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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHON MporpaMmsbl, mnpencraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIC POTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeameramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LM HM3Y4YEHHs] (U3UKHU HAa YPOBHE CPEAHETO OOIIEro
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YIbTaThl M0 roj1aM 00yUEHHS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHui 00 okpykaromiem mupe. IkoabHbIN Kypc GU3HKK — CHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKMX 3HAHMM  OmNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaAHME €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (pOopMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METO] TO3HAHMSI IPU BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKU
o0ObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsieTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECCTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uKkn ¢ pa3BUTHEM O0OIIEecTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHUSAX O MOPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0 B Kypce (M3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3WYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacu€THBIX 3a/a4y MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOIO paslena Kypca, Tak M UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YpPOBHE CpEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpEeIMETHOr0 KaOuHeTa (U3MKW WIA B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (Pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  M3yY4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIedrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTopHOTO O00OPY/IOBaHUS JOJKHBI OBITH TOCTPOSHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHUS OOYJarOIIMXCSd K HAYYHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHKE
MCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3ysbTaTa H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMmMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHUEM
bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTrxeHne 3TUX lene oOecreunBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B

nporuecce u3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMmupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIICHUS pPa3IUYHBIX 337a4 C $BHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NIecKorl MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3MYECKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU UHGOPMAIIHH,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATENHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMmme 1o ¢u3MKE TMepeueHb J1abopaTOpHBIX U
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®uszuka — Hayka o0 mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOPUHU. [ paHHUITEI TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTEpUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 1151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeaIbHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM ITOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOM TOouku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPTUsA YIIPYro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXAHMUECKOW IHEPTuu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkenHue. uddysus. Xapakrtep IBUKECHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACaTbHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30BbIe 3akOHBI. YpaBHeHHEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEpPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprusi TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bI €€ n3meHeHus. KonnuecTBo TemioTsl U pabota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBhIli 3aKOH TEPMOJMHAMHUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Tela IpH TeIuionepeiaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHneHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmeHHBI map. YaelbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemMeHHble Marepuaibl. [lnmaBienue u
KpUCTajuIM3anus. Y AesibHas TerioTa miasieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOCTBA W MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIEHUS KPUCTAUNIMYECKOTO BEILIECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
OnekTpuueckoe mojie. Hanpspk€HHOCTh  AneKTpudeckoro moiig. [IpuHuun



CYyNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGora cumnm  anektpocrarmueckoro  mojsa.  I[lotenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpPyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DIEKTPUYECKOE COMPOTUBICHUE. Y AENbHOE CONPOTHBICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOITHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 oJaHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u pUMecHast MIPOBOANMOCTD
noJrynnpoBogHUKOB. CBocTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monunus. 11nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MeEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3aMbIKaHUE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yyeHue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3uueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOMIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIHOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHl.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUMHUNA MAarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
MHIYKIUU. OJIEKTPOJABWXKYINAsA CHJIa HWHAYKOMU. 3aKOH DJIEKTPOMArHWUTHOU
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOJABIKYILIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MArHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBHKYILIEH CHIIBI MHAYKIMU OT CKOPOCTHU MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHONW UHYKIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepumon, wacrtora, amrumryga u ($aza KoyieOaHUU.
[IpyVHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxXpaHEHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUuMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
DHEPIruHu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHON CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepedHble W MPOJOJIBbHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabmroneHue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHbli HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

ColOuparome U pacceuBaroiiue JuH3bl. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccenBaromux guH3ax. Gopmyna TOHKOW JIMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiumonHas pemérka. YCJIOBHE HaOII0ICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaTr, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTPAaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckre mpudOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIeCKOona.

Habmronenune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomwl



W3mepeHune nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ DHEPrUel U UMITYJIbCOM PENSTUBUCTCKON YaCTHULIBI. DHEPTHS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (DOTOHA.

OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotorpdexra. YpaBHenue DunimTeitHa st hoTodadpdekra. «KpacHas rpanunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuro 0 -4acTHII.
IImanerapHas Mogmens aroMma. lloctrymatel bopa. M3nydenue u morionieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHnoOHTaHHOE U BBIHYKJICHHOE U3JTyYeHHUE.

TexHn4eckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl
Habnronenue IMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3IydCHHS.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.
Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
M3JIydeHre. 3aKOH paJuOaKTUBHOIO pacnaja.
DHeprus CBA3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jlegekt Maccel siapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.
TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpeKOB YacTUIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUY M aCTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM ITOC/IEIOBATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. ITonoxenue u aBuxenune CoiHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUIN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAy4yHON KapTUHE MHPA, POJib (GU3HUECKON TEOpUHU
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJO0OMS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, PEICKA3aHUE 3EMIICTPSICCHU.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTHUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOYyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3AIINY;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTINTAHMS

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyNbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKM  OCYHIECTBJIATH  IPOEKTHYID U HUCCIIEJOBATEIbCKYIO
NEATENIbHOCTh UHANUBUIYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOopMyJIMpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh 1NN JeSITeIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAlIU3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHIMIOJHATH PpabOTy B  YCJIOBHUSIX  PEaIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 001acTu (hU3uKH;

BBISBJIATh TPUYHMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHS, HaXOJIWUTh apryMEHThI JJI JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIONYYCHHBIE B XOJE€ PEIICHHWs] 3aJaddl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OICHKY HOBBIM CHTYAIlHsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JaCTh
KU3HEACATCITbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIIHNE ATbTEPHATHBHBIE PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HAaBBIKAMHM IOJyYCeHHS HMHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIIATh ITOUCK, aHAaJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIlMOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeXeHHUs, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y49éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONITUMATIBLHYO
dbopMy TIpEICTaBICHUS ¥ BU3yaJTU3aIUH.

KoMMyHMKaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE NeiCTBUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJIATh IJIaH JEHCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemlaraTb HOBBIE IIPOEKTHI, OLICHWBATh HJEH C IO3WLIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM U aCTPOHOMMHM, BBISBIATH MPOOJEMBbI, CTaBUTb U (HOPMYIHPOBAThH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJHEHUS IPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JenaTb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTrO
peLIeHuS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHU)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMINOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, MIPEAOIararOIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K konmy oOyuenus B 10 kjacce mnpeamMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJEIICH:
MaTepHuaibHas TOUYKa, UHEpIUaJIbHAs CUCTeMa OTCUYETa, aOCOTIOTHO TBEPOE TEO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, WHEPIUs,
B3auMojieiicTBue Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBaHUM (OXJIAXKICHUH ), TEILIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
coCylle, CBSI3b MEXKAYy IMapaMeTpaMu COCTOSIHMS rasa B H3oMpolieccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUYECKUE BEITUUYMHBI:
KOOpAMHATa, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIUsi, MEXaHUYeCKas
paboTa, MeXaHWUYECKasi MOIIHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTHUYECKOTO JBHKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOd(PPUIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENs; NpPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUEHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEIMYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEeMbIX
BEIIMYMH, MX OOO3HAUYCHUS] W €JAUHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DHHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCa,
NPUHLNN CYNEPHO3UIUA CHUJI, TPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIiepaTypoy, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMAIBI JCHCTBUS MAIlWH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHsS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpobOeMy/3amady H TUIIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHUsS, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh W3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yNbTaThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BU/JIE TAOJIUILI U TPa(UKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKON U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJuMbIe NIl €€ pelIeHus, NMPOBOJUTH Pacu€Thl U OIEHUBATh PEaJIbHOCTH
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIOJB30BaTh  MpPH  pPELIEHUH  y4dyeOHBIX  3aJad  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOITYYaEMYI0 HH()OPMAIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHJAPTHBIX CUTYyAalUsX, aJ€KBaTHO OLIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pAaCCMaTPUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EOUHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJEICH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HUKHU: IJIEKTPUUYECKAS] IPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHUCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACIPOCTPAHEHHE CBETA, OTPAXEHHE, MPEIOMIICHUE,
uHTEeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JHUCIEpPCUs CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaguO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3IMYHBIX  cped) W

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIMONB3YsAd (PU3NYECKUE BEIUUYHMHBIL:
IIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJs, cwia Ammepa, cuna JlopeHia, MHIyKTMBHOCTH
KATYIIKH, DHEPrUs DJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHu B KoJeOAaTeNTbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M EJAUHMIIbI, YKa3bIBATh
(bopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMUYMHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IIPOLECCHI, HCIIOIb3Ys
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, TEPUOJI TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
WCITOJIb3YeMbIX BEJMYMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUMUNHBIL

aHATM3UPOBAaTh (PU3UUYECKHUE MPOIECChI U SBIICHUS, UCIIONB3Ys (PU3HUECKUE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJLICIHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa mia pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHUS HMMITYJIhCA, 3aKOH COXPAHCHHSI
AIIEKTPUYECKOTO 3apsjia, 3aKOH COXPAHEHHS MAacCOBOTO YHCIIA, MOCTyNIaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICIISITh HAIIPaBJICHNE BEKTOpa WHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIBI AMriepa 1 cuiibl JlopeHta;

CTPOUTh U OIMCHIBATh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BEITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C WCITOJIB30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH STOM
dbopmyupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO O0OPYIOBaHUSA, MPOBOJUTH OMBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
NPSAMBIX HM3MEPEHHUH: TMPHU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PHKCHpPOBATH
pEe3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIWYMH B BHJC TaOIUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHHUS,

coOI01aTh MpaBmiia 0€30MacHOTO TpyJa MPU MPOBEICHUU HCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJIB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTh
MOJIy4YEHHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1aU: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[EMOYKY pacCyXJIEHUI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUSl y4eOHOW W HAYYHO-TIONMYJISIPHON MH(pOpMAIMU, TOTYYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX OE30MaCHOTO MCMOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpH OOpAaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUAIBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNIbl, pPANMOHAIBHO pACIPEAENATh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, a€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JbI HAYYHOI'O IIO3HAHMUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

®a30BbIe IEPEXOIBI

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOIUHAMMUKA
bubmuorexa [JOK

4.1 JrekTpocTatuia 10 https://m.edso00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHIYKIMS https://m.edso0.ru/7f41c97c
Htoro no paznemny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE bubnnoreka [JOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHe U DJIEKTPOMAarHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHUTENBHOCTH https://m.edso00.ru/7f41c97¢c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6mmoreka [JOK
4.1 6] i 6
JICMCHTBL KBAHTOBOM OTTHICH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK



