS
JTCCOLMAIUs. DINEKTPOIIHU3.

DneKTpruyecKuil TOK B razax. CaMOCTOSTENbHBIM U HECAMOCTOATENbHBIN pa3psaa. MoaHus.
[Tna3zma.

TexHuueckue YCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: aMIIEpMETP, BOJBTMETP,
peoctaT, HCTOYHHUKH TOKa, JJIEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIC
mpuOOpbI, TEPMOMETP COMPOTUBJICHHS, BAKYYMHBIH TUOJM, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN MO/, rajlbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuitbl TOKa U HaIIPSHKEHHUS.

3aBUCUMOCTDh COIPOTHUBJICHUS LWIMHIPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOMIAAH
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CwmenanHOe COeIMHEHHUE MTPOBOIHUKOB.

[Ipsimoe u3mepeHue MeKTpoABMKYIIEH cuiibl. KOpoTkoe 3ambIKaHHE TajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoli pa3psii ¥ MPOBOJUMOCTB BO3IyXa.

OHOCTOPOHHSS TPOBOJAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3yueHue cMenanHOTO COeTMHEHUS PE3UCTOPOB.

N3mepenne  SREKTPOABMKYIEH  CHJIBI HCTOYHMKA TOKA W €r0  BHYTPEHHETO
COINPOTHUBJICHUSI.



Habmtonenue snekrponusa.

MexnpeamerHblie CBA3H

Nzyuenue kypca ¢usuku OazoBoro ypoBHsS B 10 Kiacce OCyIIECTBISETCS € y4ETOM
COACPIKATCIIBHBIX MCXKIPEAMECTHBIX CBSI3EH C KypcaMHu MaTEMaTHKH, 6I/IOJ'IOFI/II/I, XHUMHH,
reorpauu U TEXHOJIOTHH.

Mescnpeomemnsie nouwsaimus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHWE, Hay4yHbId (pakT, rumore3a, Qu3Wdeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
AKCIEPUMEHT, MOACITUPOBAHNE, MOJICITh, N3MEPEHHE.

Mamemamuxa: pelleHHEe CHUCTEMbl ypaBHEHMH, JuHeWHas ¢yHKuMs, mnapaboda,
runepOoia, UX rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIIMH: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHT'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M MX MPOCKIMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonozus: MexaHndeckoe ABMKEHHE B JKUBOW Ipupoje, 1uddysus, ocMOC, TeII00OMEH
KHBBIX OPraHU3MOB (BHJIbI TEIUIONEPEaut, TEIJIOBOE PABHOBECHUE), SJIEKTPUUECKHE SIBJICHUS B
YKABOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHas Macca, TEIUIOBble CBOMCTBAa TBEPABIX TeJ, >KUIKOCTEH M TIa30B, AIIEKTPUUYECKHE
CBOWCTBA METAJIJIOB, 3JIEKTPOJIMTUYECKAs AUCCOLMALIMS, TaJIbBaHHKA.

T'eoepaghus: BaxXxHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: nmpeoOpa3oBaHUE ABIKEHHUI C UCIIOIIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOAIMUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJIbca B TEXHUKE (pakerta,
BOJOMET U JIpyrue), JBUTaTelb BHYTPEHHEIO CropaHus, MapoBas TypOHHA, OBITOBOM
XOJIOAUJIbHUK, KOHAUIIHUOHCP, TCXHOJIOTUHU IMOJYYCHHUA COBPCMCHHBIX MATCPUAJIOB, B TOM YUCIIC
HAaHOMATepUAJIOB, W  HAHOTEXHOJOTHMH,  ODJEKTPOCTaTHYeCKas  3allluTa,  3a3eMIICHHE
ANIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, OJICKTPOHArpeBaTelbHBIE MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE IIPUOOPBI, FAJIbBAaHHKA.

11 KJIACC

Pa3znea 4. djekTpoaMHaAMHUKA

Tema 3. Macnummnoe none. IneKmpomacHUmMHAA UHOYKUUA

ITocTositHHBIE MarHuThl. B3aMMOAEHCTBHE IOCTOSHHBIX MAarHUTOB. MarmuTtHoe IoJe.
Bekrop marautHON MHAYKIMH. [[pUHIMO Cynepno3uMu MarHUTHBIX 1ojiei. JINHMY MarHUTHOM
nHAyKiuy. KapTuHa TMHUI MarHUTHON MHAYKLIHHN NOJIS IOCTOSIHHBIX MArHUTOB.

MarautHoe 1noje IpoBOAHMKA C TOKOM. KapTuHa nAMHMI MHIYKIMH MarHUTHOTO IOJIS
JUIMHHOTO MPSMOI0 IPOBOJAHMKA M 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHMKA, KaTYLIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpoOBOTHUKOB C TOKOM.

Cuna Amniepa, €€ MOILyJIb U HAaIIPABJICHUE.

Cuna Jlopenua, €€ Moaynb W HampaBieHHME. J[BU)KEHUE 3apsyKEHHOW YacTULbl B
OJTHOPOZHOM MarHUTHOM moJie. PaGota cuibl Jlopenma.

SBneHue dSneKTpoMarHUTHOW MWHAYKUMM. [lOTOK BeKkTOpa MAarHMTHOM HMHIYKLUH.
OneKTpoABMKyLIas Cruila MHAYKIMH. 3aKOH 3JIEKTPOMarHUTHON HHAyKuuu Papanest.

BuxpeBoe anekTpuyeckoe mnosie. DIEKTPOABMKYLIAas CHJIAa MHAYKUUHA B IPOBOJHHKE,
JBIKYILEMCS TIOCTYIIATEIbHO B OJJHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuio Jlenna.

WNHayKTUBHOCTS. SIBIEHHE CAMOMHAYKIMH. DIEKTPOABIKYLIAsI CHUIa CAMOUHAYKLIUY.



DHeprusi MAarHUTHOTO NOJIA KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpPOMCTBA M TPAKTHUECKOE TMPUMEHEHHUE: TOCTOSHHBIE MarHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUIATEIb, YCKOPUTEIHN JJIEMEHTAPHBIX YACTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHUE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TOJIEM.

JlvHUY MHAYKIIUA MarHUTHOTO TTOJISI.

B3anmopeiicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHI1a Ha HOHBI 3JIEKTPOJIUTA.

SIBneHune HMEKTPOMAarHUTHON MHIYKITHH.

[IpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOJABMXKYILIEH CHUJIbI MHAYKIUU OT CKOPOCTH U3MEHEHHUS MarHUTHOTO
MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3yueHrne MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIeHUs 371€KTPOMArHUTHON WHIYKITUH.

Pa3zpnen 5. KoJsieOanns U BOJIHBI

Tema 1. Mexanuueckue u 31eKMpoMaZHumMHble KO1€OAHUA

KonebarenbHast cucrema. CBOOOIHBIE MexaHMYecKHe KkojebaHus. [‘apMoHMuUeckue
koneOanus. Ilepuon, dwactora, ammumryna u ¢asza kojeOanuit. [IpyXKMHHBIA MasTHUK.
MaremaTnueckuil MasTHHK. YpaBHEHHE TapMOHHMUYECKUX Kojebanuid. [IpeBpaienue sHepruu
MIPY TAPMOHUYECKHX KOJICOaHUSIX.

Konebatenbupiii kOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HICATHHOM
Koje0aTeNnbHOM KOHType. AHANOTUs MEXIy MEXaHWYECKUMU U 3JIEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTrUU B UACATLHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBneHue o 3aryxamomux KojieOaHUsIX. BoIHYKEHHbIE MEXaHUYECKUE KOJeOaHMUs.
Pe3onanc. BoinykeHHbBIE 3JIEKTPOMarHUTHbIE KOJIEOaHMUS.

[Tepemennblit Tok. CUHyCOUJANBHBIN MEPEeMEHHbIN TOK. MOIIHOCTh NEPEMEHHOTO TOKAa.
AMIUITUTYIHOE U JEHCTBYIOIIEE 3HAUCHUE CUITBI TOKA M HATIPSHKEHMSL.

Tpancdopmarop. IIpousBoacTBo, mepeada W MOTPEOJICHUE SIEKTPUUECKON HIHEPIHU.
OKOJIOTHYECKHE PUCKH TpU MPOU3BOJCTBE 3eKkTpodHepruu. KynpTypa ucnonab3oBaHus
ANEKTPOIHEPTUU B TOBCETHEBHOM JKU3HH.

TexHuyeckue yCTpoiiCTBA U TPAKTHUECKOE TMPUMEHEHHE: JIICKTPUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeNbHOM cuCcTeMBbI (TPYKUHHBIN I MaTeMaTHYeCKUN
MAasITHHK).

HaGmronenue 3aryxaronux kojie0aHuu.

HccnenoBanue cBOWCTB BEIHYKIEHHBIX KOJICOAHUIH.

Habmonenue pe3onanca.



CB0OOIHBIE TIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmwnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa U HAmNpsDKEHUS OT BPEMEHH) s
ANEKTPOMATrHUTHBIX KOJICOAHHIHA.

Pe3onanc npu mocnegoBaTeNIbHOM COEIUHEHUH PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCaTOpa.

Mopenb TUHUY 3JEKTPOIIepeAAYH.

Vuenuueckuii sxcnepumenm, 1abopamopHuie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJIEOaHMI Tpy3a Ha HUTU OT JJIMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue mnepeMEHHOTO TOKa B I1ENM U3 MOCIEAOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazHUMHbIE 60JIHbL

MexaHnuyeckue BOJIHBI, yciIoBUs pacnpocTpaneHus. [lepuon. Ckopocts pacnpocTpaHeHUs
u panuHa BonHbl. [lomepeunple W mpojosibHble BONHBL MHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TemOp 3Byka.

DONEeKTPOMarHUTHbIE BOJHBL. Y CJIOBHS M3JIYyY€HHUs AJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHrauust BektopoB E, B, V B snexkrpomarnutHoii BosjHe. CBOWCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, MpEJIOMJICHHEe, Noispu3anus, audpakius, wuHTepdepeHmus. CKopocTb
AJIEKTPOMATrHUTHBIX BOJTH.

[IIkana 3neKTpOMarHUTHBIX BOJIH. [IpUMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIUIIBI paguOCBA3U U TeNeBUIeHUA. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAlOIIe cpeibl.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKAJIIbHbIE MHCTPYMEHTHI,
yJIbTPa3ByKOBas JUArHOCTUKA B TEXHUKE M MEIUILIMHE, pajap, paJIuONPUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neys.

Jlemoncmpayuu

OO6pazoBaHue 1 pacrpoCcTpaHEHHE MOMEPEUHBIX U TPOAOIbHBIX BOJH.

Konebmromieecs Teno kak HCTOUYHUK 3BYKa.

Habmonenue oTpaskeHus U MpeIOMIICHUS MEXaHUIECKIX BOJIH.

Ha0ronenne naTEpdepeHiny u Tudpakini MEXaHUISCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH W YacTOTOM
KOJICOaHU.

HccnenoBanne  CBOWCTB  3JICKTPOMArHUTHBIX — BOJIH:  OTPa)XXEHHUE, IMPEIOMIIEHUE,
nossipu3anus, Judpakius, “HTepEepeHIINs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeiHOE pacpoOCTpaHEHUE CBETA B OJHOPOJHOM CpeJie.
JIyu cBeta. ToueuHbIll HICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoeHHEe W300paKEHHA B TIJIOCKOM
3epKaie.

[Ipenomiienne cBeTa. 3aKOHBI MPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTellb
npenomienus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yroa MOJHOTO BHYTPEHHETO
OTPaKCHHUS.

Hucnepcus ceeta. CrnoxxHbIi coctaB Oenoro cBeta. L[Ber.



Cobuparone u paccewBarolve JHUH3bl. ToHKas mnuH3a. DOKYCHOE pacCTOSHUE U
OINITUYECKasi CHJIa TOHKOM JUH3bL. [locTpoenue n3obpakeHuil B COOMPAIOIIUX U PACCEUBAIOLINX
nuH3ax. PopMysia TOHKOW JIMH3BL. Y BEJIUYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BomnoBas ontuka. WHTepdepennus cBera. KorepeHTHbIE HWCTOYHHMKH. Y CIOBUS
HaAOJI0ACHNSI MAKCUMYMOB U MMHUMYMOB B MHT€P(QEPEHIIMOHHON KapTHHE OT ABYX CHH(a3HBIX
KOI'€pEHTHBIX UCTOYHHUKOB.

Hudpakus ceera. [JudpaxuuonHas pemérka. YcioBue HaOMIOJAEHUS TUIaBHBIX
MaKCHUMYMOB IIpH Ta/ICHUH MOHOXPOMAaTUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonapuzanus ceera.

TexHuueckue yCTpoicTBa M TNPAKTHUECKOE MPUMEHEHHE: OYKHM, JIyna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKA, JUPPAKIHMOHHAS
peméTKa, NoJIpOU.

Jlemoncmpayuu

[IpssmonuHEiHOE pacnpoOCTpaHEHUE, OTpaXEHUE U IpesnoMieHHe cBeTa. OnTuueckue
IpUOOPBHI.

[TonHoe BHyTpeHHEE oTpakeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOWCTB N300paKeHUI B TMH3AX.

Monenu MUKpOCKOIa, TEIECKOIIA.

Habmronenne unatepdepeHiym ceera.

Hab6monenue qudpakuun cBeta.

Habmronenue aucnepcun ceera.

[losydyeHue criekTpa ¢ IOMOILBIO TPU3MBI.

[Tonmyuyenne criekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Haburoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3mepenue nokasaresns NpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB M300paXeHU B TIMH3aX.

Hab6monenue qucnepcun cBerta.

Pasnen 6. OcHOBBI crieniaIbHON TEOPHUH OTHOCUTEILHOCTH
I'paHnnBl MPUMEHMMOCTH KJIACCMYECKOM MeXaHMKHU. IIoCTysaTel cnenuanbHOM TEOopuu
OTHOCHUTEJIBHOCTH: HHBAPUAHTHOCTH MOJYJIsI CKOPOCTH CBETa B BaKyyMmMe, MPUHLUII
OTHOCHUTEJILHOCTH DWHILTEIHA.
OTHOCHTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHNE BPEMEHH U COKPALLEHUE JITHBI.
DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUIIBI.
CBs13b MacChI C 9HEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTUIBI. DHEPTHUs OKOS.

Pa3znen 7. KBanToBas pusznka
Tema 1. Dnemenmot K6aHM OGO ONMUKU
®otonbl. opmyna [Tnanka cBs3u SHEPTHH POTOHA C €T0 YACTOTON. DHEPTHS U UMITYJIbC
¢dotoHa.
Otkpeitne u wuccnenosanue (oroaddexra. Ompbiter A. I'. CromeroBa. 3aKoHBI
dotorddekra. Ypapaenue DiiHmTeiHa 1 Gotodrdderra. «KpacHas rparuna» Gporodddexra.
JaBnerue cBera. OmbiTel I1. H. JIeOenena.
XUMHYECKOE JEVCTBUE CBETA.



TexHuueckue yCTpOﬁCTBa H IMPAKTHYCCKOC IIPHUMCHCHHC: (1)0T03JI€MCHT, (bOTOI[aT‘lI/IK,
COJIHCYHasA 6aTape;1, CBCTOOHUOA.

Jlemoncmpayuu

®dotorhPexT Ha yCTAaHOBKE C IIMHKOBOM MJIACTUHOM.
HccnenoBanue 3akoHOB BHENIHETO GoTodhdeKTa.
Ceeronuo.

Conneunas OaTapes.

Tema 2. Cmpoenue amoma

Mopenb atroma Tomcona. OmnbiTel Pe3epdopna nmo paccesnuro o -yactuil. [lmanerapHas
Mmozenb aroma. Iloctynarsl bopa. M3nyuenue u norsomenue (GOTOHOB MPU MEPEXOJe aroma ¢
OJIHOTO ypOBHS BSHepruum Ha japyrol. Buasl cnexktpoB. CHeKTp YpOBHEW 3HEpPrUM aroma
BOZOPOJIA.

BousinoBsie cBoiicTBa yactull. Bonubl ge bpoiis. KopryckyisipHO-BOJIHOBOM JTyaau3M.
CHnoOHTaHHOE U BBIHYKJIEHHOE U31yUYeHUE.

TexHUYecKue YCTPOWCTBA M IPAKTMYECKOE IPUMEHEHHE: CIEKTPAJIBHBIM  aHaIu3
(ciekTpockomn), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopnens oneita Pesepdopaa.

Onpenenenue UIMHBI BOJIHBI Ja3epa.

Habumoienne nuHeiyaThIX CIEKTPOB 3Ty YEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

Habmronenue nuHeR4YaToro CnekTpa.

Tema 3. Amomnoe aopo

OKCHepUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOCHHS  sijpa. OTtkpsbITHE
panuoaxktuBHOCTU. OnbITH Pe3epdopaa mno onpeneneHuio coctaBa paJuoakTUBHOTO H3JIy4EHHUs.
CaoiicTBa anb(a-, 6era-, raMmma-u3IydeHus. BiusHue paJuoakTUBHOCTH HA KHUBbIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA M HeWTpoHa. HyknonHast mozens siapa [eiizenOepra—lBaneHko.
3apsn siapa. MaccoBoe uucio siapa. M3otorsl.

Anbda-pacnaa. DIeKTPOHHBIM U MO3UTPOHHBIA Oera-pacnan. ['amma-uznyuyeHue. 3akoH
PaguOAaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B siape. AnepHbie cuibl. Jlegekt maccsl sapa.

S nepubie peakuuu. JleneHue u CUHTE3 sSa€p.

Snepubiii peaxktop. Tepmosnepubiii cuHTe3. IlpoOrembl M NEpCHEKTUBBI  sEpHOU
SHEPreTUKHU. DKOJIOTMUECKUE ACIIEKTHI IIEPHOIN SHEPTETUKH.

OnemeHTapHbIe YacTULbl. OTKPBITUE TO3UTPOHA.

MeTo1p1 HaOIIOIEHUS U PETUCTPALIH 3JIEMEHTAPHBIX YaCTHUI.