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

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 nggll//ﬁf;;gg/lifﬂcg?c
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;Ifg;;?:;szgroullifﬂcgh
Htoro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcnl
dusuka — Hayka o npupoje. Hayunsie
1 K PHpOA v 1 https://m.edsoo.ru/3c68e8ad
METO/Ibl TTO3HAHUSI OKPYKAIOIETO MUpPa
Ponb u mecTo pusuku B hopMHpOBaHUH
2 COBPEMEHHOI HAyYHOU KapTUHBI MHUpPA, B 1 https://m.edsoo.ru/8525e6d9
MPAKTUYECKOU JIESITEIIbHOCTH JIH0JIeH
Mexannyeckoe apmxenne. OTHOCUTENBHOCTD
3 MEXaHU4eCKoro aBuxeHus. [lepemenenue, 1 https://m.edsoo.ru/ab25722¢
CKOpOCTb, YCKOPEHUE
4 PaBHOMEpHOE MPAMOIIMHENHOE JBUKEHUE 1 https://m.edsoo.ru/4894alef
PaBHOYCKOpEHHOE TIPSAMOJIUMHENHOE
5 yCrop p 1 https://m.edsoo.ru/23alabee
JIBIDKEHHUE
CBo0OoaHoOe nageHne. Y CKOpeHue
6 g A P 1 https://m.eds00.ru/9121c8a8
¢BOOOIHOTO MAEHNUSA
Kpusoimueiinoe nsukenue. JIBukeHne
7 P . g A 1 https://m.edsoo.ru/c2756a45
MaTepHaTbHOU TOYKHU MO OKPYKHOCTH
[Ipunuun otHOcuTeNnbHOCTHU ["anunes.
8 HNuepunansubie cuctemsl orcyera. [lepsbiit 1 https://m.eds00.ru/6e6f52b6
3akoH HproToHa
Macca tena. Cuna. [IpuHnun cynepnosnnnn
9 cuit. Bropoi 3akoH HeroroHa st 1 https://m.edsoo.ru/ed6e6c24

MaTepUAIbHON TOUKHU



https://m.edsoo.ru/3c68e8ad
https://m.edsoo.ru/8525e6d9
https://m.edsoo.ru/ab25722e
https://m.edsoo.ru/4894a1ef
https://m.edsoo.ru/23a1abee
https://m.edsoo.ru/9121c8a8
https://m.edsoo.ru/c2756a45
https://m.edsoo.ru/6e6f52b6
https://m.edsoo.ru/ed6e6c24

10

Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX
TOYEK

https://m.edso0.ru/4733331e

11

12

3aKoH BceMupHoro tsaroreHus. Cuna
TsokecTH. [lepBas kocMHueckas CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

https://m.edsoo.ru/1e8ac978

https://m.edsoo.ru/127bf378

13

Cuna tpenus. Koappunment tperns. Cuna
COIIPOTHUBIICHUS TIPH IBHXKEHUH TENa B
KHMJKOCTH WU Ta3e

https://m.edsoo.ru/345d6fa3

14

[loctynaTenbHoe U BpamaTeabHOE JBUKEHHE
a0CoJIIOTHO TBEPOTO Tesia. MOMEHT CHUIIBI.
[Imeqo cunel. ¥YcnoBus paBHOBeCUs TBEPAOTO
Tena

https://m.eds00.ru/895793ea

15

16

17

18

Hmnynbc MaTepuanbHONM TOYKH, CUCTEMBI
MaTepuaibHbIX TOUYeK. MIMIynbe cuibl. 3aKoH
COXpaHEHHUs UMITyJIbCca. PeakTuBHOE
JIBUJKCHHE

Pabora u moutHoCTh cuibl. Kunernueckas
9Heprus MaTepuaibHOW ToUkHU. Teopema 00
M3MEHEHUU KHHETUYECKOW SHEPTUN

[TorenuuanbHas sHeprus. [loreHnuanbpHas
SHEPrus ynpyro aeGpopMupoBaHHON
npyxuHbl. [loTeHIInanbpHas YHEPTHUs Tena
BOJIM3U MOBEPXHOCTH 3EMIIU

[ToreHnManbHbIC U HETOTEHIIUAIBHBIE CUIIBI.
CBs13b pabOTHI HEMTOTEHIIMATIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON DHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPTUn

https://m.edsoo.ru/8fefedd9

https://m.edsoo.ru/f4cfcb76

https://m.edsoo.ru/3571464d

https://m.edso0.ru/9d2f72c8



https://m.edsoo.ru/4733331e
https://m.edsoo.ru/1e8ac978
https://m.edsoo.ru/127bf378
https://m.edsoo.ru/345d6fa3
https://m.edsoo.ru/895793ea
https://m.edsoo.ru/8fefedd9
https://m.edsoo.ru/f4cfcb76
https://m.edsoo.ru/3571464d
https://m.edsoo.ru/9d2f72c8

19

JlaboparopHuas pabota «VccienoBanue CBSI3U
paboThI CHIIBI C U3MEHEHHEM MEXaHUYEeCKOI
SHEPruu Tella Ha MPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»

https://m.eds00.ru/13786138

20

KonTtponsnas padora no teme «Kunematuka.
Jlunamuka. 3aKOHbI COXpaHEHHUSI B
MEXAHUKE

https://m.edsoo.ru/f7dcdb46

21

22

23

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKO Teopru. bpoyHOBCKOE
newkenue. Auddysus

XapakTep JBUKECHHS U B3aUMOJICHCTBUS
yacTull BeuecTBa. Mojienu CTpOeHHUsI Ta30B,
KUAKOCTEN U TBEPBIX TEI

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHas ABoraapo

https://m.edsoo.ru/aecle3la

https://m.edsoo.ru/bff83b67

https://m.edsoo.ru/cdf5a4bl

24

TermmoBoe paBHOBecue. TemnepaTypa u e€
n3mepenue. [lkana remneparyp Llenscus

https://m.edsoo.ru/e3ea87d3

25

26

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomoTHas TeMIiepaTypa Kak Mepa cpeHei
KMHETUYECKOW YHEPTUH IBUKEHUS MOJIEKYJI.
VYpasuenue Menpeneesa-Knaneiipona

https://m.edsoo.ru/e618e16d

https://m.edsoo.ru/6641cla5

27

3akoH J/lambToHa. ['a30BBIC 3aKOHBI

https://m.edsoo.ru/e5ah1332

28

29

JlaGopartopHas pabota «MccnenoBanue
3aBHCUMOCTH MEXKy apaMeTpamu
COCTOSTHUS pa3peKEHHOT0 Ta3a

H3onporieccsl B HICATBHOM ra3e U UX
rpaduyueckoe npeacTaBIeHNE

https://m.edsoo.ru/b3ef54e2

https://m.edsoo.ru/69b2d137



https://m.edsoo.ru/13786138
https://m.edsoo.ru/f7dcdb46
https://m.edsoo.ru/aec1e31a
https://m.edsoo.ru/bff83b67
https://m.edsoo.ru/cdf5a4b1
https://m.edsoo.ru/e3ea87d3
https://m.edsoo.ru/e618e16d
https://m.edsoo.ru/6641c1a5
https://m.edsoo.ru/e5ab1332
https://m.edsoo.ru/b3ef54e2
https://m.edsoo.ru/69b2d137

BryTpeHnHss dHeprus TepMOAMHAMAYECKON
CHCTEMBI U CIIOCOOBI €€ U3MEHEHHUS.

30 https://m.edsoo.ru/d5a6ccfd
KonuyecTBo TermtoTs! u pabota. BHyTpeHHS s
SHEPIHs OJTHOATOMHOTO MJICAJILHOTO Ta3a

31 Buae! renionepenaun https://m.edsoo.ru/d8eacc95
VY nenpHas TEIUIOEMKOCTH BEIIECTBA.

32 KonnuecTBo TEMI0THI MpH TEIIONEpeaye. https://m.edsoo.ru/8ef74ad1
AnmabaTHBIN mporecc
n .

33 CPBLIL SAKOR TEPMOATHAMMKH 7 €10 https://m.edsoo.ru/facda34c
MIPUMEHEHHE K H30MpolieccaM
Heobpatumoc 0IIECCO oze.

34 pUTHM Th Hpott B B TpHpoA https://m.edsoo.ru/96ealcc3
BTopoii 3ak0OH TepMOIMHAMUKHA
[Ipuaumn gericteus u KI1JI TenmoBoit

35 PUHIHIL A A https://m.edsoo.ru/c9a7d139
MalllnHbI

36 Hukn Kapuo u ero KITJ{ https://m.edsoo.ru/2al4cb15

37 DKOJIOTHYECKUE TTPOOIEMBI TEIIIIOIHEPTETUKH https://m.edso0o.ru/73caacc6
0606 i M

38 OOIIAHOTIIH POt (L ONeRy HpHad https://m.eds00.ru/3a67c55f
¢duznka. OCHOBBI TEPMOAMHAMUKI
KonTponbHas pabora no teme

39 «Momnexkynspraas pusuka. OCHOBEI https://m.edsoo.ru/3a69ad11
TEPMOIMHAMHKI
[TapooOpa3oBaHue 1 KOHICHCAITHS.

40 Poobp A 1 https://m.edsoo.ru/a6b9b69f
Hcnapenue u KAreHue
AOCONIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh

41 N https://m.edsoo.ru/f1f8c83f
BO31yxa. HacklmeHHbIi map
TBépnoe Teno. Kpucrammueckne n

42 amopdHbIe Tena. AHU30TPONHS CBOMCTB https://m.edsoo.ru/fc913bea

KpucTayioB. JKuakue KpucTasuibl.



https://m.edsoo.ru/d5a6ccfd
https://m.edsoo.ru/d8eacc95
https://m.edsoo.ru/8ef74ad1
https://m.edsoo.ru/facda34c
https://m.edsoo.ru/96ea1cc3
https://m.edsoo.ru/c9a7d139
https://m.edsoo.ru/2a14cb15
https://m.edsoo.ru/73caacc6
https://m.edsoo.ru/3a67c55f
https://m.edsoo.ru/3a69ad11
https://m.edsoo.ru/a6b9b69f
https://m.edsoo.ru/f1f8c83f
https://m.edsoo.ru/fc913bea