®dyHaMeHTaIbHbIE B3aUMOIeHCTBHS. EqMHCTBO u3nuecKoil KapTHHBI MUpa.

TexHnveckue ycTpoiicTBa M MpPaKTUUECKOE MPUMEHEHHE: J03MMETp, Kamepa BuibcoHa,
SJICPHBINA PeaKkTop, aTOMHasi bomoa.

Jlemoncmpayuu

CYETUMK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol
HccnenoBanue TpekoB 4acTHII (110 TOTOBBIM (poTorpadusim).

Pa3zgen 8. JjieMeHTHI aCTPOHOMMH U ACTPOPU3MKH



Oranel pa3Butus acTpoHoMuu. llpukimagHoe W MHMpPOBO33pPEHUYECKOE  3HAYECHHE
ACTPOHOMHHU.

Bun 3Bé3anoro Heba. Co3Be3nus, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE ABH>KEHUE.

Conneunas cucrema.

Connue. Conneuynass aktuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3OBI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CIEKTPalbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJIEIOBATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETHUMOCTBY» Ul 3BE3] TJIaBHOMU
MIOCJIEI0BATEIbHOCTH. BHyTpeHHee cTpoeHne 3BE3N. COBpEMEHHbIE MPEACTaBICHUS O
IIPOUCXO0XKIEHNU U 3Boarouu CoslHIA U 3BE311. DTalbl KU3HU 3BE3L.

Muneunsiii [1yTs — Hama "anaktuka. [Tonoxxenne u neuxxenne Coinnua B ['anaktuke. Tumsl
rajlakTuk. PaguoranakTiuku u kBazapel. YEpHbIE ABIPHI B SApPaX ralakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00ma. PazGeranue ramaktuk. Teopus
bonsoro B3peiBa. PeankTOoBOE N3IyUYEHHE.

MacmtaOHas cTpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabmtoneHuss HeBOOPYKEHHBIM IJ1a30M C MCIIOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUIsL OIIpEeJieNIeHHsI OJI0KEeHU HeOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHoOro nosymapus 1 sipkue 3BE3/bl.

Hab6monenus B Teneckon Jlyusl, mianet, Mueunoro Ilyru.

Oo6o0maiee NoOBTOPEHNE

Ponp u3MKM U acTPOHOMUM B 3KOHOMUYECKOH, TEXHOJOTHMYECKOM, COLHAIbHONH WU
THYECKONW cdepax AeATEIPHOCTH 4YEJIOBeKa, POJb M MECTO (HU3UKM U acCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTHHE MHpPA, pPOIb (QHU3NUECKOH Teopud B (HOPMUPOBAHHU
MpeicTaBiIeHU 0 GU3NYecKoil KapTUHE MUpPa, MECTO PU3NUYECKON KapTUHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

MexnpeamMeTHblie CBA3H

Nzyuenue xypca ¢usumkm 0OazoBoro ypoBHsS B 11 Kimacce OCyHIECTBISETCS € y4ETOM
COJIEpKATENBHBIX MEXKIIPEIMETHBIX CBsI3eH C KypcaMu MaTeMaTHKH, OWOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mescnpeomemnusie nouwsaimus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHWE, HAY4YHBIH (akT, rumore3a, (pu3mueckas BEIWYHMHA, 3aKOH, TEOPHs, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUUYECKUE (YHKLUHU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECCTBO, BEKTOPBI U HUX
MPOEKIIMM Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB, NMPOW3BOAHBIC JIEMEHTAPHBIX (DPYHKIHU,
IIPU3HAKU 110100 TPEYTrOIbHUKOB, ONPeAeICHHUE TUIOIAAN INIOCKUX GUryp u oobéma Te.

Buonoeus: snextpuyeckue SBIEHUS B JKUBOM mIpupoze, KojeOaTelbHbIE IBU)KEHUS B
KUBOM IIpUPOJE, ONTUYECKHUE SBICHUSA B JKUBOW INPUPOJAE, NCUCTBUE paJvallMd Ha >KHUBBIC
OpPraHMU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHCTAJUIMYECKAs CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIETKHY, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJTIOCA 3€MJIM, 3AJIEKH MArHUTHBIX PyA, POTOCHEMKA 3EMHOM
MIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIICTPSCCHUM.



Texnonocus: MTUHAKA DJIEKTPOIIEpErad, T€HEPATOp IMEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATEID,
WHAYKIUOHHAs TeYb, pajap, paauoONpUEMHMK, TEJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes..



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMSA

OcBoenne yueOHOro mpeamera «dusmka» Ha ypoBHE CpeqHEro o0Iiero odpazoBaHUs
(6a30BBIl  ypOBEHb) JODKHO  OOECIEYUTh  JOCTHXKEHHE  CICAYIOUIMX  JIMYHOCTHBIX,
METanpeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbHI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS yueOHOro mpenmera «DPu3nka» IOHKHBI OTpa)kaThb
TOTOBHOCTb U CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHOM BHYTpEHHEH
MO3UIUEH JTUYHOCTH, CHUCTEeMOW IICHHOCTHBIX OpPHCHTAIlMd, IMO3UTUBHBIX BHYTPECHHHX
yOeX/IeHUI, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IIEHHOCTSM POCCHICKOTO  0OIIecTBa,
paciMpeHe >KU3HEHHOTO OIbITa M OMBITa JESATENIbHOCTH B MPOIECCE peal3allid OCHOBHBIX
HaIpaBJIEHUH BOCTIUTATEIHHOMN JAEATETLHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCHUTAHUS:

COPMUPOBAHHOCTh ~ TPAKIAHCKOM TO3WIMHM  OOydaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUIMCKOI0 OOIIECTBA;

MPUHITHE TPATUIIMOHHBIX OOIIEUEIOBEYECKUX T'YMAHUCTUYECKUX U JIEMOKPATHYECKUX
IICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO NIESITEIFHOCTh B MHTEPECAX I'Pa)KIaHCKOTO OOIIeCTBa,
y4acTBOBaTh B CAMOYIIPABJIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aMMOJCHCTBOBATh C COLMAIBHBIMH WHCTHUTYTaMH B COOTBETCTBHHM C HX
(GYHKIUSMU ¥ HA3HAUCHUEM;

TOTOBHOCTH K TYMaHUTapHOU ¥ BOJIOHTEPCKOM NIESITEbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUMCKON TPakIaHCKON UACHTUIHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KCHUSM POCCUHCKUX
yYEHBIX B 001acTH (U3HKH U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSChH
Ha MOpPaJbHO-HPABCTBEHHBIC HOPMBI M ICHHOCTH, B TOM YHUCJIE B ICATEIILHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIA/Ia B IIOCTPOCHUE YCTOHUNBOTO OYAyILETo;

4) 3cTeTHYECKOr0 BOCITUTAHMS:

ACTETHUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAst SCTETUKY HAyYHOTO TBOPYECTBA, IPUCYILIETO
¢usnveckoil Hayke;

5) TpynoBOro BocnuTaHus:

HMHTEpEeC K pa3iuuHbiM cdepaM mnpodhecCHOHATBHOM JEeATEIBHOCTH, B TOM UHUCIE
CBSI3aHHBIM C (HU3MKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oymyrien
npodeccur U pearn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIAHbI;

TOTOBHOCTh M CITIOCOOHOCTh K 00Opa3oBaHHUIO M CaMOOOpa30BaHMIO B 00JacTH (PU3MKHU Ha
MPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rMYEeCKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh AKOJIOTHUECKOW KYJIBTYpBI, OCO3HaHHWE TJO0AJBFHOTO XapakTepa
9KOJIOTUYECKHX MTPOOJIEM;



IJJAHUPOBAHUE M OCYILIECTBICHHE NEHCTBUM B OKpY>KAIOLIEH cpele Ha OCHOBE 3HAHMS
LIEeJIEW YCTOMYMBOrO Pa3BUTHUS YEJIOBEUECTBA;

pacluMpeHue OmbITa ACATENBHOCTH SKOJOTMYECKOW HAINpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUHN 10 (PUBHKE;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHUS:

c(OPMHUPOBAHHOCTb ~ MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (pU3HMUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOU eI TeIbHOCTH, TOTOBHOCTh B TIPOIIECCE U3yUCHUS (PUBUKHU
OCYIIIECTBIISATh MPOECKTHYIO U UCCIIEA0BATEIBCKYIO JEATEIbHOCTh MHAMBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
ba3oBrble JJoruueckue aeicTBUA:

CaMOCTOSITENIbHO (OPMYJIUPOBAaTh MU aAKTyaJIU3UpPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTPEIEIATh LU IeITeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKECHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U MMPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3MUECKHUX SIBJICHHSIX;

pa3pabaThIBaTh IUIAH PEHICHUS MTPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCSI MAaTePUATTbHBIX
1 HEMaTepHUalbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCSATEIBHOCTb, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB IIENSM,
OIICHUBATh PUCKHU MOCJIECACTBHUI NEITEIBHOCTH;

KOOPJMHHPOBATh W BBIMOJHATH PAbOTy B YCIOBHSIX PEAJbHOT0, BHUPTYaJIBHOTO W
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPHU PEIICHUH KU3HEHHBIX TPOOJIEM.

bazoBble ucciienoBarTeibcKue 1eHCTBUA:

BJIQJIETh HAYYHOHW TEPMHUHOJIOTHEH, KIIFOYEBBIMHM TMOHATHSAMH M MeToJlaMu (pu3ndeckoin
HaYKH;

BIIQJICTh HAaBBIKAMHU Y4eOHO-MCCIIEJIOBATEILCKON M MPOCKTHOW JEATEILHOCTH B 00JacTH
(bU3MKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIBHOMY TIOUCKY METOJ/IOB PEIICHMs 3a/1a4
(hU3UIECKOTO COepKaHUs, TPUMEHEHHUIO PA3IMYHBIX METOIO0B ITO3HAHUS;

BJIAJIETh BUAAMH JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEPIpPETalUH,
MpeoOpa3oBaHUI0 M TMPHUMEHCHUIO B PAa3jMYHBIX YYEOHBIX CHUTyalHsX, B TOM YHUCJIE TpHU
CO3/IaHUU YUEOHBIX MTPOCKTOB B 00J1aCTH (HU3UKU;

BBISBJIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3UPOBAaTh 3a7ady, BBIJBUTATh
TUNoTe3y €€ pelIeHHs,, HaXOOUTh apryMEHTHl UIsl JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHHIA,
3a/1aBaTh NapaMeTPhbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TIOJIyYEHHBIE B XOJI€ pEHICHUS 3aJadyd  pe3yiabTaThl, KPUTHUYECKH
OIICHUBATH X JIOCTOBEPHOCTh, MPOTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIE 3a7aud B O0Opa30BATENbHOU AEATEIHLHOCTH, B
TOM YUCJIC TIPH U3YYCHUH (PU3UKU;

JaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh IIEPEHOCUTD 3HAHMS 110 (PU3HKE B PAKTUICCKYIO 00JIACTh )KU3HEACATEILHOCTH,

yMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUYEOHBIX MIPEIMETOB;

BBIJIBUTaTh HOBBIE UJCH, IIPEJIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 337]a4H, TOYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.



Pabora ¢ undopmanmeiti:

BJIaJIeTh HaBBIKAMU IOJTy4eHHs] MHPOpPMALUU (PU3NYECKOIO COJEp)KaHUsS M3 UCTOYHHUKOB
pasHBIX THIIOB, CAaMOCTOSITENIbHO OCYUIECTBIISATH TIOMCK, aHalu3, CHCTEMAaTH3alHI0 |
MHTEPIpPETANIO HHPOPMALIUN PA3THYHBIX BUIOB U ()OPM IMPEICTABICHHS,

OLICHUBATh JIOCTOBEPHOCTH HH(POPMALIUH;

UCIOJb30BaTh CPEACTBAa HMH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpPTaHM3AaLMOHHBIX 3a1a4 C COOJIOIEHHEM
TpeOOBaHUI YPrOHOMHKH, TEXHUKH O€301MaCHOCTH, THTHEHBI, PecypcocOepekeHus], MPaBOBBIX H
TUYECKUX HOPM, HOPM HH(POPMAITHOHHOM O€30I1aCHOCTH;

co3/laBaTh TEKCThl (DU3NUYECKOTO COJAEpKAaHUS B pa3NUYHbIX (opMmaTax ¢ Yy4EToM
Ha3HAuYeHUs WHPOpPMALMKM W LEJNEeBOM ayquTOpuHu, BBIOMpas ONTUMAIbHYIO (opMmy
MIPEJCTABIICHHUS U BU3yaJIH3allHH.

KoMMyHHKaTHBHBIE YHHBeEPCAJIbHbIE yYeOHbIE JeHCTBHUSA:

OCYIIECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH NI TELHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYalluil U CMAT4aTh KOH(INKTHL;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHUSI C MCIOJb30BAHUEM SI3bIKOBBIX
CPEICTB;

MMOHUMATh U UCTIOJIb30BaTh MPEHMYILECTBA KOMAaHIHOW U HHIUBUIYaTbHON pabOTHI;

BBIOMpATh TEMAaTUKY M METOJIbl COBMECTHBIX NEHCTBUI ¢ yu€TOM OOLIUX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJOr0 4JI€Ha KOJIJIEKTUBA;

MIPUHUMATh LI€TM COBMECTHOM JESATENbHOCTH, OPraHU30BBIBAaTh U KOOPJIMHUPOBATH
JEUCTBUSA 1O €€ INOCTMKEHHIO: COCTABIATH IUIAH JEHUCTBUHM, pacCHpeNeiATb POJU C Yy4ETOM
MHEHUH YYaCTHUKOB, 00CYK/1aTh Pe3yJIbTaThl COBMECTHOI padOTHI;

OLICHHMBATh Ka4eCTBO CBOETO BKJIaJa U Ka)JO0ro y4aCTHHKA KOMaHbl B OOIIMI pe3yibTar
1o pazpaboTaHHBIM KPUTEPHUSIM;

IIpearaTb HOBBIE IPOEKTHI, OLICHMBATh UIEH C MO3ULMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYNMOCTH;

OCYILECTBIISATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B PA3NIMYHBIX CHTyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBEpPcaJIbHbIE YUeOHbIE NeiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENbHYIO IESATENbHOCTh B 00nacTu (PU3MKU U
ACTPOHOMUU, BBISIBIATH MTPOOJIEMBI, CTaBUTh U ()OPMYIIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PAacUYETHBIX M KAueCTBEHHBIX 3ajad, IJIaH
BBINIOJTHEHUS] TMPAKTUYECKOM paboThl € Yy4€TOM HMEIOLIUXCS PECYpPcoB, COOCTBEHHBIX
BO3MO>XHOCTEU U MPEANOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;
pacHpsATh paMKH y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MTPEIIOYTCHHU;
JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (DOPMHPOBAHWIO U TIPOSBICHHUIO OJPYAWIAA B 00JAaCTH (U3HKH,
MTOCTOSIHHO TTOBBITIIATH CBOM 00pa30BaTeIbHBIN M KYJIBTYPHBIA YPOBECHD.
CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIH HHTEJLJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYAIlUsIM, BHOCUTh KOPPEKTHUBBI B JIESATCIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJIaZICTh HABBIKAMU IO3HABATEIbHOU pe(i)JICKCI/II/I KaK OCO3HaHUsA COBEPIIACMBbIX HeﬁCTBHﬁ
Y MBICIIUTEIILHBIX MPOIECCOB, HX PE3yJIbTATOB M OCHOBAHHUIA,

WCIIOJIB30BaTh MPUEMBI PEIICKCUU JUIsI OLIEHKU CUTYAIlUH, BRIOOpA BEPHOTO PEILICHHS;

YMCTb OLICHUBATb PUCKU U CBOCBPEMCHHO IIPUHUMATL PCUHICHUA 110 UX CHUIKCHULO,

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [P aHAIU3E PE3YJIbTATOB JCATEIbHOCTH;

IIpUHHUMATh ce6${, IHOHHMMasA CBOHM HEJOCTATKN U JOCTOMHCTBA,

NPUHUMATh MOTHBBI H @pTYMEHTHI JIPYyTUX TPU aHAINM3€E PE3YJIbTATOB JICATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nmponecce JOCTUKCHUA JIMIYHOCTHBIX PE3YJILTATOB OCBOCHUA MTPOTpaMMBbI 11O (1)I/I3I/IKC JJIA
YPOBHSI CpeiHero o01ero oopa3oBaHus y OOyJaroIIUXCsl COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEJUICKT, TPEATOIIAT Ao C(hOPMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHHE,
BHJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON cepbl, ObITh YBEPSHHBIM B ce0e;

CaMOpeTyJIHPOBAHUS, BKITIOYAFOIIETO CaMOKOHTPOJTb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHUE, CIIOCOOHOCTh aJalnTHPOBATHCS K 3MOIMOHAIBLHBIM
M3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMM, BKIIOYAIONICH CTPEMIICHHE K JOCTIIKCHHWIO IEIH U YCIEXy,
OINITUMU3M, HHUIIUATUBHOCTb, YMCHHUC HeﬁCTBOBaTL UCXO0Os1 N3 CBOUX BOSMO)KHOCTCﬁ;

OMIIATUH, BKIIOYAMOIIEH CIOCOOHOCTh TOHUMATh 3MOIMOHAILHOE COCTOSHUE IPYTHUX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAaIOIIUX CHOCO6HOCTB BBICTpAaNBATh OTHOLICHUA C APYTUMU
JIIOJIbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3periaTb KOH(IUKTHL.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy obydenus B 10 ki1acce npeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIINXCSI YMEHHH:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3UKU B (HOPMUPOBAHUM COBPEMEHHOM
HAy4YHOM KAapTUHBI MHUPA, B Pa3BUTHH COBPEMEHHOW TEXHHUKHM U TEXHOJIOTUH, B MPAKTUYECKOU
NESATENIBHOCTH JIIOACH;