CoBpeMeHHbIE MaTepUalIbl

[InaBnenne n KpucTaJuiu3anusi. YILCJ'IBHEUI

43 https://m.edso00.ru/33dc65d2
TeruioTa riasienus. Cyonumanus

44 YpaBHeHue TerIoBoro 6agaHca https://m.edsoo.ru/bb4aec81
DnekTpu3zanus Tel. DIEKTPUUECKUH 3apsi.

45 prall P e https://m.edso0.ru/a8975218
JIBa BHJ1a AIEKTPUYECKUX 3apsI0B
[IpoBOIHUKY, TUDTIEKTPUKH U

46 MOJIYITPOBOJIHUKH. 3aKOH COXPAHEHUS https://m.edso0.ru/37ed68d1
AIEKTPUYECKOTO 3apsiga
Bzaumopeiictue 3apsanoB. 3akod Kynona.

47 a i P - Y https://m.edsoo.ru/e794dad8
ToueuHslil 3NIEKTPUYECKUI 3apsiy
Hanpsk€HHOCTB EKTPUYECKOTO MOJIS.

48 [IpuHIMI Cynepno3uium 3NEKTPUIECKUX https://m.edsoo.ru/c9451bee
nosied. JInHum HanpsKEHHOCTH
Pabota cuit snekTpocTaTHuecKoro modisi.

49 P https://m.edsoo.ru/ee5¢7673
ITorennuan. PasHoCTh MOTEHIINAIOB
[IpoBOIHUKY U AUDIIEKTPUKU B

50 3JIEKTPOCTATHYECKOM IIOJIE. https://m.edsoo.ru/3fab6c85
JusnexTpuyeckas MpOHUIIAEMOCTb

51 Onektpoémkoctb. Konnencarop https://m.edsoo.ru/3daf6df9
DIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpA.

52 3 A P https://m.eds00.ru/8177e866
OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa
JlaboparopHas pabota "M3mepenue

53 p . p p p | https://m.edsoo.ru/86cc7f54
ANEKTPOEMKOCTH KOHAEHCATOpa
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
KOH/IEHCATOPOB, KOMMMPOBAIHHOTO amnmapara,

54 A P P P https://m.edso00.ru/57d2f644

CTPYHWHOTO MPHUHTEPA. DINEKTPOCTaTUYECKAas
3aITa. 3a3eMIICHUE YIEKTPOIPHOOPOB



https://m.edsoo.ru/33dc65d2
https://m.edsoo.ru/bb4aec81
https://m.edsoo.ru/a8975218
https://m.edsoo.ru/37ed68d1
https://m.edsoo.ru/e794dad8
https://m.edsoo.ru/c9451bee
https://m.edsoo.ru/ee5c7673
https://m.edsoo.ru/3fab6c85
https://m.edsoo.ru/3daf6df9
https://m.edsoo.ru/8177e866
https://m.edsoo.ru/86cc7f54
https://m.edsoo.ru/57d2f644

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBanus. [locrosaunsiii Tok. Cuiia
toka. Hanpsbxkenue. ConpoTuBiieHHE. 3aKOH
Owma 1751 yyacTka 1enu

https://m.edsoo.ru/5f18e57c

56

[NocnenoBarenapHOE, AapaLIeIbHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOHUKOB.
JlaGopaTtopHnas padora «/3yueHue
CMEIIIAaHHOTO COCTUHEHHUSI PE3UCTOPOBY

0.5

https://m.edsoo.ru/16e1d6f8

57

58

59

60

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon J[xoyns-Jlenma

3akon OMa 715 OJTHOM (3aMKHYTOM)

BHGKTqueCKOﬁ OCIIn. KOpOTKOC 3aMBIKaHHC.

Jlabopatopnast padora «3mepenne IC
HNCTOYHHKA TOKA U €TI0 BHYTPCHHCETO
COITPOTHBIICHUS

PezepBHblit ypok. KonTposbHas paboTa 1o
teme "DnekTpoauHaMuka" / Beepoccuiickas
poBepoyHas paborta

O06o6mamui ypok «IeKTpoInHaAMUKa /
Bcepoccuiickas npoBepouHas paboTa

0.5

https://m.edsoo.ru/deed7cd5

https://m.edsoo.ru/d27bf8b1l

https://m.edsoo.ru/635d6acd

https://m.edso00.ru/9752944d

61

DNeKTpOHHas MPOBOAUMOCTH TBEPIBIX
METaJUIOB. 3aBUCHUMOCTb CONIPOTHBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOANMOCTb

https://m.edsoo.ru/9e45fffd

62

63

DIIeKTpUYECKUI TOK B Bakyyme. CBoMCTBa
3JIEKTPOHHBIX ITyYKOB

[MonynpoBoAHUKH, UX COOCTBEHHAS U
npuMecHasi mpoBoauMocThb. CBoiicTBa p—N-

https://m.edsoo.ru/1756ccll

https://m.edsoo.ru/8caf19d3



https://m.edsoo.ru/5f18e57c
https://m.edsoo.ru/16e1d6f8
https://m.edsoo.ru/deed7cd5
https://m.edsoo.ru/d27bf8b1
https://m.edsoo.ru/635d6acd
https://m.edsoo.ru/9752944d
https://m.edsoo.ru/9e45fffd
https://m.edsoo.ru/1756cc11
https://m.edsoo.ru/8caf19d3

nepexoja. [lomynpoBogHuKOBBIE TPHUOOPHI

64

65

66

DJIEKTPUUYECKUI TOK B paCTBOpax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALIM.
DIIEeKTPOIHN3