YUUTHIBATh TPAHMUIBI TPUMEHEHUS HU3YyUYEHHBIX (PH3MUECKUX MOJEJeH: MaTepuaibHas
TOYKa, MHEpLHUAJIbHAs CHCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TENO, WAEaJbHBIA ras, MOIENIu
CTPOECHMS Ta30B, )KMIKOCTEH W TBEPABIX TEJ, TOUCYHBIA ICKTPUYECKUH 3apsi IPU PEIICHUN
¢bu3nyeckux 3aaad;

pacnio3HaBaTh (PU3UYECKHUE SBJICHUS (TPOIECCH) U OOBSACHATH MX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUH CTPOEHUS BEUIeCTBA M DJIEKTPOJUHAMHKU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJMHEHHOE JBM)KEHHE, CBOOOJHOE MaJeHUE Tel,
JBIDKEHUE 110 OKPYXXHOCTH, WHepLus, B3auMojaeicTBue Ten, auddysus, OpoyHOBCKoOe
JIBIDKEHUE, CTPOCHHUE KUAKOCTeH M TBEPIBIX TeJ, M3MEHEHHE 00BbEMa Tell MpPU HarpeBaHUH
(oxJytaXkAeHUn ), TEIJIOBOE paBHOBECUE, UCIIapEHHE, KOHACHCAlNs, TUIaBJIEHUE, KPUCTAITN3aLus,
KHUIICHHE, BJIAKHOCTHh BO3/lyXa, IOBBILICHWE JABJICHHS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEKIYy lapaMeTpaMu COCTOSIHMsI ra3a B H30IpoLEccax, JJIEKTpU3alus Tell,
B3aUMOJCICTBUE 3apsAI0B;



OIUCHIBATh MEXAHUYECKOE JIBUKECHUE, MCIOJIb3Ysl (U3NYECKUE BEIMYUHBI: KOOPAMHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Teljla, CHJIa, UMITYJIbC Tela, KUHETUYECKas
SHEprus, MOTEHIMAJbHAs SHEPrus, MEXaHudyeckas paboTa, MEXaHWYecKas MOIIHOCTb; IPH
ONMCaHUM TPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICHA MCIOJB3YEMBbIX BEJIMYMH, UX
0003HaYeHMS U €UHHULBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY
C ApyTHMM BECINYHMHAMU,

ONMCBHIBATh HW3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SBJICHUS, HCIOJIB3Ys
¢u3nueckre BENUYMHBL: JaBJIEHHWE ra3a, TeMmIeparypa, CpeaHsis KHUHETUYeCKas SHeprus
XA0TUYECKOr0 JIBUKEHHUS MOJIEKYJ, CPEIHEKBAaIpaTHUYHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIJIOThI, BHYTPEHHsSI 3HEprus, pabdora rasza, Kod(QQUIMEHT MOJE3HOro JEHCTBUSA TEIIOBOTO
JIBUTATEIS; IPY OTMCAHUH MTPABUIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOB3YEMbIX BEJTHYHUH,
uX O0003HAYeHUS M EIUHUIIBI, HAXOAWUTh (OPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (DU3HUECKYIO
BEJIMYHHY C JPYTMMH BEJIMYMHAM;

OIHCHIBAaTh WU3YYEHHBIE JJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(poriecchl), UCTIONB3Ysl (U3MUYECKUE BEIMYMHBI: AJICKTPUUSCKUN 3apsi, AJIEKTPUUIECKOE IMOJIe,
HaIpsDKEHHOCTh  MOJSA, NOTEHLIMAN, pPa3sHOCTh IIOTEHIWAJIOB; NPH ONHCAHUU IMPABHIBHO
TPAaKTOBaTh (PU3MYECKHIM CMBICT MCIOJIB3yEMbIX BEIMYMH, UX OOO3HAueHWs W EeAMHULIBI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeIMUUHAMM;

aHaM3UPOBaTh (DU3MYECKHE MPOIECChl W SBICHUS, UCIONB3Yys (pU3MyecKue 3aKOHBI U
MPUHLMUIIBL: 3aKOH BceMupHoro tsrorenus, I, II u III 3akonel HproTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKON DHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCA, IPUHLUI CYNEPIO3ULIMHA CUJI, TPUHLIAI
paBHONpPABUs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHMUS
BEILIECTBA, Ia30BbIC 3aKOHBI, CBA3b CPEIHEH KUHETHYECKOM SHEPrUU TEIUIOBOIO JBHUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmeparypoil, MepBblid 3aKOH TEPMOIMHAMHKH, 3aKOH COXpPaHEHUs
UIEKTPUUYECKOro 3apsiia, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTHUYeCKOEe BhIpaKEHUE U YCIOBUS (TPaHULIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MIPUHIIMITBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pasiauyath yCIOBUS UX O€30MaCHOTO UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBINOJIHATh SKCIIEPUMEHTBl 10 MCCIIEJOBAHUIO (PU3UYECKUX SBJICHUH M HPOLECCOB C
UCIOJb30BAHUEM  IMPSIMBIX M  KOCBEHHBIX M3MEpPEHMH, TMpH 3TOM  (HOpMyIupOBaTh
npobiieMy/3amaqy M TUNOTE3y Y4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPEIJIOKEHHOTO0 000PY0BaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATEH BHIBOIBL;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJIWYMH, NPH 3TOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO HM3MEPEHHs U MCIIOJb30BaTh H3BECTHBIE METOJ/bI OIICHKH
MIOTPELIHOCTEN U3MEPEHUN;

HCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (QU3NYECKUMHU BEIUYMHAMU C HCIIOJIb30BaHUEM
IOpSMBIX H3MEPEHUH, NpH 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (HUKCHUPOBATh pPE3YJIbTATHI
MOJIyYEHHOH 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BUAE TAOIUI] M rpadUKOB, AeIaTh BBIBOJIBI
10 pe3yJIbTaTaM UCCIIEJOBAHMS;

coOnrofaTh MpaBwiia 0€30MacHOr0 TpyAa IMpU NPOBEACHUM HCCIEIOBAaHUI B paMKax
y4e0HOr0 SKCIEPUMEHTa, Y4YeOHO-HUCCIIEOBATENLCKOM UM NPOEKTHOM AEATENbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00paToOpHOro 000py10BaHHUS;

pemiaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHON (PHU3MUECKOW MOJENbIO, HCIONb3Ys
¢u3nvecKkre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHUS 3a/1a4d BHIOMPATh (HPU3NIECKYIO
MOJIeNIb, BBIIENATh (PU3NYECKHE BEIMUYUHBI U (OpPMYyJbl, HEOOXOOUMBbIE s €€ pelleHHs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIy4€HHOI'0 3HAaUE€HUs! (PU3UUECKOM BETMUUHBI;



peuiaTh KauyeCTBEHHbIEC 3a/1ayd: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO ILIETIOUYKY
paccyXIeHH ¢ ONOPOi Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS;

WCTOJNB30BaTh MPH pEIIeHHH Y4YeOHBIX 3aJad COBPEMEHHBIE HH(POPMAIMOHHBIC
TEXHOJIOTHH JUIsl MOMCKA, CTPYKTYPHUPOBAHUS, UHTEPHpPETAlM U MpeJICTaBiIeHUs] y4eOHOU u
HAyYHO-TIONYJISIPHON HMH(POpPMAIK, MOJYYSHHON W3 Pa3MUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaJM3UPOBATh MOJyyaeMylo HH(POPMALHIO;

MPUBOANUTH TPUMEPHI BKJIA/a POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYIKAIOILIETO MUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHUI;

UCIIONB30BaTh TEOPETHYECKUE 3HaHUA 10 (U3MKE B TOBCEAHEBHOW KH3HU s
obecrieyeHns 6€30MaCHOCTH MPU OOPAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHS 3JI0POBbS U COOIIOZCHUSI HOPM SKOJIOTUIECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyMIIe C BHIIIOJHEHUEM PA3IIMYHBIX COLUATIBHBIX POJIEH, IUIAHUPOBATh paboTy
TpyNNbl, paloOHAIbHO pacmpenessTh OOS3aHHOCTH W IJIAaHUPOBATh JESATENBHOCTH B
HECTaH/JApPTHBIX CHUTYyalUsX, aJ€KBAaTHO OIICHMBATh BKJIAJ Ka)KIOIO M3 YYaCTHHUKOB IPYIIBI B
pelIeHre paccMaTpUBaeMOM MPOOIIEMBI.

K xonuy oOyuenus B 11 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH Y 00YUYAIOIIUXCSI YMEHUI:

JIeMOHCTPUPOBATh HA MpPUMeEpax pojib U MecTo (GU3UKU B (HOPMUPOBAHHM COBPEMEHHOU
Hay4YHOW KApTHUHBI MHUPA, B Pa3BUTHM COBPEMEHHON TEXHHMKU M TEXHOJIOTMH, B NPAKTHYECKOU
NEeSTeNIbHOCTH JIFOJIEH, IEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KApTUHBI MUDA;

YUUTHIBAaTh TPAHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUEeCKHX MoJeNel: TOYEeUHBIH
NEKTPUYECKUI 3apsii, Jyd CBETa, TOYEUHBIM MCTOYHHMK CBETA, SAJEpPHAs MOJENb aToMma,
HYKJIOHHAs1 MOJIEJTb aTOMHOTO si/Ipa MPH peleHnH (GU3NIECKUX 3a/1aY;

pacro3HaBaTh (U3MUECKUE SBIEHUSA (MIPOILECCh) M OOBSACHATh MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH U KBAaHTOBON (DU3MKU: 3JEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHMUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHAas
UHAYKLIMSI, ACHCTBME MAarHUTHOTO IIOJII HA MPOBOJHUK C TOKOM U JBIXKYIIMHCA 3apsij,
AJIEKTPOMAarHUTHBIE KOJIeOaHUsI ¥ BOJIHBI, IPSMOJIMHEHHOE PaclpOCTPAHEHUE CBETA, OTPaXKEHHE,
npenomiieHue, uHTepdepeHus, audpakuus U MOJISIpU3alMs  CBETa, JIUCIEPCHS CBETa,
dotoanexkrpudeckuit 3¢ dext (hororddekr), cBeToBOE AaBlieHNE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pPOJIa, ECTECTBEHHAs! U MCKYCCTBEHHAs PaIlOaKTUBHOCTD;

OINMCHIBATh U3YUYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPeNl) U AJIEKTPOMATrHUTHBIC SIBICHUS (TPOIIECCHI),
UCHONb3yd (U3NYECKHE BEIWYMHBI: JJIEKTPUUECKUM 3apsl, CHJIa TOKa, 3JIEKTPUYECKOe
HaIpsDKEHUE, 3JIEKTPUUECKOE CONPOTHUBIIEHUE, Pa3HOCTh OTEHIMAJIOB, AJIEKTPOIBIIKYILAs CUJa,
paboTta TOKa, MHAYKLIMS MarHuTHOro mojs, cuia Ammnepa, cuna JlopeHua, WHIYKTUBHOCTb
KaTyIIKH, SHEPrusi 3JIEKTPUUYECKOr0 W MArHUTHOTO TOJIEH, MEpUoJ M YacToTa KojeOaHui B
Kosie0aTeabHOM KOHTYpE, 3apsii U CHjla TOKa B IpOILiecce FapMOHUYECKHUX 3JIEKTPOMarHUTHBIX
KosneOaHul, (POKYCHOE pacCTOSHHE M ONTHYECKas CUja JIMH3bI, NMPH ONHUCAHUHM NPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICIT HCIONB3YEMBIX BEIUYMH, WX OOO3HAYCHHS W EIAWHUIIB,
yKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UYECKYIO BETMUUHY C IPYTUMH BeIMYMHAMU;

OMKCHIBATh M3Y4YCHHBbIE KBAHTOBBIC SBJICHHS W TIPOIECCHI, HCIONB3Yysd (U3HUECKUE
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, DHEPIUsi U
uMIyibc (OTOHA, TEPUOJ TONypaclana, SHEPrHs CBSA3M aTOMHBIX SIep, INPH OIHCAHUH
MPaBWJIbHO TPAKTOBaTh (PU3NYECKUN CMBICI HCIIOJIb3YEMbIX BEIMYMH, MX O0O3HAYeHHs U



€MHUILIbI, YKa3bIBaTh (OPMYIIBI, CBSI3BIBAIOLIUE NAHHYIO (PU3UYECKYI0 BEIUYHUHY C APYTUMHU
BEITMYMHAMU, BBRIYUCIISTH 3HAUCHUE (PU3NIECKOM BETUIHHBI;

aHAM3UPOBaTh (DU3UYECKHE MPOIECCHl W SBJICHUS, UCHONB3Yys (hU3MYecKhe 3aKOHBI U
OpUHLIMIIBL:  3akoH OMa, 3aKOHBI MOCHEAOBATEIbHOIO U MAPAUIEIBHOIO COEIUHEHUS
MPOBOAHHUKOB, 3akoH JIxoyns—JIeHna, 3akoH JJIEKTPOMArHUTHOM HMHIYKIUH, 3aKOH
MPSIMOJIMHEHOTO PacIpOCTPAHEHHUs CBETA, 3aKOHbI OTPAXEHHUS! CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa st (QoToddderra, 3aKOH COXPAHEHHUS DHEPTrUH, 3aKOH
COXpAaHEHHUS HMITYJIbCa, 3aKOH COXpPaHEHMsI DSJEKTPUUECKOro 3apsja, 3aKOH COXpaHEHUs
MaccoOBOTO 4YHCIa, MOCTyJIaThl bopa, 3aKOH paJMOaKTUBHOTO pacnajaa, Ipu 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIpAXKEHHE W YCJIOBHS (TpaHUIIB,
00J1acTH) TPUMEHNUMOCTH;

OTIpe/IEIIATh HANpaBJIEHWE BEKTOpa MHIYKIUU MArHUTHOTO MOJISi MPOBOJHHKA C TOKOM,
cuibl Amriepa u cuiibl JlopeHna;

CTPOUTHh U OMHCHIBATH M300paKEHHUE, CO3/AaBaEMOE IMJIOCKUM 3€pKajoM, TOHKOUW JIMH30M;

BBITIOJIHATh JKCHEPUMEHTHI MO HCCICIOBAHUIO (U3UUECKUX SBICHUH W TPOLECCOB C
WCTIOIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HM3MEpPEHUW: TpU ITOM  (POpPMYyITHPOBATH
mpobieMy/3ajaduy M TUIOTE3y Y4eOHOro OSKCIEepUMEHTa, COOUpaTh YCTAHOBKY U3
MIPETI0KEHHOTO 000PYI0BaHUS, TPOBOAUTD OMBIT U OPMYITUPOBATEH BHIBOIBI;

OCYIIECCTBIISATh TPSMBIE W KOCBEHHBIC H3MEPCHHS (U3MUECKUX BEIWYMH, TPH ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs U HCIOIb30BaTh HM3BECTHbIE METOJIbI OLEHKU
MOTPEIIHOCTEN U3MEPEHUN;

HCCIIeIOBATh 3aBUCUMOCTH (PH3UYECKUX BETUYHH C UCIIOJIb30BAHUEM TMPSIMBIX NU3MEPECHHUIA:
IIPU 3TOM KOHCTPYHPOBAThb YCTaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYCHHOH 3aBUCHUMOCTH
(bU3MYEeCKUX BETWYMH B BHIE Ta0bnui W TpaduKoB, MAeNaTh BBIBOJABI 1O pe3yJbTaTaM
UCCIIeZIOBaHUS;

coOnrofaTh mMmpaBwia O€30MacHOro TpyAa MPU MPOBEACHUM HCCIEIOBAaHUI B paMKax
y4eOHOTO OIKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M IMPOEKTHOW JIEATEIILHOCTH C
HCIIOJIb30BAaHNEM U3MEPHUTENBHBIX YCTPOUCTB U JIaOOpaTOPHOTO 000PYJOBAHMUS;

pemiath pacuéTHhIE 3aJa4yd C SBHO 3aJaHHOM (DU3MUECKON MOJIENbI0, HCHOJIb3Ys
(u3nueckre 3aKOHbI M MPUHIIUITBI, HA OCHOBE aHaJK3a YCJIOBUA 3aJa4d BBIOUPATh (PU3HUECKYIO
MOJIeTIb, BBIICIATh (U3MYECKUE BETUYMHBI U (HOPMYJBI, HEOOXOAMMBIE I €€ pelICHHS,
IIPOBOAUTDH PacU€Thl U OLICHUBATH PEAIbHOCTD MOJIyYEHHOI'O 3HaYeHUsI (PU3NUECKON BEIUUNHBI,

pelath KayecTBEHHbIE 3aJauM: BBICTPAaWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO IIETIOUKY
paccyACHUIA C OTIOPOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3HUECKUE SIBICHUS;

WCTONIb30BaTh TIPU  PEIICHWH Y4YeOHBIX 3a/lad COBPEMEHHBIE HH(OPMAIIOHHBIC
TEXHOJIOTUU JJIsi TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPHPETAIMH U TPEJACTaBICHUS y4eOHOU M
HAy4YHO-TIONYJISIPHOM HMH(pOpPMAIK, MOJYYEHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATH MOTy4aeMyto HH()OPMAIINIO;

OOBSICHSTH IPUHIIUIIBI IEHCTBUS MAIIMH, TPHOOPOB U TEXHUIECKUX YCTPOICTB, pa3nuiaTh
yCII0BUS UX 0€30I1aCHOI0 UCIIOJIB30BaHUs B IOBCEIHEBHOM JKU3HH;

MPUBOJUTH MPUMEPHI BKJIAJa POCCUHUCKUX U 3apyOe HBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE TIPOIIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJOTHUH;

WCIONIb30BaTh TEOPETHUYECKHE 3HAHHWS 10 (U3UKE B TIOBCETHEBHOW JKU3HU JUIS
obecrieyeHnss O€30MaCHOCTH MPHU O0PALIEHUHN C MPHOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPaHEHHUS 3/I0POBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBECHUS B OKpPY KaIoIlel cpee;



paboTath B IpyIIie C BHIIOJHEHUEM PA3IUYHBIX COLUANIBHBIX pOJiei, MIaHUPOBaTh paboOTy
TPYMNIbl, palMOHAIBHO paclpeneiiaTh OO0f3aHHOCTH U IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalUsAX, aJ€KBAaTHO OLICHMBATh BKJIAJ KAXKJIOTO M3 YYAaCTHUKOB I'PYIIIBI B
peleHre paccMaTpuBaeMoi POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HauMveHnoBauue KoaundecTBOo yacoB