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOoCTOSTENBLHBIN U HECAMOCTOATEIbHBIN
pazpsaa. Monnus. [1nasma

DnekTpuueckue mprudopbl U YCTPOMCTBA U UX

MMPAaKTUICCKOC ITPUMCHCHUC. HpaBI/IJ'Ia
TEXHUKHU 0€30I1aCHOCTH

https://m.edsoo.ru/2d19db3b

https://m.edsoo.ru/e95aclce

https://m.edsoo.ru/63cedfbc

67

KonTtponsHast pabora o Teme
«Qnexkrpocraruka. [locrosHHbIN
ANEKTpUYECKUH TOK. TOKH B pa3NUYHBIX
cpenax»

https://m.edsoo.ru/858efadd

68

Peseprubiil ypok. O6001mmaronuii ypox mo
temam 10 kmacca

https://m.edsoo.ru/d44cf6f4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/2d19db3b
https://m.edsoo.ru/e95ac1ce
https://m.edsoo.ru/63cedfbc
https://m.edsoo.ru/858efadd
https://m.edsoo.ru/d44cf6f4

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypcbl

IlocTosIHHBIE MATHUTBI U UX
B3auMoericTBUE. MarautHoe mose. Bekto

1 a N . p 1 https://m.edsoo.ru/dd28af1d
MarHuTHOM MHAYKIMU. JINHUM MarHUTHON
WHIYKIIUU
MarauTHO€ 1o0Jie MPOBOHUKA C TOKOM.

2 OnbiT Opctena. Bzaumonelicteue 1 https://m.edsoo.ru/91ec1665
MPOBOJIHUKOB C TOKOM
JlaGoparopHas pabora «/3yueHue

3 patop P i 1 1 https://m.edsoo.ru/cbb4e22c
MarHUTHOTO TOJI KaTYLIIKH C TOKOM»
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C
TokoM. Crita Ammepa. JlaboparopHas padora

4 ];O patop p 1 1 https://m.edsoo.ru/4c792b5c
«HccrenoBanue NeUCTBUS IOCTOSIHHOT'O
MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIST Ha

5 JBIOKYIIYIOCS 3apsKeHHYI0 yacTully. Cuma 1 https://m.edsoo.ru/efd1d4f4
Jlopenna. Pa6ota cuibr Jlopeniia
DOnexkTpomMarauTHas HHAyKIUs. [loTok
BEeKTOpa MaruuTHou naayknuu. 2J1C

6 p AYKH A N 1 https://m.edsoo.ru/e89a67f1
WHIYKIIAA. 3aKOH AJIEKTPOMarHUTHOMN
nHaykiuu dapanes
JlaGoparopHas padora «/ccnenoBanue

7 patop P a 1 1 https://m.edsoo.ru/d6887aeb

SABJICHUA BHGKTpOMaFHHTHOﬁ HHIAYKIHUW



https://m.edsoo.ru/dd28af1d
https://m.edsoo.ru/91ec1665
https://m.edsoo.ru/cbb4e22c
https://m.edsoo.ru/4c792b5c
https://m.edsoo.ru/efd1d4f4
https://m.edsoo.ru/e89a67f1
https://m.edsoo.ru/d6887aeb

NHayKTUBHOCTB. SIBII€HUE CAMOMHIYKIUH.
OJIC caMOMHAYKIIMUA. DHEPTHUSI MAarHUTHOTO
IIOJISI KaTYILIKU C TOKOM. DJIEKTPOMarHuTHOE
rnoJsie

https://m.edsoo.ru/f4353eal

TexHuueckue ycTpoucTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MATHUTBI, 3JIEKTPOMArHuThl,
NEKTPOABUIaTENb, YCKOPUTEIN
JJIEMEHTAPHbIX YaCTHLl, UHAYKIIMOHHAS II€Yb

https://m.edsoo.ru/3eb8de3f

10

11

12

O6o6maromuii ypok «MarauTHoe mode.
SHGKTPOMaFHI/ITHaSI WHAYKIOUA»

KonTponbnas pabota no teme «MaruutHoe
noJie. DIeKTPOMarHuTHasE MHAYKIIUSD)