Ne DJIeKTPOHHBIE (I (pOoBbIE)
Pa3aesioB U TEM KontposabHbie IIpakTH4eckue

n/n Bcero o0pa3oBaTesbHbIE pecypchl
NPOrpaMmal padoThI padoThI

Paznea 1. DU3UKA U METO/bI HAYYHOI'O IIO3HAHUA

dusuka u METOIbI

1.1 2 https://m.edsoo.ru/AVIAWVNQO
Hay4YHOT'O TIO3HAHUS
Uroro no pazneny 2
Paznexn 2. MEXAHUKA
2.1 Kunemarnka https://m.eds00.ru/SNO2MCW XU
2.2 JnHamuka 7 https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXpAHEHNA B 6 1 1 https://m.edsoo.ru/8B6NRCXHA7
MEXAHUKE
Uroro no pazneny 18

Pasnea 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJINHAMMUKA

3.1

OcHOBBI
MOJIEKYJIAPHO-
KMHETUYECKOU TEOpUU

https://m.edsoo.ru/HRGVENOPE

32

OCHOBBI
TEPMOJIUHAMHUKH

10 1

https://m.edsoo.ru/HK6KIL6RS9

33

ArperatHbie
COCTOSIHUS BELIECTBA.
®Da30BbIC MEPEXOIbI

https://m.edsoo.ru/HSM355JCH

Uroro no pazneny

24




Paznea 4. JIEKTPOIUHAMUKA

4.1 DNeKTpoCTaTHKA 10 https://m.edsoo.ru/LSRP72QLI
[TocTostHHBIN
€CKHil .
4.2 DHCKTPIACCRIITOR 12 https://m.edso0.rt/GEWTDQXWW
Toxu B pa3nu4HbIX
cpenax
Uroro no pazneny 22
Pe3epBHOE Bpemst 2
OBIEE KOJIMYECTBO 68

YACOBIIO ITPOI'PAMME




11 KJIACC

KoaunuecTBo yacoB

Ne HaumeHoBaHme pa3ie/ioB dyeKTpoHHbIE (HU(PpOBbHIE)
Kontpoabubie | I[lpakTuueckue
n/l | ¥ TeM NPOrpamMMsbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznen 1. JIEKTPOAUHAMUKA
MarunurtHoe 1oe.
1.1 DNeKTpOMarHuTHas 11 1 3 https://m.eds00.1u/Z2Q390NGS8
WHTYKITUS
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U1 BOJIHbBI
MexaHnudeckue u
2.1 AJIEKTPOMAarHUTHBIE 9 1 https://m.eds0o.ru/3TLNQKPG6
KoseOaHus
M
22 CXATITICCIHE 1 5 1 https://m.eds00.rt/WQT6385V 1
AIIEKTPOMATrHUTHBIE BOJTHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Utoro no pazaeny 24

Paznea 3. OCHOBBI CITIEITUAJI

bHOMW TEOPUHU OTHOCHUTEJIBHOCTH

OCHOBBHI cIIELIUATBHON

3.1 1eOpHH OTHOCHTETBHOCTH 4 1 https://m.edso00.ru/AOQUCOVDK?2
Hroro no pasaeny 4
Paznen 4. KBAHTOBASI ®U3UKA

4.1 UICMEHTEI KBAHTOBOIH 6 https://m.eds00.r/SWOVAWQRS

OIITUKH




4.2 CtpoeHue atoma 4 https://m.edsoo.ru/HSBEAOOEA
43 AToMHOE sI1IpO 5 https://m.eds00.ru/97MC9DZXQ
Hroro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

5.1

OJeMeHThl aCTPOHOMUHU U
acTpoPU3NKU

7

1

https://m.edsoo.ru/3EOD6K XI9

Hroro no pazneny

7

Paznea 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 O06o0maroiiee MOBTOPEHHE 4 https://m.edsoo0.ru/O2JEGZCIM
Hroro no pasaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOBIIO ITPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoinuecTBo yacos
Ne Hara DJIeKTPOHHBIe N (ppoBbIE
TeMma ypoka Kontpoabnbie | IlpakTudyeckue
n/n Bcero u3yueHusi | oOpa3oBaTeibHbIE pecypchl
padoThI padoThI
®dusrka — HayKa O IPUPO/IE.
1 HayuHbie MeTO b TO3HAHUS 1 https://m.edsoo.ru/YXGQSPM1P
OKPYXKAaroIIero Mupa
Ponb u MmecTo pusuku B
(dbopMUPOBAHNUY COBPEMEHHOM
2 Hay4YHOW KapTHUHBI MUPA, B 1 https://m.edsoo.ru/SHSXWFFVO
MPAKTUIECKON IS TeTLHOCTH
JOJIEU
MexaHnueckoe JBUKECHUE.
OTHOCUTETHHOCTH
3 MEXaHUYECKOTO JIBFIKCHHS. 1 https://m.edsoo.ru/RSOAOQVSZX
IIepemenienue, CKOpOCTb,
YCKOpEHHE
P -
4 ABHOMEPHOC HPAMOINMHCHHOS 1 https://m.edsoo.ru/L8IPY2JEZ
JIBIDKEHHE
P
5 aBHOyCKOpeVHHoe 1 https://m.edsoo.ru/MDIDKJOUB
MPSIMOJTMHEHHOE JIBUKCHHE
CBoOoiHOE TTasieHHe.
6 YckopeHue cBOOOTHOTO 1 https://m.edsoo.ru/MXPLZIX8]J
naIeHus
K i :
7 PHBOIHHEHHO® HBmKeHI:Ie 1 https://m.edsoo.ru/TFLI2C4DN
JIBrm>keHre MaTepuaibHON




TOYKH 10 OKPYKHOCTH

[TprHIMI OTHOCUTEIBHOCTH
INanunes. MHepuuanbHble
cucreMsl orcyera. [lepBbiit
3akoH HproTOHa

https://m.eds00.1u/J6QY7N3IWN

Macca tena. Cuna. [Ipunuun
CYTIEpIIO3UIK CHI. BTOpon’
3akoH HproToHa 1yist
MaTepHaIbHON TOUKH

https://m.edsoo.ru/BVINWTAQH

10

Tperun 3akoH HeroToHa J1st
MaTepUaIbHBIX TOUEK

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMHPHOTO TSTOTEHMS.

Cuna tsxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH I 'yka.
Bec Tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapdunuent
Tpenusi. Cuiia CoOnpoTUBICHUS
IpY IBIKEHHUH TeJa B
KHUJIKOCTH WU Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocrynarensHoe n
BpaniaTeIbHOE JBUKEHNE
a0COJIIOTHO TBEPOTO TEa.
MomeHT cunbl. [111e4uo cunbl.
VYcnoBusi paBHOBeCHS
TBEPJAOTO Tela

https://m.edsoo.ru/IDOAU40TS

15

HMitynsc MaTepuanbHOU
TOYKH, CUCTEMBI

https:/m.edsoo.ru/M5JQTKNWC




MaTepUalbHBIX TOYEK.
Nmnynbe cuiibl. 3aKoH
COXpaHEHUs UMITYJIbCA.
PeaktuBHOE NBUXKEHUE

16

PaboTa u MOIIIHOCTH CHIIBI.
Kunernueckas sneprus
MaTepHaIbHON TOYKH.
Teopema 06 U3MEeHEHUH
KUHETUYECKOU SHEPTUH

https://m.edsoo.ru/J1V59L.28B

17

[ToreHmansHas 3HEprusl.
[ToreHumanpHas SHEPrust
yIpyro aeOopMHUPOBAHHOU
npy>xunsbl. [loTeHmanbHas
SHEprus Tena BOIU3H
MOBEPXHOCTHU 3eMJTU

https://m.edsoo.ru/RNEXJW4KF

18

[ToreHumanbHbIE U
HETIOTCHITHATBHBIE CHITBI.
CBs13b pabOTHI
HETIOTCHIIMAIBHBIX CHJI C
U3MCHCHUEM MEXaHHUUECKOU
SHEPrUU CUCTEMBI TEJl. 3aKOH
COXPAHCHHS MEXaHHUYCCKOU
SHEPTUA

https://m.eds00.1u/DA3QVTOXQ

19

JlaboparopHas paboTa
«HccnenoBanue cBA3M pabOThI
CHJIBI C UIBMCHCHHUEM
MEXaHUYECKOW SHEPrUH Tela
Ha MpUMEpPE PacTSHKEHUS
PE3UHOBOTO KI'yTa»

https://m.edsoo.ru/W1R4R&8UG




20

Konrtponbnas pabora 1o teme
«Kunemaruka. /[nnamuka.
3aKOHBI COXpaHEHUS B
MEXAHHKE

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJOKEHUS
MOJICKYJIIPHO-KHHETHIECKOM
teopuu. bpoyHoBCKoe
newkenue. uddysus

https://m.edsoo.rut/OEY9VYU2B

22

XapaxkTtep IBUKECHUS U
B3aMOJICUCTBUS YaCTHIL
BellecTBa. Moenu CTpoeHus
ra3oB, )KUJIKOCTEH B TBEPIBIX
Ten

https://m.edsoo.rt/AUV2ZDR3X

23

Macca monekyn. KonnuectBo
BemiecTBa. [locTossHnaas
ABorajipo

https://m.edsoo.ru/FL1BAQD13

24

TermmoBoe paBHOBECHE.
Temneparypa u €€ U3MepeHue.
[ITxana remnepatyp Llenbcus

https://m.edsoo.ru/ WPNY6QARZ

25

WU neanpusrii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcomroTHas TeMIiepaTypa Kak
Mepa CpeIHEN KNHETUYECKOU
SHEPrUH JIBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akon JlanpToHa. I'a30BbIe
3aKOHBI

https://m.edsoo.ru/YIWB66I3 A




28

JlaboparopHas paboTa
«HccnenoBanne 3aBUCUMOCTH
MEXy TapaMeTpamMu
COCTOSIHUS Pa3peKEHHOTO
raza»

https://m.edsoo.ru/35DBLKT96

29

H3omporieccsl B HieaTbHOM
rase u ux rpaduueckoe
MpeaACTaBJICHUC

https://m.edsoo.ru/OZJ3KZNI5

30

BryTpeHHss sHEeprus
TEPMOTUHAMHYECKON CHCTEMBI
U CIIOCOOBI €€ U3MCHEHUS.
KomnnyecTBO TEIIOTH U
pabota. BHyTpeHHsIs SHeprus
OJHOATOMHOI'O HJI€aJIbHOTO
rasa

https://m.eds00.ru/9JQITVXIS

31

Buasl Termonepenauun

https://m.edsoo.ru/36JJI20W9

32

V nenpHas TEINIOEMKOCTD
BemecTBa. KomndecTBo
TEIJIOTHI IPH TETIoNepeiaye.
AnraGaTHBIH TTporecc

https://m.edsoo.ru/5SK3Y4HK6L

33

ITepBoIii 3aK0H
TCPMOANHAMHKHU U €TO
MIPUMEHEHHE K U30MpoIieccam

https://m.edsoo.ru/2HO6R3GAS

34

HeoGpatumocTs nporieccos B
npupoae. Bropoii 3akoH
TEPMOJIUHAMUKH

https://m.edsoo.ru/S85SL WDFTS

35

[punnun nevicreus u KT
TEIIOBOM MAIIIUHBI

https://m.edsoo.ru/DLCDEAAUC




36

IMuxn Kapuo u ero KII/]

https://m.edsoo.ru/4XPSAOVIM

37

DKOJIOTHYECKHUE MTPOOTIEMBI
TETUIO3HEPTETHKH

https://m.eds00.ru/PO7ZMYMSI

38

O6o06uaromuit ypok
«MonexynsipHasi pU3UKa.
OCHOBBI TEPMOIUHAMUKI

https://m.edsoo.ru/9EKZ0DDWP

39

KonrponsHas pabora 1o teme
«MonexynsipHas (pu3MKa.
OCHOBBI TEPMOIUHAMUKIY

https://m.edsoo.ru/RCARYE6ZX

40

[TapooGpa3zoBanue u
KoHJeHcanus. Mcnapenue u
KUTICHUE

https://m.eds00.ru/X48Q078EE

41

AOcomoTHas U
OTHOCHUTEJIbHAS BIAKHOCTh
BO3Ayxa. HackleHHbIi ap

https://m.edsoo.ru/98HVAEBMM

42

TBepnoe Teno.
Kpucrannnueckue n
amop(HbIe Tena.
AHHW30TPOINS CBOUCTB
Kpuctamios. XXunkue
Kkpuctaysl. COBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

IInaBnenue u
KpHUCTaJUIM3aLus. Y IeJIbHast
TEIIOTA TIJIABIICHUS.
Cybmumarnust

https://m.edsoo.rui/OX117G6MR

44

YpaBHEHHE TEIJIOBOTO
OaytaHca

https://m.edsoo.ru/0ITUXGN211




45

DJeKTpU3aIus TeJ.
Onekrpudeckud 3apsa. JBa
BU/Ia DIICKTPHUUECKHX 3apsI0B

https://m.edsoo.ru/QJ2S7TWSBM

46

[TpoBOAHMKY, AUATEKTPUKHI U
MOJIYTIPOBOJIHUKH. 3aKOH
COXpaHEHHUS JEKTPUUYECKOTO
3apsiia

https://m.edsoo.ru/F3YVPQUYH

47

B3anMoencTBIE 3apsI0B.
3akon Kynona. Toueunsn
JIIEKTPUUCCKUH 3apsil

https://m.edsoo.ru/SU3BUOTHH

48

Hampspk€HHOCTh
AIIEKTPUYECKOTO TIOJISL.
[TpuHIIMI CyTIepIIO3UITIH
DIIEKTPUUYCCKUX MoJieH. JInHum
HaNpsKEHHOCTU

https://m.edsoo.ru/9IKAWD2V6

49

PabGota cun
AIEKTPOCTATHYECKOTO MOJISL.
ITorenmuan. Pa3HocTh
IMOTEHIINAJIOB

https://m.edsoo.ru/VOPD9ASLF

50

HpOBO,Z[HI/IKI/I U JUS3JICKTPUKU B
QJICKTPOCTATHYCCKOM II0JIC.
I[I/IBJIGKTpI/I‘{eCKaH
MMPOHNIIACMOCTb

https://m.edsoo.ru/12P2S3127

51

DNEeKTPOEMKOCTb.
Konnencarop

https://m.edsoo.ru/B1IUPRD52W

52

DIEKTPOEMKOCTb IIIOCKOTO
KOHJIeHCcaTopa. DHeprus
3apsHKEHHOT0 KOHICHCATOpa

https://m.edsoo.ru/XPUKPE2VE




53

JlaboparopHas paboTa
"M3MepeHue 3J1eKTPOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[TpuHMn geicTBUS U
pUMEHEHHE KOH/IEHCATOPOB,
KOMMPOBAJILHOT'O anmapara,
CTPYHMHOI'O IIPUHTEPA.
DnexTpocTaTHuecKast 3aliuTa.
3a3eMIIeHHE 2IEKTPONpruOOpoOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNEeKTPUUECKU TOK, yCIOBUS
€ro CyIIeCTBOBAHHUA.
[Tocrosiuubiii Tok. Cuiia Toka.
Hamnpsoxenue.
Comnpotusnenue. 3akon Oma
JUISL y4acTKa Lenu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenbHOE,
napajuleIbHOE, CMEIIAaHHOE
COEJIMHEHHE IIPOBOIHUKOB.
JlaGopaTtopHnast pabota
«HM3y4eHne cMEIaHHoro
COEJIMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaGora u momrHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axod Oma 111 HOJTHOU
(3aMKHYTOM) DIIEKTPUIECKON
nenu. KopoTkoe 3aMbIkaHue.
Jlaboparopnas pabota
«M3mepenne 3/1C ncrouHnka

0.5

https://m.edsoo.ru/YN5SBF7PBS




TOKa U €0 BHYTPCHHETO
COIIPOTHUBJICHU

59

Pe3epBHbIil ypoOK.
KonTtponpsHas paboTa o teme
"DOnexkTpoauHamuka /
Bcepocculickas npoBepoyHas
pabota

https://m.edsoo.su/MFM6EIESX

60

O06o0maromuii ypox
«ONeKTpoAUHAMUKaY /
Bcepoccniickas mpoBepouHas
pabota

https://m.edsoo.ru/PR6MDYO07H

61

DNeKTPOHHAas IPOBOAUMOCTh
TBEPABIX METAJLJIOB.
3aBUCHUMOCTB COITPOTHBIICHUS
METaJUIOB OT TeMIEepPaTyphl.
CBepxnpoBOIUMOCTb

https://m.edsoo.ru/ WMNNBQL9H

62

DNeKTpUYECKUHU TOK B
Bakyyme. CBOUCTBa
AIIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/4CCYCJ785

63

ITomynpoBOIHUKY, X
coOCTBEHHAas ¥ MpUMecHast
poBOAMMOCTE. CBOMCTBA p—
n-repexoa.
[ToynpoBOHUKOBEIE
pudOpHI

https://m.edsoo.ru/S55A1DQUR

64

DJeKTPUYECKUU TOK B
pacTBoOpax M paciuiaBax
AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS

https://m.edsoo.ru/QUOQUWVI91




JUucconuanus. BHCKTpOHI/IS

65

DJIEKTPUYECKHUH TOK B rasax.
CaMOCTOSITENBHBIN U
HECaMOCTOSTEIIbHBIN pa3psil.
Monnus. ITnazma

https://m.edso0o.ru/2VX2KI.FQA

66

DneKTpuuecKue mpudopsl U
YCTpPOMCTBA U UX
MPaKTUYECKOE IPUMEHEHHUE.
[IpaBuna TeXHUKH
0€e3011aCHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbhas paboTa mmo teme
«IIEKTPOCTATHKA.
[TocTOAHHBIN ANEKTPUUECKUIA
TOK. TOKHM B pa3iIM4HbIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

68

Pe3epBHBIit ypOK.
O6o006maromuit ypok o remam
10 knacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO HACOB
I10 ITPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTtposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
H3y4YeHHs

eKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

ITocTosTHHBIE MarHUTHI U UX
B3aUMOJCHCTBHE. MarHuTHOE
nosie. Bektop MarHuTHOM
WHIYKIUU. JIMHUY MarHUTHOM
WHIYKIUH

https://m.edsoo.ru/4ADMOYIJN6

MaruutHoe noJie TpOBOJHUKA
¢ TokoM. OnbIT DpcTena.
BsaumoneiictBue
MIPOBOJIHUKOB C TOKOM

https://m.edsoo.ru/1L5CT47FX

JlaboparopHas paboTa
((I/I3yquI/Ie MAarHUTHOTI'O I10JIs1
KaTYIIKH C TOKOM

https://m.edsoo.ru/HGHXINLRZ

JlelicTBHEe MAarHUTHOTO MOJIS
Ha IPOBOJIHUK ¢ TOKOM. Cuita
Awmmnepa. JlabopaTopHas
pabora «lccnenoBanue
JIEUCTBHUS ITOCTOSIHHOT'O
MarHuTa Ha paMKy ¢ TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBEe MAarHUTHOTO MOJIS
Ha JIBIKYIIYIOCS 3apS>KEHHYIO
yactuity. Cuna Jlopenia.
PaGoTa cuier Jlopennia

https://m.edsoo.ru/7ABZQGQC9

ONEKTpOMAarHUTHAs
nHaykius. [lotok BekTopa

https://m.edsoo.ru/VA26C9C3J




MarHuTHO uHayKuu. J1C
WHIYKIUU. 3aKOH
ANIEKTPOMATHUTHON MHIYKITUN
®dapanes

JlaGopatopHas pabota
«HccnenoBanue IBJIICHUS
AIIEKTPOMArHUTHON
WH]TyKIIAW

https://m.edsoo.ru/XZS5MQCBU

NHnyKTUBHOCTD. SIBIIEHME
camounaykiuu. J/1C
CaMOUHAYKIMHU. DHEPIust
MarHUTHOTO TTOJISI KATYIITKHU C
TOKOM. DJIEKTPOMAarHUTHOE
rose

https://m.edsoo.rt/EOTONSAEA

TexHuueckue ycTpomucTaa u
MX MPUMEHEHHUE: TOCTOSIHHBIE
MAarHHTBI, SJIEKTPOMATHUTHI,
ANIEKTPOIBUTATENb,
YCKOPHTEIH 3JIEMEHTAPHBIX
YacTUIl, THAYKIIMOHHAS TIeYb

https://m.edsoo.rt/UWNLFA9L6

10

O6o06maromuit ypok
«MaruuTHoe moJe.

DJIeKTpOMarHuTHas

WHTYKIIHS

https://m.edsoo.ru/COBOSBGMC

11

KoHTponbHas pabora 1mo Teme
«MarauTHoe IIOJIE.
DJIeKTpOMarHuTHas
AHIYKIUS

https://m.edsoo.ru/8X637ELEU

12

CB0O0OOTHBIE MEXAHUYECKUE

https://m.eds00.ru/9Y6GYWEVP




kosiebanus. 'apmoHnueckue
KoJIeOaHus. Y paBHEHUE
TapMOHHMYECKUX KOJICOaHUH.
[peBparienue sHepruu

13

JlaGopatopHas pabota
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHui
rpy3a Ha HUTH OT JUTUHBI HUTH
U MaccChl Ipy3a»

https://m.edsoo.ru/DPZEKR61C

14

KosiebarenbHbIH KOHTYD.
CB00OOIHEIC
SIIEKTPOMATrHUTHBIC
KoJIeOaHMs B UJI€aIbHOM
K0J1e0aTeIIbHOM KOHTYpE.
AHaJorus Mexmy
MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMU
KoJIEOaHUAMU

https://m.edsoo.rt/H6JCOSBAD

15

®opmyna Tomcona. 3akoH
COXPaHCHHUS YHEPTUU B
HJIeaIbHOM KOJIe0aTeIbHOM
KOHTYypE

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBnenue o
3aTyXarolux KOJIeOaHUsX.
BoiHyX1€HHBIE
MeXaHUYEeCKHe KojaeOaHusl.
Pe3onanc. Beinyx1eHHbBIE
AIIEKTPOMArHUTHbBIE
Kosie0aHus

https://m.edsoo.ru/FMBDWPPG4




17

[lepeMeHHBIH TOK.
CuHycouaaabHbIA
NePEMEHHBIN TOK. MOILTHOCTb
MIePEeMEHHOT0 TOKa.
AMIUTUTYHOE U
JICHCTBYIOIIICE 3HAYCHUE CHITBI
TOKA M HAMPSHKECHUS

https:/m.edsoo.ru/VDEY XRVUI

18

Tpanchopmarop.
[TpousBoacTBO, nepenaya u
noTpebIeHue AEKTPUIECKON
SHEPTUU

https://m.edsoo.ru/1ZWZUL8QK

19

Y CTpoCTBO U MPAKTHYECKOE
IIPUMEHEHUE DJIEKTPUYECKOTO
3BOHKQ, F€HepaTopa
MIEPEMEHHOTO TOKA, JIMHUI
aJIeKTponepeayd

https://m.eds00.ru/93Z12W4QQ

20

OKOJIOTUYECKUE PUCKU TTPU
MIPOM3BOICTBE
anekTposneprun. Kynbrypa
UCIIOIb30BAHUS
JJIEKTPOIHEPI U B
NOBCETHEBHOM KU3HH

https://m.edsoo.ru/3DUNYKWNO

21

Mexann4deckre BOJIHBI,
YCJIOBUSI paCIIPOCTPAHEHUS.
[Tepuon. Cxopoctb
pacnpocTpaHEHuUs U JUIMHA
BOJHBL. [lonepeunsie n
MPOJI0JIbHBIE BOJHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTH 3BYKa.

https://m.eds00.ru/Z827Q6V70




I'poMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

23

DJIEKTPOMAarHUTHBIC BOJIHBI,
UX CBOMCTBA M CKOPOCTb.
[Ikana 3eKTpOMarHUTHBIX
BOJTH

https://m.edsoo.ru/SWB57C06X

24

HpI/IHIII/IHBI paIII/IOCBSI?,I/I u
TeneBuneHus. Pazsurue
CcpeacTB cBs3u. Paguonokanus

https://m.edsoo.ru/2WQTSLGLV

25

KonTtponsHas pabota
«Konebanns 1 BOIHBI»

https://m.edsoo.ru/IHURON&OB

26

[Ipssimonuuerinoe
pacrnpocTpaHEHHE CBETA B
OJHOPOJIHOM cpeie.
TouedHbIM HCTOUHUK CBETA.
JIyu cBera

https://m.edsoo.ru/HUF74NDOW

27

OTtpakeHue cBeTa. 3aKOHbI
OTpPaKCHHSI CBETA.
[TocTpoeHue n300paxeHUU B
IUIOCKOM 3epKajie

https://m.edsoo.ru/IMBKQM227

28

[Ipenomnenue cera. [TomHoe
BHYTPEHHEE OTpakeHHE.
[penenbHBIN yToJl MOIHOTO
BHYTPEHHET0 OTPaKCHHS

https://m.edsoo.ru/V49RISTRN

29

JlaGopaTtophast pabota
«3mepenue nokaszarens
MPETOMIICHUS CTEKIIa»

https://m.edsoo.ru/JO2EIM1DQ

30

JInnzsl. [loctpoenune

https://m.edsoo.ru/W2MMS9KJC




n300paKeHMI B JIMH3E.
dopmyia TOHKOM JIUH3BI.
YBenuyeHne JTuH3bI

31

JlaGopatopHas pabota
«HccnenoBanue CBOUCTB
M300paKEHHH B JIMH3AX)»

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus ceeta. COKHbBIN
cocrtaB Oenoro ceta. L[Ber.
JlaGoparopHas pabota
«Habmonenne nucrnepcun
CBETa»

https://m.edsoo.u/K9OWVKEI11

33

UnTepdepenius ceera.
Hudpakuus ceta.
JudpakumonHas pemeérka

https://m.edsoo.ru/C8LCRSEJI

34

ITonnepedHOCTH CBETOBBIX
BouH. [lonspuzanus ceera

https://m.edsoo.ru/Q2118XYOJ

35

Ontrueckue mpuOOPsI U
YCTPOMCTBA U YCIIOBHS UX
0e30MacHOT0 MPUMEHEHUS

https://m.edsoo0.ru/M5127JYGT

36

['paHuIIbI IPUMEHHUMOCTH
KJIaCCUYECKOU MEXaHHUKH.
[TocTynatel cienuaibHOU
TEOPUH OTHOCHTEIILHOCTH

https://m.edsoo.ru/P8GBIFJ5SN

37

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH.
3ameIeHNE BPEMEHU U
COKpaIeHNE JUTHHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus u UMITYJIbC

https://m.edso0.ru/190Z2Y4BUB




PETSITUBUCTCKOH YaCTHIIBL.
CBsI3b MacChl C SHEPTUCH U
UMITYJIbCOM. DHEPTHsl IIOKOs

39

KonTponbhas pabora
«OnTuka. OCHOBBI
CIIELMAJIbHOM TEOpUHU
OTHOCHUTEJIBHOCTI

https://m.edsoo.ru/L8689JPLI

40

®otonbl. PopMmyina [Inanka.
OHeprus 1 UMITyJIbC POTOHA

https://m.edsoo.ru/ZL6P161L.A0

41

OTKpBITHE U UCCIICIOBAHNE
dororddexra. Onbiter A. T'.
CroneroBa

https://m.edsoo.ru/PGL5SXXSRO

42

3akonsl Gpotorddexra.
YpaBHeHUe DUHIIITCHHA JTs
dororddekra. «Kpachas
rparuia» porodpdexra

https:/m.edsoo.ru/YLCK770G8

43

Hasnenue ceeta. OnbiThl 1.
H. JIeGeneBa. Xumuueckoe
JIEUCTBUE CBETA

https://m.edsoo.r/EGO6ZQ1SA

44

TexHuueckne ycTpoicTa u
NPaKTUYECKOE IPUMEHEHNUE!
dboTo3eMEHT, GOTOATIHK,
coJiHe4Hast OaTapes,
CBETOJIUO/]

https://m.edsoo.ru/UFQDRSL5M

45

Penrenue 3amad no teMme
«DJ1eMEeHTEI KBAHTOBOU
OITUKID)

https://m.edsoo.ru/ZE73A67B1

46

Monens atoma ToMcoHa.

https://m.edsoo.ru/FIC1 1POHN




OmnsiThl Pesepdopaa mo
PacCEsIHUIO O-YaCTHII.
IInanerapHas MoesIb aTOMa

47

IToctynater bopa

https://m.eds00.ru/6X7GFHZ9X

48

N3nydenne u norioneHune
($hOTOHOB IpHU MEpPeXoie aToMa
C OJIHOTO YPOBHSI SHEPIUU Ha
Ipyrou. Buael ciektpos

https://m.edsoo.ru/NNEBHZYBE

49

BoJIHOBEIE CBOMCTBA YaCTHIL.
Bounbl e bpouis.
KopryckyisipHO-BOTHOBOU
nyanu3Mm. CIIOHTaHHOE 1
BBIHY)KJICHHOC M3JTyUCHHUE

https://m.edsoo.1ru/J710TLECO

50

OTKpbITHE PAAMOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo
OIIPEJICTICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHHUA

https://m.edsoo.ru/TSJIFUU3TP

51

Caowucrsa anb(da-, beta-,
FaMMa-I/I?:J'IyIIeHI/IH. BJ'H/I?[HI/IG
PaaMOaKTHBHOCTH Ha )KUBBIE
OpraHu3Mbl

https://m.edsoo.ru/UOIRQS0Z5

52

OTkpBITHE IPOTOHA U
HeuTpoHa. M3otonsl. Anbda-
pacnaj. DIeKTPOHHBIN 1
MIO3UTPOHHBIU OeTa-pacma.
["amma-uzyyenue

https://m.edsoo.ru/H2XIHOG3E

53

OHeprus cBsI3U HyKJIOHOB B
anpe. SinepHsie peakuum.
SnepHBIA peakTop.

https://m.edsoo.ru/CFJYJSSIG




[TpoGiieMbl, IEpCIEKTUBSI,
HKOJIOTMYECKUE aCIIEKTHI
SICPHON SHEPTETHKHU

54

DneMEHTapHBIE YaCTHUIIBL.
OTKpbITHE IO3UTPOHA.
Metoab! HaOIOACHUS U
pPETUCTpaLMU DJIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyH/IaMEHTAJIbHbBIE
B3auMOIeUCTBUs. EquHCTBO
(bU3HMUECKON KapTUHBI MUPa»

https://m.edsoo.ru/SUC62U40A

55

DTanbl pa3BUTHS ACTPOHOMHUH.
[Ipuknagnoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMuu. Bun 3B€31H0r0
Heba. Co3Be3aus, sipKue
3BE3]Ib], INTAHETHI, KX BUIUMOE
nBmkeHue. ConHevHast
CHCTEMA

https://m.edso0o.ru/5PXS2I19VY

56

Comunue. Congeynas
aKTUBHOCTE. McTOUHHUK
sHeprun CoJIHIIA U 3BE3]1

https://m.edsoo.ru/1JZR54JA0Q

57

3BE3/b1, UX OCHOBHEBIE
XapaKTePUCTUKH. 3BE3/bI
TJIABHOU
MIOCJIEI0BATEIBHOCTH.
BuyTpenHee cTpoeHMe 3BE3 .
CoBpeMeHHbIE TPEICTaBICHUS
0 MIPOUCXOXKICHUU U

https:/m.edsoo.ru/GGD3W7470




sposrori COJIHIIA U 3BE3]

58

Mueunbn [1yTh — Hama
lNanakrtuka. [TonoxxeHnue u
nBrxkenue CoJiHIIA B
I'amakTtuke. I'anakTuku.
YepHsle AbIpHI B Apax
TaJIaKTHK

https://m.edsoo.ru/L.2U4S1HU2

59

Bcenennas. Pa3oeranue
ranaktuk. Teopust bonbmoro
B3pbIBA. PennkTOBOE
u3IydyeHue. MerarajiakTuka

https://m.edsoo.ru/9TWRLVWNN

60

Hepermennsie npo6iemsl
aCTPOHOMHH

https://m.edsoo.ru/LJHNIL.2MCF

61

KonTponbnas pabora
«DIIeMEeHTbI aCTPOHOMUU U
acTpoU3UKI»

https://m.edsoo.ru/TXTTCT488

62

O6o6maromuii ypok. Ponb
(U3UKH U aCTPOHOMHUH B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOM,
COLIMAJIBLHOM M ATHUYECKOU
cdepax AesTeTbHOCTH
YyeJI0BeKa

https://m.edsoo.ru/ WNJSCRXYD

63

O6o06matomuii ypok. Posnb u
MECTO (PU3UKU U ACTPOHOMUU
B COBPEMEHHOW HayYHOH
KapTUHE MUpa

https://m.edsoo.ru/2PFPB28UF

64

Ob6o6maromuit ypok. Posb
(u3nveckoit Teopun B

https://m.edsoo.ru/Y29SVPCVR




dopmupoBaHuU
MIPEACTABICHUH O PU3HUECKOM
KapTUHE MHUpa

Ob6o6maromuit ypok. Mecto
(bu3HUeCcKOit KApTHHBI MUPA B
65 0011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

https://m.edsoo.ru/LKNUIKHZH

Pe3epBHbIif ypok. MarautHoe
66 noJie. DJIEKTpOMarHuTHas
WHIYKIUS

https://m.edsoo.rt/EVMFIQTP6

PesepBHbIit ypok. OnTuka.
67 OcHOBBI clielIManbHON TEOPUHU
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/ESABJRKSL

Pesepnslii ypok. KBanToBas
68 bu3uKa. DIEeMEHTHI
ACTPOHOMMUH U aCTPOPU3UKU

https://m.edsoo.ru/RARQLVO2J

OBIIEE KOJIMYECTBO HACOB
I10 ITPOIT'PAMME

68







IPOBEPSIEMBIE TPEFOBAHUSA K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KITACC

Kon
MPoBEPAEMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMbI CpeIHero 0011ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpPUMEpax poJib W MecTo (u3uku B
(hopMHUpPOBaHUHM COBPEMEHHON HAy4YHOW KapTHHBI MUpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IPAKTHUYECKON AEATEIBHOCTH

monen

10.2

Y4YHUTHIBATh TPAHUIIBI IPUMEHEHHS H3yUYEHHBIX (PU3MUECKUX MOJIEICH:
MarepuaiabHas TOYKa, WHEpIMaNbHAs CHCTeMa OTCYETa, aOCOJIFOTHO
TBEPIIOE TEJO, UICATBHBIN Ta3; MOJEIH CTPOCHHS Ta30B, KUIKOCTEH U
TBEPIBIX TEJ, TOUCYHBIM DIEKTPUUYECKUM 3apsl — TMpPU PELICHUH

(1)I/I3I/I‘ICCKI/IX 3aJ1a4

10.3

Pacnio3naBate (usuueckue sBieHUs (MPOIECCh) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJISIPHO-KUHETHUECKONH Teopuu
CTPOCHHSI  BEIIECTBA M  JJICKTPOAWHAMHKH: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKEHHE, CBOOOJHOE MaJeHUE
TeN, JBIKEHHE IO OKPYXKHOCTH, HHEpIUs, B3aUMOJACHCTBHE Te,
muddys3us, OpOYHOBCKOE IBUKEHHE, CTPOCHHUE JKUIKOCTEH W
TBEPABIX  TeJl, HW3MEHEHHe o00bEMa Ten [pU  HArpeBaHUU
(oxnaxkJieHUH), TEIUIOBOE pPABHOBECHE, HCIApeHHe, KOHJICHCAIINs,
IUTaBJIGHUE, KPUCTANIM3alus, KUIEHUE, BIAXHOCTh  BO3AYyXa,
MOBBILICHUE JIaBJICHUS Ta3a MpPU €ro HarpeBaHUU B 3aKPHITOM COCYIE,
CBS3b MEXIy IlapaMeTpamMu COCTOSHUS Ta3a B H30Ipoleccax;