CB00OOIHBIE MEXaHHUECKHE KOTeOaHusl.
I"apmonnueckue konebanus. YpaBHEHHE
rapMoHHUYecKHux Konebanuii. [IpeBpaiienue
SHEPTUU

https://m.edsoo.ru/3a2fd5b6

https://m.edsoo.ru/6de9c327

https://m.edsoo.ru/18c5f98f

13

Jlaboparopnast pabota «MccnenoBanue
3aBHCHMOCTH TepH0/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»

https://m.edsoo.ru/73d43b2b

14

Konebartenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHus B UAeabHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHUYECKUMH U JIEKTPOMarHUTHBIMH
KOJIeOaHUAMU

https://m.edso0.ru/a931b8h2

15

®opmymna TomcoHa. 3aKOH COXpaHEHUSI
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM
KOHTYpe

https://m.edsoo.ru/a7517812



https://m.edsoo.ru/f4353ea1
https://m.edsoo.ru/3eb8de3f
https://m.edsoo.ru/3a2fd5b6
https://m.edsoo.ru/6de9c327
https://m.edsoo.ru/18c5f98f
https://m.edsoo.ru/73d43b2b
https://m.edsoo.ru/a931b8b2
https://m.edsoo.ru/a7517812

16

[IpencraBienue 0 3aTyXalONINX KOICOAHUSIX.
BriHyX/1eHHBIC MEXaHUYECKHUE KOJICOaHUSI.
Pe3onanc. BeinyxneHnbie
AJICKTPOMArHUTHBIE KOJICOaHMS

https://m.edsoo.ru/6ac54bc2

17

IlepemenHnsblii Tok. CUHYCOUJAJIbHBIN
IIEPEMEHHBIN TOK. MOIHOCTH IEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEHCTBYIOLIEE
3HAYEHUE CUJIBI TOKA U HAIIPSHKEHUS

https://m.edsoo.ru/98fd794e

18

19

20

Tpanchopmarop. [IpousBoacTBo, nepenava u
MOTpeOJICHNE IIEKTPUICCKON YHEPTHH

VY CeTpoiCTBO U MPAKTUUECKOE IPUMEHEHUE
ANEKTPUYECKOTO 3BOHKA, FEHepaTopa
[IEPEMEHHOTI0 TOKa, JTMHUH 3JeKTponepeaayd
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE
anekTpo3Heprun. Kynbrypa ucnoiab30BaHus
3JEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU

https://m.edsoo.ru/5b6e7722

https://m.edsoo.ru/1bb9e9bl

https://m.edsoo.ru/f751e3ad

21

MexaHn4yecKue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpocTpaHEHUs U JJIMHA BOJIHBI.
[Tonepeunble U TPOJOJIbHBIE BOJIHBI

https://m.edsoo.ru/f66aabl18

22

3Byk. CKOpOCTbH 3ByKa. [ pOMKOCTH 3BYyKa.
BricoTa Tona. TemOp 3ByKa

https://m.edsoo.ru/f344ef71

23

24

ONEeKTPOMarHUTHHIE BOJIHBI, UX CBOICTBA U
ckopocTsb. [IIkana 371eKTpOMarHUTHEIX BOJTH

HpI/IHI_II/Il'IBI paanuoCBA3U U TCIICBUICHHA.
PazButue CpCACTB CBA3U. Pagnonokanus

https://m.edsoo.ru/f575da87

https://m.edsoo.ru/fae4débb

25
26

Kontponbnas padota «KonebaHust 1 BOJTHBD»

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA B

https://m.eds00.ru/51921a96

https://m.edsoo.ru/ecc67fbd



https://m.edsoo.ru/6ac54bc2
https://m.edsoo.ru/98fd794e
https://m.edsoo.ru/5b6e7722
https://m.edsoo.ru/1bb9e9b1
https://m.edsoo.ru/f751e3ad
https://m.edsoo.ru/f66aab18
https://m.edsoo.ru/f344ef71
https://m.edsoo.ru/f575da87
https://m.edsoo.ru/fae4d6bb
https://m.edsoo.ru/51921a96
https://m.edsoo.ru/ecc67fbd

OJHOPOJHOM cpee. ToueuHblid HCTOUHHK
cBera. JIyd cBera

27

28

29

OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
csera. [locTpoeHne n300paxeHni B TNIOCKOM
3epkaje

[Ipenomnenue ceta. [loaHoe BHyTpeHHEE
oTpaxkeHue. [IpenenbHbIil yroa mojaHoro
BHYTPEHHETO OTPaKEHUS

JlaboparopHnast pabora «M3mepenue
MoKa3aTes MPEIOMIICHHS CTEKIIA

https://m.edsoo.ru/f93a7f3a

https://m.edsoo.ru/b84d3bce

https://m.edsoo.ru/63c67a56

30

JIunzel. [locTpoenne n3o0paxeHuil B IMH3E.
®opmyJsia TOHKOH JIMH3bL. Y BEIIMYCHUE
JIMH3bI

https://m.edsoo.ru/5472dd85

31

32

33

Jlaboparopnast pabota «MccnenoBanue
CBOMCTB M300pakKeHUH B JIMH3AX»