QJICKTpHU3anusa TCJ, BSaHMOHeﬁCTBHe 3aps10B

10.4

OnuceiBaTh MEXaHUYECKOE JIBKEHHE, MCIONb3ys (U3NUYECKUe
BEJIMYMHBI: KOOpPAWHATA, MyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tella, KWHETUYECKasl HHEPrus,
MOTEHLIMAJbHAsT JHEpPrusi, MeXaHudeckass paboTa, MexaHHuYecKas
MOIITHOCTh; TIPY OTIMCAHUH MPABUIBHO TPAKTOBATH (PU3UYECKHIA CMBICTT
UCTOJNb3YEMBIX BEIMYUH, MX O00O3HAueHWs M €AWHUIIbI, HaXOIUTh
(dbopMyIIbI, CBA3BIBAIOIINE AAHHYIO (M3UYECKYIO BEIMYUHY C JAPYTHUMHU

BCJIIMYMHaAMH

10.5

OnuceIBaTh HN3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TEI W TEIUIOBBIC

SABJICHUA, HCIIOJIB3Yys (1)I/I3I/I‘-ICCKI/I€ BCIINYUHBI: JaBJICHUC Tra3sa,




TEMIIEpaTypa, CpeIHsAs KHHETHMYECKas DJHEpPrus  XaoTHYECKOro
IBIDKEHUS  MOJIEKYJ, CpEOHEKBaJpaTU4yHasi CKOPOCTb  MOJEKYII,
KOJIMYECTBO  TEMJIOThl, BHYTPEHHsAs  SHeprus, paboTa rasa,
KO3(Q(QUIMEHT TMOJIE3HOT0 JEHCTBUA TEIUIOBOIO JABMraTels; IpHu
ONMCAaHUHU IIPaBUJIBHO TPaKTOBAaTh buznueckuit CMBICII
UCTOJNb3YEMBIX BEIMYUH, MX O0O3HAuUeHWs W EAMHUIBI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEJIMYMHY C APYTHMHU

BEJIIMYMHaM

10.6

OnuchiBaTh M3y4YEHHBIE JJIEKTPHUUECKHUE CBOWCTBA BEIECTBA MU
ANIEKTPUYECKUE  SBJIEHUS  (MpoLecChl), HCHOIb3Ys  (pU3MUecKue
BEJIMYMHBL:  JJIEKTPUYECKUH  3apsi,  DJEKTPUYECKoe  IOJe,
HanpspKEHHOCTh  IIOJIA, IOTEHIMAJ, pPa3HOCTb IOTEHLUAJIOB; IIPU
OIMCaHUU NPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIOJIb3YEMBbIX
BEJIMYMH, HX OOO3HAUYEHHUS M €IUHULBI, YKa3blBaTb (OPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO (DU3WYECKYI0 BEIMYHHY C JIPYTUMH

BCIMYMHaAMM

10.7

aHATM3UpPOBaTh (PU3MUYECKUE TMPOLECCHl M SIBICHUS, HCHOJb3YS
(bu3znyeckre 3aKOHBI M MPHUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, I, 11
n III 3akonsl HbprOTOHA, 3aKOH COXpPAHEHUS MEXAaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUS UMIIYJIbCA, IPUHILINI CYNEPIO3ULIUN CUJ, IIPUHIINIL
paBHOIIpaBUs  HHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUs BEIECTBA, ra30BbI€ 3aKOHBI, CBSI3b
CpeIHEW KUHETUYECKOM SHEPruu TEIUIOBOIO IBHKEHHS MOJEKYNI C
a0COTFOTHON TeMIepaTypoid, TIEpBBI 3aKOH TEPMOJIUHAMHUKHU; 3aKOH
COXPAaHEHHUsl DJJIEKTPUUYECKOTO 3apsaa, 3akoH KynoHa; mpu 3TOM
pasnanyath CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAYKEHHUE U YCIIOBUS (IpaHULIbl, 001aCTH) MPUMEHUMOCTHU

10.8

OOBACHATP OCHOBHBIE NPUHLMUIIBI ACHCTBHS MAallWH, NPUOOPOB U
TEXHUYECKMX YCTPOMCTB; pa3nuyarb yCJIOBHSA UX 0€30MacHOro

HCIIOJIb30BaHUS B IIOBCETHEBHOM KU3HU

10.9

BrimoaHaTs OKCIICPUMCHTHI IO UCCIICAOBAHNUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
MPOIIECCOB C MCIOJIB30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHHIA; TIPU
aToM (dopmynaupoBaTh MpobiemMy (3amady) U THUIIOTE3y Y4eOHOTo
OKCIEpUMEHTa,  CcOOMpaTh  yCTAaHOBKY M3  TIPEIIIOKEHHOTO

000pyI0BaHUs, TPOBOIUTH OTIBIT ¥ (HOPMYITUPOBATH BBIBOJIBI

10.10

OcyIecTBisTh TpsIMBbIE M KOCBEHHBIE HU3MEpeHHs (PU3MYECKUX
BEJIMYMH; MIPU 3TOM BbIOMPATH ONTHMAJBHBIN CIIOCOO M3MEpeHUs U

HUCIIOJB30BaTh N3BCCTHBHIC MECTOAbI OLICHKH IIOT’ peIHHOCTeﬁ I/I3MepeHI/Iﬁ




10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMHU BEJIUYUMHAMH C
WCIOJIb30BAHUEM TMPSMBIX H3MEPEHHIA; TPU 3ITOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHUPOBATh pE3yJbTaThl TMOJTYYECHHOW 3aBUCHMOCTH
(bUBUYECKUX BEIMYWH B BUC TAOIHI] U Tpa(UKOB, JI€JIaTh BHIBOJIBI IO

pe3yJbTaTaM UCCIIE0BAHUS

10.12

CoOnromate mpaBwia  0€30MAaCHOTO  Tpyla TpU  TPOBEICHHUH
UCCIICIOBAaHUM B  paMKax y4yeOHOro SKcIepuMeHTa, Yy4eOHOo-
UCCIIEIOBATENILCKOM M MPOEKTHOW JEATENHOCTH C HCHOJIB30BaHHEM

M3MEPHUTEIIbHBIX YCTPOUCTB 1 JIAOOPATOPHOTO 000PYI0OBaAHUS

10.13

Pemate pacuérHble 3ama4m ¢ SBHO 3aaHHON (pru3n4eckoil MOAENbIo,
UCTIONB3Yysl (U3MUECKUE 3aKOHBl M TPUHIIMITEI, Ha OCHOBE aHajM3a
YCIIOBHSI  33/la4ydl  BBHIOMpaTh  (PU3MUECKYI0 MOJENb, BBIACIATH
¢u3nyeckue BEIUUUMHBI U (OPMYIIbI, HEOOXOIUMBIE I €€ pelleHUs,
HPOBOANUTH PACUETHI U OLIEHUBATH PEATBHOCTH IOyYCHHOTO 3HAYCHHS

(hbU3UYECKOI BEIIMYUHBI

10.14

Pemate KaueCTBEHHbIE 3a/1a4u: BBICTPauBATh JIOTHYECKHU
HEMPOTUBOPEUMBYIO LEMOYKY PACCYKICHUN C ONOPOW HA U3YUYCHHBIC

3aKOHBbI, 3aKOHOMECPHOCTHU U (bI/I3I/I‘-IeCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh MOpU  pelICHHMM YYEOHBIX 3aJad  COBPEMEHHbBIC
MH(POPMALIMOHHBIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYpPHUPOBaHUS,
UHTEpPIIpPETallMl W TPEJCTABICHUS y4yeOHOW U HAy4YHO-TIOIMYJISIPHOM
UHPOpPMAIINH, TTOJYYEHHOW U3 PAa3IUYHBIX MCTOYHUKOB; KPUTHUECKH

AHaJIM3UPOBAThH IMOJIY4aCMYIO HHd)OpMaHHIO

10.16

[IpuBoANTE TMpUMEpHl BKJIAJa POCCHUMCKUX MU 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TCXHOJIOI Wit

10.17

Hcnonp3oBaTh TeopeTHUYeCKUE 3HAaHUSA MO (U3MKE B MOBCETHEBHOM
KHU3HH U151 o0ecTiedeHnst 0€301MacHOCTH U 00paleHnu ¢ MprudopamMu
U TEXHUYECKUMHM YCTPONCTBaMM, [UIsl COXpPaHEHMsI 3/10pOBbi U

CO6J'II-OI[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCJACHH B oxpy;xaromeﬁ cpeac

10.18

PaGortate B rpyIie c BBHINOJHEHHEM Pa3IHYHBIX COLUATBHBIX POJIEH,
IUTAaHUPOBaTh ~ pabOTy  TPYMNIbI,  palMOHANbHO  PaCHpENeNsTh
00SI3aHHOCTH Y TUIAHUPOBATh JICSITEIIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsiX, aJCKBATHO OLICHMBATh BKJIAJ KaXXJIOT0 U3 YYaCTHUKOB

TPYNIbl B PEIICHHE PacCMaTPUBAEMOM MPOOIEMBI

11 KJIACC




Kon
NpPOBEPSIEMOT0
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMbI CpeHero 001ero o0pa3zoBaHus

JleMoHCTpUpOBaTh Ha MpUMEpax pojdb U MecTo (u3MKu B
(OpMHpPOBAaHUN COBPEMEHHOW HAay4HOW KapTUHBI MHpPa, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJOTHUM, B IIPAKTUYECKOU ACATEILHOCTH

J'IIO,I[GIZ, OEJIOCTHOCTh U €IUHCTBO (bHSH‘ICCKOfI KapTUHBI MUpa

11.2

Y4YuTHIBaTh TPAHUIIBI IPUMEHEHHUS U3YYCHHBIX (PU3HMUECKUX MOJEIICH:
TOUEYHBIN AJIEKTPUUECKUI 3apsi, sAepHas MOJeidb aToMa, HyKJIOHHAs

MO/IEJIb aTOMHOTO SI/Ipa MPU PEeIICHNN (PU3HMUECKUX 33129

11.3

PacnioznaBath (usnueckue sBieHUs (Mpolecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  DJIEKTPOAMHAMUKM M  KBAaHTOBOH  (hU3HKH:
IEKTPUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHoOe NEeUCTBUS  TOKa, B3aUMOJICHCTBHE MarHuToB,
QJIEKTPOMArHUTHAsE WHAYKIUS, JEHCTBHE MArHUTHOTO TIONIsi Ha
MPOBOJHUK C TOKOM U JBIXKYIIMHCSA 3apsf], 3JIEKTPOMarHUTHbIE
KonebaHWs U BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
OTpaxeHue, mpejomiieHne, uHTepdepeHnus, audpakuus u
MOJISIPU3ALMsl CBETA, AMCIEPCUs CBETa, (DOTORIEKTPUUYECKHA dPPEeKT
(poroaddekr), cBeToBOE MaBICHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHass M HUCKYCCTBEHHas

PaaguOaKTUBHOCTDb

11.4

OnuceiBaTh H3y4YEHHBIE CBOICTBa  BellecTBa  (IJIEKTPUUECKHE,
MarHuTHBIC, ONTHYECKUE, AIEKTPHUUECKYIO MPOBOJUMOCTh Pa3IMUHBIX
cCpel) U DJICKTPOMArHUTHBIE SBJIICHHUSI  (TMPOLECCHI), HCIONb3YS
¢u3nueckue  BENWYMHBL:  OJCKTPUUECKUU  3apsi, Cuila  TOKa,
JNEKTPUYECKOE  HANpPSHKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHimano, JJC, pabora Toka, MHAYKIMS MarHUTHOTO
noisi, cuia Awmmepa, cuna JlopeHna, HWHAYKTUBHOCTH KAaTYIIKH,
SHEPIUsl 3JIEKTPUUECKOTO M MAarHUTHOTO IMOJIeH, MepuoJ M 4acToTa
KoseOaHuil B KojeOaTeIbHOM KOHTYpE, 3apsi/i U CUJIa TOKa B Mpoliecce
rapMOHHUYECKHUX 3JIEKTPOMArHUTHBIX KoJieOaHuH, ¢doxycHoe
paccTosiHue W ONTUYECKas CHJia JIMH3bI; MPU OMUCAHUU MPaBUIBLHO
TPaKTOBaTh (PU3MYECKUI CMBICT UCHOIB3YEMBIX BEJIHYMH, UX
0003HAUEeHHUSI U E€IWHUIBL, YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE

JaHHYTIO (bHBquCKYIO BCJIIMYMHY C JPpYTHUMHU BEIIMUNHAMU

11.5

OnuceiBaTh HN3YUCHHBIC KBAHTOBBLIC SBJICHUA W HPOLECCHI, UCIIOJIb3Ys




¢u3nveckne BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M YacTOTa CBETa, SHEPrHs M HMIYJIbC (POTOHA, MEepHOL
moJlypacazia, dSHEpPrus CBsS3M AaTOMHBIX s€p; IPH ONUCAHUU
MIPABUJIBHO TPAKTOBATh (PU3MYECKHH CMBICI HMCIIOJIb3yEMbIX BEJIMYHMH,
uX O0O3HAYCHHs W EJUHHIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO BEJIUYHHY C JAPYTMMU BEIMYMHAMHU, BBIYHCIATH

3HAa4YCHUC q)H3quCKOﬁ BCJIIMYHUHBI

11.6

AnanusupoBaTh (U3MYECKHE TMPOLECChl U  SIBICHUS, MCIIOJIb3Ys
¢uznyeckue 3aKOHBI M TOpUHLUINBL  3akoH Owma, 3aKOHBI
MOCJIEZIOBATEILHOTO U MApaJJIENbHOIO COEAMHEHMsSI IPOBOJAHMKOB,
3akoH [[xoynsa — JleHua, 3aKOH 3JI€KTPOMAarHUTHOM WHAYKIWH, 3aKOH
MPSIMOJIMHEMHOTO PACIIPOCTPAHEHUS] CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBl ~ TPEJIOMJIEHUSA  CBETA, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpAaHCHHUS DHEPrUH, 3aKOH COXPAHCHUS
UMITyJIbCA, 3aKOH COXpPaHEHMs JJIEKTPUUYECKOTO 3apsAja, 3aKoH
COXpaHEHUsT  MaccoBOrO  uucia, Moctyiarel  bopa,  3akoH
PaauMOAKTUBHOIO  pacmaja; IMpd 3TOM  pa3IvyaTh  CIOBECHYIO
(OpMYIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W YCIIOBHS

(rpaHuIBl, 06JACTH) IPUMEHUMOCTH

11.7

OHpeI[CJISITB HalpaBJICHUC BCKTOpAa HWHAYKOHWW MArHUTHOI'O I10JIA

IIpOBOAHHKA C TOKOM, CHIIbI AMnepa " CUJIBI HopeHua

11.8

CTpOI/ITB 1 OIIMCBIBATDH I/I306pa)KeHI/Ie, co3gaBacMoO€  IJIIOCKUM

3€pKajioM, TOHKOW JTMH30M

11.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3NYCCKHUX SBICHUN U
IIPOLIECCOB € MCHOJIb30BAaHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHUM; TIPH
3ToM (QopMyIUpoBaTh TpoOJieMy (3a7ady) W THUIOTE3y Yy4eOHOro
JKCIIEPUMEHTa,  coOupaTh  YCTAaHOBKY M3  MPEJIOKEHHOTO

000py10BaHusl, MPOBOIUTH OMBIT U (YOPMYITHPOBATH BHIBOIBI

11.10

OCYIJ.[CCTBJ'IHTB NpsAMBIC KW KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘leCKI/IX
BCJIMYHUH, IIpU 3TOM BBI6I/IpaTB OIITHUMAJIBHBIN CITIOCO0 HU3MCPCHUA U

HCIIOJBb30BAaTh U3BCCTHBIC MCTOAbI OICHKHA HOFpCIHHOCTCfI H3Mep€HI/Iﬁ

11.11

HccrnenoBaTh 3aBHCUMOCTH (PU3MUECKUX BEJIWYHH C WCIOIH30BAHUEM
NpSMBIX ~WM3MEPEHUH; NPU OTOM KOHCTPYUPOBaTb YCTAaHOBKY,
¢bukcupoBaTh pPeE3yJbTAThl IMOJTYYCHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYMH B BUJE TaOIUI U rpaduKoOB, AeJaTh BBIBOJBI IO pe3ysibTaTaM

HUCCICA0BAaHUA

11.12

CoOmomate  mpaBmiaa  0€30mMacHOrO  TpyJa TMpU  MPOBEACHHUU

UCCNIeIOBaHUM B  paMKax y4eOHOro OKCIepUMEHTa, Yy4eOHO-




HCCIIEIOBATENBCKOM M MPOEKTHOW AEATEIBHOCTH C HUCIOJIb30BAHUEM

N3MEPUTENIBHBIX YCTPONCTB U J1a00paTopHOTro 000pyI0BaHUSA

11.13

Pemate pacuérHble 337a4M ¢ SBHO 3aJaHHOM (DPU3MYECKON MOJEIBIO,
UCHONb3ysd (U3UUECKUE 3aKOHbl M TNPHUHIMIIBI, HA OCHOBE aHajH3a
yCIIOBUSL  3a/ladyd  BbIOMpaTh  (PU3MUECKYI0 MOJENb, BBIICISThH
(dbuznveckrue BeIMUYMHBI U (POPMYIIBI, HEOOXOIUMBIEC ISl €€ PEIICHUs,
IIPOBOAUTH PACUYETHI U OLIEHNUBATH PEAbHOCTD MOJYYEHHOTO 3HAUEHMS

(bu3nUecKoil BEMUUHHBI

11.14

Pemmate KayeCTBEHHBIC 3a]a4u: BBICTPaNBaTh JIOTHYECKU
HEMPOTUBOPEUNBYIO LEMOYKY PACCYXJACHUU C OMOPOI Ha U3y4YEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘~IGCKI/I€ SABJICHUA

11.15

Hcnonb3oBaTh mpu  pelieHnd y4eOHBIX 3aJad  COBPEMEHHBIE
WHPOPMALIMOHHBIE TEXHOJIOTUH JUIS TIOMCKA, CTPYKTYPHUPOBaHUS,
UHTEpOpETallud M MPEACTaBICHUS y4eOHOM W Hay4HO-NOIMYJISIPHOMN
nHpOpMalKH, MOJYYEHHON U3 PA3IUYHBIX MCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBATh NOIYYaEMYI0 HH(POPMALHIO

11.16

OOBSACHATh MPUHIUIBI ACUCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCJIOBUS WX OE30MACHOIO HCIIOJIb30BAHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoANTH MpUMEPHI BKJIAJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIETO

MHpa, B pa3BUTHEC TEXHUKU U TEXHOJIOTHH

11.18

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUS MO (PU3MKE B TMOBCETHEBHOMN
KU3HH 1)1 o0ecrieueHns 0€30MmacHOCTH MpH OOpalieHUH ¢ MpudopaMu
U TEXHUYECKUMHU YCTPOWMCTBAMM, I COXpPaHEHUs 3J0pPOBbI U

CO6JHOILGHI/I$I HOPM 9KOJIOTHYCCKOI'O ITIOBCACHH B OKPY)KaIOH_Ieﬁ cpeae

11.19

PaGortare B rpyrre C BBIOJHEHHUEM Pa3IUYHBIX COLMATBHBIX POJIEH,
IUIaHUPOBaTh ~ paboOTy  Tpymmbl,  palloOHAIbHO  paclpenemsTh
00SI3aHHOCTH W TUTAHUPOBATH JACSATEIBHOCTH B  HECTaHAAPTHBIX
CUTyaIlUsX, aJleKBATHO OLIEHUBATh BKJIAJ KaXXJOTO M3 YYaCTHHUKOB

TPYIIIBI B PELICHHE PAacCMaTPUBAEMOM MPOOIEMBI




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pasnaesa

Kona nposepsiemoro
3JIeMeHTa

IIpoBepsieMble dJIeMEHTHI COAEPKAHUS

OU3NKA 1 METO/Ibl HAYUYHOI'O ITO3HAHUA

1.1

dusznka — Hayka o npupoge. HayuHbie
METO/bl TO3HAHUS OKpY’Karoliero Mmupa. Poib
SKCHEpUMEHTa M TEeopud B  Ipolecce

MMO3HAaHUWA IIPUPOALI. BKCHepI/IMCHT B (1)H3I/IKC

1.2

MonenupoBanne (PU3NYECKUX SIBICHUA U
npoueccoB. Hayunsle runoressl. @usnueckue
3aKOHbl U TEOpHUH. ['paHMIIBI PUMEHHMOCTHU
bu3nuecKux 3aKOHOB. [TpuHImn
coorBercTBUs. Pomp M MecTto (QU3MKU B
dbopmupoBaHUU COBPEMEHHOU Hay4YHOHI
KapTHUHBI Mupa, B MIPAKTUYECKOU

NeITEeILHOCTH JIoeH

MEXAHUKA

2.1

KNMHEMATHUKA

2.1.1

MexaHuueckoe JBM)KCHUE. OTHOCHTEIBLHOCTD
MEXaHUYCCKOI'O ABHMXKCHNAA. Cucrema orcuéra.

Tpaexropus

2.1.2

Ilepemenienue, ckopocTh (CpelHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpPEHHE
MaTEpUaIbHOW TOYKH, MX NPOEKLUUU HAa OCU
CHCTEMBI KOOpAMHAT. Crnoxenue

MepEMENICHUH U CII0)KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JIBUOKEHHUE. I'paduku
3aBUCUMOCTH KOOpP/IMHAT, CKOPOCTH,
YCKOpPEHUS, yTH u NepeMeleHus

MaTepHaHBHOfI TOYKHU OT BpCMCHHA




2.14

CBoOoaHoe mazeHue. Y ckopeHue cBOOOTHOTO

naJgcHus

2.1.5

KpuBonuueitnoe aBuxenue. PaBHOMepHOE
JABHNKCHUC MaTCpI/IaJIBHOI\/'I TOYKHU 110
OKPY>KHOCTH. YTJIOBas CKOpPOCTh, JIMHEHHAas
CKOPOCTb. [Tepuon u 4acTora.

LleHTpOCTPEMUTEIILHOE YCKOPEHHE

2.1.6

Texnuueckue YCTpOMCTBa: CIIUIOMETD,
JIBJKCHHE CHAPAJIOB, LIENHBIE U PEMEHHBIE

nepenayu

2.1.7

[IpakTrueckue paboTHI. Nzmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOLIEHUS] MEXAY IYyTSMH, MPOUIECHHBIMU
TEJIOM 33  [OCJIEAOBATEIIbHBIE  PaBHbIC
MPOMEKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM
JBWKEHUHU C HayaJlbHOM CKOPOCTHIO, PaBHOU
Hy10. M3yueHne NBHKEHUS IIapuKa B BA3KOU
KUAKOCTU.  V3yueHue  JBMKEHHMS  Tena,

OpOLIEHHOTO TOPU30HTAIBEHO

22

JTIMHAMUKA

221

[TpuHIMD OTHOCHUTEJIBHOCTU [Namunes.
IlepBenii 3axkon HbroTtoHa. MHepuuanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHuun cynepno3uuuu

Q581

223

Bropoii 3akon HproToHa mis MarepuasbHOU
TOYKM B WHEPLHUAIBHON CHUCTEME OTCYETA
(UCO). Tpermit 3akon Heriorona  mis

MAaTCPHAJIbHBIX TOYCK

224

3aK0H BCEMHUPHOTO TATOTeHUs. CHiia TSKECTH.

HepBaﬂ KOCMHYCCKaA CKOPOCTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuia TpeHuUs
CKONIBKEHHST W CHJIa  TPEHHS  TTOKOSI.

Koaddurment tperns. Cuna COMPOTHUBICHUS




IIpu ABUXKCHUH TCJIa B )KUAKOCTH HUJIN ra3e

227

[TocTynarenbHoe U BpalaTeIbHOE JIBUKCHHUE

a0COJIFOTHO TBépI[Ol"O TCI1a

2.2.8

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAILCHUSA.
[Inedo cunbl. YcnoBusi paBHOBECUST TBEPIOTO
tema 8 UCO

229

TexHuueckue  yCTpOMCTBA:  MOJIIIMITHUKH,

JABHXKCHHC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue pabotel. M3ydeHue nBHKEHUS
Opycka 10 HaKJIOHHOMW IUIOCKOCTH  TOJ
JIEMCTBUEM HECKOJIbKMX cwil. MccnenoBanue

3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIHX
B JedOopMUPYEMOI TPYKHHE U PE3HHOBOM

obOpastie, OT BEIWYMHBI UX jAeopmarum.
HccnenoBanue yclioBUI paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpalllCHUA

23

3AKOHBI COXPAHEHNM A B MEXAHUKE

23.1

HNMiynbc  MaTepuaJbHOM  TOYKH, CHCTEMBI
MaTepUAIBHBIX TOYeK. HMmmynsCc cuibsl H

HU3MCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss wummyisca B HCO.

PeakTuBHOE JBHKEHUE

233

Pabora cuisl

234

MOoOIIHOCTE CUJIBI

235

Kunernueckas sHeprust MaTepuaibHOM TOYKH.

TeopeMa 0 KHHETUYECKOMH OHCPIrun

23.6

[Torenumanvuas sHeprus. IloTeHuuanbHas
SHEprus yOpyro neOpMUPOBAHHOM
npyxkuHsl. [loTeHnmManpHas dHeprus Tena

BOJIM3HU IMOBCPXHOCTHU 3emin

23.7

HOTCHHI/IaJ'H)HI)IG N HCIIOTCHUIUAJIbHBIC CHUIIBI.
CBs3b pa6OTBI HCIIOTCHIHUAJIBHBIX CHJII C
HN3MCHCHHEM MEXaHUYECKOM SHCPrun

CHUCTCMbI TCII. 3aKkoH COXpPaHCHUA




MEXaHUYECKON SHEPIUH

238 VYipyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHudeckue yCTpONCTBA: JIBUJKCHHME PaKeT,
o BOJOMET, KOIIEpP, IPYKUHHBIN ITUCTOJIET
[Ipaktnueckue paboTsl. M3yueHue cBsi3u
5310 CKOpOCTEH Tel IpH HEYNpyroM yJape.

HccnenoBanne  cBi3u  pabOTbl  CHIBL €

H3MEHEHHEM MEXaHUYEeCKOM OHEPIUHU TCJIa

MOJIEKVYJISIPHAA ®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHI

3.1.1

OcHoBHbIE [IOJIOYKEHUS MOJIEKYJIIPHO-
KUHETHYECKOMN TEOPHH. bpoyHoBckoe
nerxenue. uddysus. Xapakrep IBHKEHUS U

B3aHMOIICI>'ICTBI/I$I qacTull BEUICCTBa

3.12

Mopgenu CTpoeHuss Tas3oB, KUAKOCTEM U
TBEPABIX TeM U OOBSCHEHHUE  CBOMCTB

BCIICCTBA HA OCHOBC 3THUX MOHeHeﬁ

3.13

Macca wmonekyn. KomnmuectBo —BemiecTsa.

[TocrosinHast ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Llenscus

3.15

Mogenr,  HAcalLHOTO  rasa. OcHOBHOEe
ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOU

TCOPHUU UACAJIBHOTI'O I'a3a

AOconoTHas TemIiepatypa Kak Mepa CpeaHeit
KWHETUYECKOW SHEPTHU TEIUIOBOTO JIBIKCHUS

yactul rasa. llIkana remneparyp KenbsBuna

3.1.7

VpaBuenne Knanelipona — Menjaeneena.

3akoH /laapTOoHa

3.1.8

I"azoBbIe 3akoHBI. M30mpoueccsl B nacaibHOM
ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA:

U30TepMa, U30X0pa, u30bapa

3.1.9

Texanueckne YCTpOMCTBa: TEPMOMETD,

Oapomerp




3.1.10

[Mpaktnyeckne padoTsl. M3MepeHune Macchl
BO3JyXa B KJlacCHOW koMHare. MccnenoBanue
3aBUCUMOCTH MCKIY IMapaMCTpaMu COCTOSAHUA

Pa3pCIKCHHOI'O ra3a

32

OCHOBbI TEPMO/IMHAMMUMKHA

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHH:S
JHEPrusi TEPMOAMHAMMYECKOM CUCTEMBI H

Ccroco0bl €€ U3MEHEHUS

322

KonnyectBo Temnotel 1 padora. BHyTpeHHss

SHEPIUs OAHOATOMHOI'O UJICAJIBLHOI'O rasa

323

Bunel Temnonepenaun:  TEIIIOMPOBOIHOCTb,
KOHBEKIUA, U3Ty4YeHHUe. TermioéMKOCTh Tena.
VYnenpHasd TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJMYCCTBA TCIJIOTHI ITPU TCILJIONCPEaAUC

324

IlepBb1it 3ak0H TepMoaHamMuky. [Ipumenenue
IIEPBOTO 3aKOHA TEPMOJUHAMUKHA K
u3omnpoueccam. I'paduyeckas uHTEpIIpEeTaLUs

paboThI Taza

3.25

TemmoBble MamuHbl. [IpuHnunel nenrcTBUs
TeryioBbIX MammuH. [Ipeobpa3oBaHusi sHEprun
B TEIWIOBBIX  MammHax.  Koaddurument
nosiesHoro  nevctBust  (manee  —  KILJ)

termioBoit mamuHbl. [k Kapao u ero KIT/]

3.2.6

Bropoi 3aKOH TEPMOIUHAMUKH.
HeoOpatumocts  mpoueccoB B NPHUPOJE.
TennoBble JIBUTATEIIN. DKoJIorn4ecKue

pO0OJIEMBI TETNIO3HEPTETUKH

3.2.7

Texnuueckue YCTpOMCTBA: JBUraTelb
BHYTPEHHETO CropaHusl, OBITOBOI

XOJIOJUJIbHUK, KOHAUIUOHECP

3.2.8

[IpakTrueckue paboTel. 3Mepenue ynenbHON

TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOSHM A BEIECBA. ®A30BBIE [TEPEXO/IbI

3.3.1

[TapooGpa3oBanue u koHAeHcanus. Mcnapenue




" KUIIECHHUE. VnennHas TeIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphI

KHUIICHUS OT JaBJICHUSA

AOcComOTHAE U OTHOCHUTEIbHAS BIIAXKHOCTH

332 Bo3yxa. HackileHHbIi nap
Teépnoe TeJo. Kpucrannuueckue u
333 amopHbie Tena. AHHU3ZOTPONHS  CBOWCTB
o KpHCTAJIJIOB. Kunxue KPHCTAJUIBI.
CoBpeMeHHbIE MaTeprallbl
334 [InaBnenne wu Kpucramzauus. Y JenabHas
o TertoTa riasieHus. Cyomumarus
3.3.5 YpaBHEHHE TEIIOBOro OanaHca
TexHuueckue yCTpPOWCTBA: THUTPOMETP H
136 TICUXPOMETP, KaJIOPUMETP,  TEXHOJIOTUU
o MOJIyYEHUSI COBPEMEHHBIX MaTE€pUaOB, B TOM
YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH
337 IIpakTuyeckue paboTBhI. N3mepenne
o BJIQYKHOCTH BO3/1yXa
4 SJIEKTPOAIMHAMUKA
OJIEKTPOCTATUKA
e OnexTpuzanys Tesl. JneKTpuueckuil 3apsaa. Jsa
o BUJIA EKTPUUECKUX 3apsiIOB
[TpoBogHMKH, JUDIICKTPUKU u
4.1.2
MOJIyIPOBOIHUKH
4.1.3 3aKOH COXpaHEHHUsI IIEKTPUUECKOT0 3apsiaa
4.14 B3aumogeiictBue 3apsiaoB. 3akon Kynona
4.1 OnexTpuueckoe  MoJe. HampsokéHHocTb
415 ANEKTPUYECKOTO TOJIS1. [IpuHnun
o cynepno3unuu.  JluHuM ~ HAIpsSHKEHHOCTH
ANEKTPUYECKOTO MOJIS
416 PaGora cun  2JIEKTPOCTATUYECKOTO  TIOJIS.
o [Torenman. Pa3HOCTh MOTEHIMATIOB
417 [IpoBOIHUKM M JUANEKTPUKU B IMOCTOSHHOM

ANIEKTpUYeCKOM  moje.  Jludnexkrpuueckas




MMPOHNIACMOCTDb

DNEeKTPOEMKOCTb. Konpnencarop.
4.1.8 DNEKTPOEMKOCTh  IUIOCKOTO  KOHJEHCATOpA.
OHeprus 3apsHKEHHOI0 KOHJIEHCaTopa
TexHudeckue  yCTPOWMCTBA:  AJIEKTPOCKOIL,
419 ANEKTPOMETpP, BJIEKTPOCTATHYECKas 3alluTa,
o 3a3eMJICHUE DJICKTPONPUOOPOB, KOHJIEHCATOD,
KCEPOKC, CTPYUHBII HPUHTEP
41,10 IIpakTnueckue paboTBhI. N3mepenne

BHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

TIOCTOSHHBIN JIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CYILIECTBOBAHUA IIOCTOAHHOI'O

4.2.1 aNeKTpuieckoro Toka. Mcrounuku toka. Cuna
ToKa. [IocTostHHBIN TOK
422 Hanpspoxkenue. 3akon Oma a1 yyacTka 1enu
423 DJIEKTPUYECKOE COMPOTUBJICHUE. Y IEIbHOE
o COMPOTHUBJICHUE BEILIECTBA
424 [TocnenoBarensHoE, napajuiesIbHOE,
o CMEIIaHHOE COEAMHEHUE MPOBOTHUKOB
Pabota snekrpuueckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenua
4.2.6 Mo1HOCTb AJIEKTPUUECKOTO TOKA
anekTponaBwkymas cuna (manee — J/C) u
427 BHYTPEHHEE CONPOTUBIIEHHE MCTOYHUKA TOKA.
o 3akoH Oma s TOJHOM (3aMKHYTOM)
anekTpuueckon nenu. Kopotkoe 3aMmbikanne
DNIeKTpOHHAs MIPOBOJIUMOCTH TBEPBIX
428 METaJUIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
o METaJlIOB oT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTh
429 DJNIeKTpUYEeCKUil TOK B Bakyyme. CBoiicTBa
o AJIEKTPOHHBIX ITyYKOB
4.2.10 [TomynpoBoauuku. CoOCTBEHHAs U IPUMECHAs




IIPOBOAMMOCTh IOJyHIPOBOJHUKOB. CBOMCTBa

p-n nepexopa. [lonynmpoBoIHUKOBbIE TPUOOPHI

4.2.11

ONEKTPUYECKUII ~ TOK B DJIEKTPOJIMUTAX.
BHCKTPOHI/ITI/I‘IGCKEISI aucconuanus.

DIIEKTPOIn3

4.2.12

DNEeKTPUIECKHIA TOK B raszax.
CamocTosiITeNbHBIM U HECAMOCTOSITENIbHBIN
paspsa. PasnmuuHble THUIIBI CaMOCTOSITETTLHOTO

pazpsana. Monnus. [nazma

42.13

TexHuyeckue  yCTpOWCTBA: ammepMerp,
BOJITMETP,  peocTaT, MCTOYHHUKH  TOKa,
AIIEKTpOHATpeBaTeIbHbIE puoopHI,
AJIEKTPOOCBETUTENBHBIE IPUOOPBI, TEPMOMETP
COIPOTHBIICHUS, BaKyyMHBIN O/,
TEPMHUCTOPBI u (boTope3ncTopsl,

HOJ'IyrIpOBOI[HI/IKOBHﬁ A0, raJlbBaHUKa

4.2.14

[IpakTnueckue paloThI. N3yuenune
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne OJIC wnCTOYHMKA TOKa W €ro
BHYTpPEHHEro comnpotusieHus. Habmonenue

AIIECKTPOJIU3a

11 KJIACC

Kon
pasnaesa

Konnposepsiemoro
3JIeMeHTa

IIpoBepsiemMble jIeMEHTHI COAEPKAHUS

4

SJIEKTPOJJMUHAMUKA

43

MAT'HUTHOE I1IOJIE. SJIEKTPOMAT'HUTHA I MHAYKIIA

4.3.1

ITocTtossHHEIe MarHuThl. B3aumonelicTBue

IIOCTOAHHBIX MarHuTOB

4.3.2

MarautHoe mone. Bektop MarHuTHOU
uHaykuud.  [lpuHnupn — cynmepno3uuumu.
Jlunun marautHOM MHAYKIMU. Kapruha
JIMHAA  MarHUTHOM  HMHIYKLIHMH  TIOJISI

INOCTOAHHBIX MarHuTOB




433

MarsHuTHO€ TO0JIe TPOBOJHUKA C TOKOM.

Kaptuna nuHUMil monst JIMHHOTO HPSMOTO
MPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHMKA, KATYIIKU C TOKOM. OrbIT
Opcrena. BzaumoencTere npoBOAHUKOB C

TOKOM

434

Cuna Amrniepa, €€ MOJyJIb U HallpaBJICHHUE

4.3.5

Cuna Jlopenua, €€ MoiyJb U HalpaBJICHHUE.
JIBuokeHWe — 3apsDKEHHOM — 4acTHIBl B
OJIHOPOJIHOM MarHuUTHOM mojie. Paborta

cuiel JIopeHia

43.6

SIBIIEHUE PIIEKTPOMArHUTHOM UHAYKIUU

4.3.7

IToTok BeKTOpa MAarHUTHON UHYKITUU

43.8

O/1C nnayKuuu. 3aK0H 2JIEKTPOMAarHUTHOM

nHaykuu Papanes

4.3.9

BuxpeBoe anektpuueckoe moine. OJIC
HHAYKOWUHW B MPOBOJHHUKE, ABHKYIIEMCS
nocTynaTejibHO B OJHOPOJHOM MAarHUTHOM

I10JIC

4.3.10

IIpaBuno Jlenna

43.11

NHnyKTUBHOCTB. SIBIIEHHE CAMOMHIYKLIHH.

OJ1C camonHAyKIIMU

43.12

3H€pFI/IH MArouMuTHOIO IIOJII KAaTylIKHU C

TOKOM

43.13

DNEeKTPOMAarHuTHOE MOJIe

4.3.14

TexHuueckne yCTpPOMCTBA: ITOCTOSIHHBIE
MAarHuTBhl, JJIEKTPOMArHUThlI,
JJIEKTPOJBUTATEIIb, YCKOPHTEIHN

SJIEMCHTApPHBIX YaCTULl, MTHAYKIIMOHHAA ICYb

43.15

[IpakTnueckue paboTBhI. N3yuenune
MarHuTHOTO TIOJII KaTYIIKH C TOKOM.
HccnemoBanne  JOCUCTBUS  IIOCTOSHHOTO
MarHuTa Ha paMKy ¢ TokoM. MccrenoBanue

SIBJICHUS 3JICKTpOMar HUTHOM HHAYKIUA




KOJIEBAHUA 1 BOJIHbI

5.1

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHMA

KoneGarenpHass  cucrema.  CBOOOJHBIE
KoneOanus. ['apMoHMYECKHE KoyeOaHus.
[lepuon, wyactota, ammauTyga u ¢daza

KoJIeOaHuit

IIpyxvHHBI MasATHUK. MareMaTu4ecKuil

MasiTHUK

VYpaBHEHHE TapMOHHYECKUX KOJICOAHUH.
Kunemarnueckoe u JTUHAMUYECKOE

OIIHCaHKE KOJIEOATEIHLHOTO JABHXXCHUS

IIpeBpaienue SHEPIUU npu
rapMOHUYECKUX KOJIEOaHHUSX. Cas13b
aAMILTUTY 1Bl KoJIe0aHui HUCXOTHOHU
BEJIMYMHBI C aMIUTUTYAaMu KojeOaHuil eé

CKOPOCTH U YCKOPEHUS

Konebatenbubiii  koHTYp.  CBOOOAHBIE
AIIEKTPOMAarHUTHBIC KOJICOaHUS B
UICUTBHOM  KOJe0aTelbHOM  KOHTYpe.
AHaNOTHS ~ MEXKIy MEXaHHYECKUMH U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU.

®opmyna Tomcona

3akoH COXpaHCHHA SHEPIruu B HACAJIBHOM

K0J1e0aTeIbHOM KOHTYpE

BLIHy)K,Z[eHHLIe MeXaHNYeCKHE KOJIeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BriHyxieHHbBIE JJIEKTPOMAarHUTHBIE

KoJIeOaHus.

Ilepemennsii  Tok.  CuHycOMJaJIBHBIN

MEPEMEHHBIN TOK.

MormHoCTh [IEPEMEHHOI0 TOKA.
AMIUTMTYIHOE U JEHUCTBYIOLIEE 3HAUYCHHE

CHJIbI TOKA M HAIIPSXKCHUS

5.1.10

Tpanchopmarop. [IponsBoacTso, nepenava




U TOTpeOJeHue 3JIEKTPUUYECKO SHEpruu.
OKOJIOTMYECKHE PUCKHU NPU MPOU3BOACTBE
AIEKTPUYECKON JHEpruu. Kynberypa
UCIIOJIb30BAaHUSl  DJIEKTPOSHEPTHMH B

HOBCEIHEBHOU KU3HU

TexHuyeckue yCTpoHcTBa: cericmorpad,

5.1.11 ANEKTPUYECKUI 3BOHOK, JIMHUH
aJeKTponepeaad
[Ipaktnueckne pabotel. MccnemoBaHue
3aBUCUMOCTH TE€pPUOJa MaJbIX KoJIeOaHUU
s112 rpy3a Ha HUTH OT JJIMHBl HUTH U MAacChl

rpy3a. HccienoBanue nepeMeHHOrO TOKA B
LEMH U3 MOCIEI0BATEIbHO COCAUHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U pe3ucTopa

5.2

MEXAHNWYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

MexaHuueckue BOJIHBI, YCJIOBHUA
pactipoctpanenusi.  llepuon.  Ckopocthb
pacnpoCcTpaHe€HusT UM JJMHA  BOJIHBL

[Tonepeunble U TPOIOTIBHBIE BOIHBI

522

Nurepdepenius Hu T paKIus

MEXaHHYCCKHX BOJIH

523

3Byk. CkopocTh 3ByKa. I'pOMKOCTB 3ByKa.

BricoTa Tona. TemOp 3Byka

524

DJEeKTPOMarHUTHbIE  BOJIHBL. Y CJIOBUS
U3IIy4CHUs  DJJIEKTPOMArHUTHBIX  BOJIH.
B3anmHuas opuentanus BektopoB E, B u U

B SJICKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢C

525

CBoiicTBa  3JEKTPOMArHUTHBIX BOJIH:
OTpa)kKeHUE, IMPEIIOMIICHUE, MOJIIpU3aLUs,
mudpakuusi, uHTepPepeHuus. CKopocTh

QJICKTPOMArdMuTHBIX BOJIH

5.2.6

[IIxana JJIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHHe DIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U ObITY

5.2.7

HpI/IHL[I/IHBI pagruoCBiA3 U TCICBUICHUA.




Paguonokarus. DNEeKTPOMarHUTHOE

3arpA3HCHUC oxpy;xalomeﬁ Cp€abl

5.2.8

TexHuueckne yCTpOWCTBA: My3bIKaJIbHbBIE
WHCTPYMEHTBI, YABTPa3BYKOBAsI
TUAarHOCTHUKa B TEXHUKE M MEIHIIMHE,
pagap,  paguONpPUEMHMK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-neun

53

OIITUKA

53.1

[IpssMOnMHENHOE PACIPOCTPAHEHUE CBETA

B OJTHOPOJHOM cpexe. JIyu cBera

532

OtpakeHue cBeTa. 3aKOHBI OTPaKEHUS
ceeta. [loctpoeHne n300paskeHuid B INIOCKOM

3epkae

533

IIpenomiienue cBerta. 3aKOHbBI MPETOMIICHUS
CBeTA. AOCOIIIOTHBIH OKa3aTeb

MMpCIOMIICHUA

534

ITomHoe BHYTpPCHHEE OTpa’KEHHUE.
IIpenenbHblli Yoyl IOJHOIO BHYTPEHHETO

OTpaXKeHUS

535

Hucnepcus  cBera. CIIOXKHBI  coCTaB

oenoro ceera. L{BeT

5.3.6

ColOuparonue ¥ pacCeUBAOIINE JIMH3BI.
Tonkass nuH3a. POKYCHOE pPACCTOSTHUE U
OITHU4YCCKast criiia TOHKOfI JINH3BI.
[TocTpoenne n300paxeHN B COOMPAOIINX
n paccenBaromux  JauH3ax. Dopmyna
TOHKOM JIMH3BL. YBEIWYCHHE, JaBacMoe

JIMH30M

5.3.7

[Ipenensl NpUMEHUMOCTH TE€OMETPUUECKON

OIITUKH

5.3.8

Wutepdepeniuss  cBeta.  KorepeHTHbIe
HCTOYHUKH. Ycnosust HaOJIIOIEHUS
MaKCUMYMOB u MHUHHUMYMOB B
UHTEPPEPEHIIMOHHOW KapTHHE OT JIBYX

CI/IH(l)aSHI)IX KOT'CpCHTHBLIX UCTOYHHUKOB




Hudpakuuss  cBera. HudpakunonHas

pCI_HéTKa. Ycnosue Ha6J'II-OI[eHI/I$I T'JIaBHBIX

539 MaKCHUMYMOB npu [MaJleHUN
MOHOXPOMAaTHYECKOTO CBETa Ha
T(QPaKIIUOHHYIO PEHIETKY
5.3.10 [Tonsipusanus ceera
TexHUYECKHUE YCTPONCTBA: OYKH, JIyIIa,
¢dboToanmapar, MPOCKIIMOHHBIM ammapar,
5.3.11 MMKPOCKOIIL, TEJIECKOII, BOJIOKOHHAS
onThka,  JTU(GPAKIMOHHAS  PEIIETKA,
TTOJIIPOH/T
[IpakTnueckue paboTHI. Nsmepenne
5312 mokasarensi mpenomiieHus. VccnemoBaHue

CBOHCTB  HM300paXeHWW B  JIMH3AX.

Habmronenue nucnepcun cBera

BJIEMEHTBI CIIELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTU

6.1

I'paHunpl NPUMEHUMOCTH KJIACCHYECKOU
MEXaHMKHU. IToctynatst TEOPUHU
OTHOCHUTEIIbHOCTH: WHBAPUAHTHOCTD
MOAYJSl CKOPOCTH CB€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEJIbHOCTH DUHINTEHHA

6.2

OTHOCUTEIBLHOCTD OAHOBPEMCHHOCTH.
38.MCI[HCHI/IC BPpEMCHU U COKpALICHHUC

JJINHBI

6.3

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3p Macchl C SHEPrUEH U UMIYJIbCOM
CBOOOHOM YacTUIIBI. ODHEPTrHUs IOKOs

CBOOOIHOI YaCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OIITUKH

®otonsl. Dopmyna [lnanka cBsi3u SHEPTUU
doTroHa ¢ ero wyactoroi. DHEprus u

UMIyJsc GoToHA

OTtkpeiTHE U HccnenoBanue hororddexra.




OT1IBITEI AT. CroneroBa. 3aKOHBI

dorodddexra

VYpaBHeHue OHHINTEHA VIS
dorodddexra. «Kpacnas rpaHUIA»

dbotordpdexra

7.1.4

JlaBrerne cBera. OnbiTel [1.H. JleOGeneBa

7.1.5

XUMHYECKOE IENCTBUE CBETA

TexHu4YecKue yCTpOMCTBA: (HOTOIIEMEHT,
dhoTomaTUNK, COJTHEYHAS Oarapes,

CBETOONO]

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma Tomcona. OnBITEI
Pesepdopia rmo uccie[0BaHuo CTPOCHHUS

aToMa. HnaHeTapHaﬁ MOACIb aTOMa

7.2.2

[Toctynater bopa. N3nyuenue u
noryiomeHne  (OTOHOB TIpU  Tepexone
aToMa C OJHOTO YPOBHS JHEPruud Ha
npyroi. Bunel criektpoB. CrieKTp ypoBHEN

OHCPIur aTOMa BOJAOpPOJa

7.2.3

BonHoBeie cBoiicTBa yactuu. BomHbl ne
bpoiis. KopnyckynsipHO-BOIHOBOI
nyanu3M. Jludpakuus 3IEKTpOHOB  Ha

Kpucrajuiax

7.2.4

CrioHTaHHOE M BBIHY>KACHHOC H3JIYUYCHHC.

VY cTpoiicTBO 1 IPUHITUT paboTHI Jia3epa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPAJIBbHBIN
aHaJIn3 (CHEKTPOCKOI), Jla3ep, KBAaHTOBBIN

KOMITbIOTEP

7.2.6

[Ipaktuueckne  pabotel.  Habnromenue

JINHEMYaTOro CneKkTpa

7.3

ATOMHOE $IJIPO

7.3.1

Metoabl Ha6J'IIOI[eHI/I}I U perucTpanuun

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTkpbITHE  PaAMOAKTUBHOCTH.  ONBITHI




Pesepdopma 1o ompeaeiieHHI0  COCTaBa
palMoakTUBHOTO u3dydeHus. CBOHCTBa
anbda-, OeTa-, ramMmma-u3TydeHus. Bivsiaue

PaarOaKTUBHOCTH Ha JKUBBLIC OPTaHU3MbI

7.3.3

OTkpbITHE  NPOTOHA W HEUTpOHA.
Hyxnonnas monmens siapa ['eiizenbepra —
NBanenko. 3apsa sapa. MaccoBoe 4mcIiio

sapa. N3otorbl

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIK  Oera-pacnaj. lNamma-
U3IydyeHue. 3aKOH  PaJuOaKTUBHOIO

pacrmazia

7.3.5

OHeprust CBA3M  HYKJIOHOB B  sIpe.

Snepusie cuinbl. [ledext Maccsl sapa

7.3.6

AnepHble peakuuu. JleneHue W CHHTE3

saaep

7.3.7

SAnepHbiit peakTop. TepMosiiepHbIi
cuare3. [IpoGiieMbl ¥  TEPCHEKTHBBHI
SAIEPHOM SHEPreTHUKU. DKOJOTHUECKUE

ACIEKTHI SJCPHON YJHEPreTUKHU

7.3.8

OnemeHTapHple  vactuipl.  OTKpbITHE
MO3UTPOHA. @dyH1aMeHTalIbHbIE

B3aUMO/ICHCTBUS

7.3.9

TexHuueckue  yCTpOMCTBA:  JTO3UMETD,
Kamepa BunbcoHa, sAIEpHBIM peakTop,

aroMHas bomOa

7.3.10

[Ipaktuyeckne pabotel. HccrnepoBanue
TPEKOB YaCTHUII (o TOTOBBIM

dotorpadusm)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3qH0or0 Heba. Co3Besnus, sipkue

3Bé3,[[bl, IIIIaHCThI, UX BUIUMOC IBUKCHUC

8.2

Conueunass cucreMma. IlmaHeTsl 3eMHOH

IpyIIibl. IImaneTeI-TUTAHTEI u nux




CITYTHUKH, KapJIUKOBLIC IJIAHCTHI. Mansie

tena CoIHEYHOH CHCTEMBI

8.3

Coname, dotochepa u  arMmocdepa.

CoaeyHast akTUBHOCTD

8.4

Uctounuk suepruu CosHIa v 3BE31T

8.5

3BE3/1bI, WX OCHOBHBIC XapaKTCPUCTUKH:
Macca, CBETUMOCTb, paauyc, TeMIeparypa,
HX B3aMMOCBSI3b. uarpamma
«CTHEKTPAJIbHBIA KJIacC — CBETUMOCTHY.
3BE3npl TVIABHOM  ITOCJIENOBATEIHHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY JIS

3BE3/] ITIaBHOI MTOCIEN0BATEILHOCTH

8.6

Buytpennee CTPOEHHUE 3BE3 M.

CoBpemeHHbIE IIPECTABICHUS 0
IIPOUCXOKACHNU U 3BoronuK ColHLa U 3BE3.

OTarbl JKU3HH 3BE3]

8.7

Mineunbiii  Ilyte — Hama [anaktuka.
CrnupanbHas cTpykrypa  l'anmaktuky,
pacmpenenenue 3BE3N, Tra3a W IBUIM.
[Tonoxxenne u gaBwkeHue ConHoa B
lamaktuke. Ilnockas wu  chepuyeckas

noAcucTEMBI I anakTuku

8.8

Tuner ramaxktux. PaguorajgakTuku |

KBa3apbl. UEpHBIE IBIPHI B SApax ralakTUK

8.9

Bcenennas.  Pacmiupenune  BceneHHOM.
3akoH XaOOma. Pasz0Oeranue ramakTHK.
Bozpact u pamumyc BcenenHoil, Teopus
bonbmioro B3peiBa. Mojenb «ropsyeit

Bcenennoi». PennkroBoe n3irydenue

8.10

MacmrabHas ~ cTpykrypa  BceneHHOIA.
Meraranaktuka. Hepeménnsie mpobaemMbl

ACTPOHOMHUH
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1. ®uzuka. 10 xknacc. Msikumes I'.41., byxoBues b.b., Corckuit H.H.; oz
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2. ®uzwmka. 11 kinacc. Mskuies I'.51., byxosues b.b., Yapyrun B.M.; oz
penaxiueit [TappentreBoit H.A. AkiinonepHoe o0rmiecTBo «M3mareascTBo
«IIpocemienue»

A ®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
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