Hucniepcus ceeta. ClI0XKHBIH cocTaB 0en1oro
csera. LIBer. JTaboparopHas pabota
«HabmoneHne nucnepcun cBeTa»
WnuTtepdepennus creta. Audpaxius ceera.
JudpakuonHas pemeTka

https://m.edsoo.ru/b3a2484b

https://m.edsoo.ru/faf7f386

https://m.edsoo.ru/32d4c656

34

35

36

[TonepedHOCTH CBETOBBIX BOJIH.
[Tonspuszanusa ceera

Onrtuyeckue mpuOOPsI M YCTPOHCTBA U
yCJIOBHS UX O€30MaCHOTr0 MPUMEHEHUS
['paHnIIBI TPUMEHUMOCTH KJIACCUYECKOMN

MCXaHHUKH. HOCTy.]'IaTLI CHeluaIbHOM TCOpHHU
OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/673347ce

https://m.edsoo.ru/9f12c94e

https://m.edsoo.ru/b246554b

37

OTHOCHUTENILHOCTD OJHOBPEMCHHOCTH.

https://m.edsoo.ru/368c57be



https://m.edsoo.ru/f93a7f3a
https://m.edsoo.ru/b84d3bce
https://m.edsoo.ru/63c67a56
https://m.edsoo.ru/5472dd85
https://m.edsoo.ru/b3a2484b
https://m.edsoo.ru/faf7f386
https://m.edsoo.ru/32d4c656
https://m.edsoo.ru/673347ce
https://m.edsoo.ru/9f12c94e
https://m.edsoo.ru/b246554b
https://m.edsoo.ru/368c57be

3aMeI[JIeHI/Ie BPEMCHH U COKpAIICHUC NJIMHLBL

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON

38 gacTuilbl. CBS3b MACChI C YHEPTUCH U https://m.edsoo.ru/cdbadf4e
UMITYJIECOM. DHEPTHsI IOKOS

39 KOHTpOJ'IBH&iI pabora «Ontruka. OCHOBBI https://m.edsoo.ru/46edcge?
CHEIHAIbHON TEeOpPUN OTHOCUTEIEHOCTH

40 Poronst. Gopuyxa [nasika. Suepriss https://m.edsoo.ru/eedc67f5
UMITYIBC GOTOHA

41 OTtkpsiTHE U HccaenoBanue Gorodddekra. https://m.edsoo.ru/97eab8d4
Omnsitel A. I'. CroneroBa
3akonbl poTtorddekra. YpaBHEeHHE

42 Ouinmreitna g Gorosddexra. «Kpacnas https://m.edso0o.ru/2e768471
rpanuia» Gorodddexra

43 JlaBrienne CBeTa; Omertel I1. H. JleGenena. httos://m.edsoo.ru/e153¢199
XuMudeckoe JeicTBIe CBeTa
TexHn4eckue ycTpoucTBa U IPAKTUYECKOE

44 IpUMeHeHue: (HOTOINEMEHT, POTOAATUUK, https://m.edsoo.ru/e3ab6ead
CoJIHEUHasi ObaTapesi, CBETOIUO]]

45 Pemeriie faﬂaq 110 TEME (IIeMCHTS https://m.edsoo.ru/fed96bc6
KBaHTOBOH ONITHUKI»
Mopenb aroma Tomcona. OnbIThI

46 Pesepdopna no paccessHuIO 0-4acTHIL. https://m.edsoo.ru/ba433c76
[TnanerapHas MoJeNb aToMa

47 [TocTtynmater bopa https://m.edso00.ru/45ee9829
Nznyuenue u nornomieHue GOTOHOB MPU

48 IIEPEXO0E aTOMa C OJHOTO YPOBHS dHEPIUU https://m.edsoo.ru/2b8a47f1
Ha apyroi. Buasl cnektpos

49 BoustHOBBIE cBOMiCTBa yacTull. BosHbl ne https://m.edsoo.ru/fa995ab1



https://m.edsoo.ru/cdba9f4e
https://m.edsoo.ru/46edc9e2
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bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIOHTaHHOE U BBIHYXIEHHOE
U3ITy4yeHue

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaIMOAKTUBHOTO U3ITYUCHUS

https://m.edsoo.ru/ae3cad42

o1

52

53

54

55

CgoiicTBa anb(da-, 6era-, raMma-u3Iy4eHUS.
Brusinue pagnoakTUBHOCTH Ha KUBBIE
OpraHu3MBbI

OTkpbITHE IPOTOHA U HEUTpOHA. I30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnas. ["amma-
U3JIy4yeHue

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
peakuuu. SnepHslit peaktop. [Ipobiemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN SHEPrEeTUKU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHa. MeToibl HAOMIOACHUS U
pEruCTpalu JIEMEHTAPHBIX YACTULL.
Kpyrisiii cton «®yHnameHTanbHble
B3auMoIecTBUA. EAMHCTBO Quznueckoit
KapTUHBI MUPa»

Oranbl pazBuths actpoHomuu. [Ipuknaanoe
Y MHPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMuu. Buj 3Bé31HOTO HEdA.
Co3zBesnus, spkue 3BE3/bl, TUIAHETHI, UX
BUAMMOE ABWKeHUE. CoHEeYHas cucTeMa

https://m.edsoo.ru/421844c4

https://m.edsoo.ru/28f5e132

https://m.edsoo.ru/66b9f3el

https://m.edsoo.ru/e9fdd819

https://m.edso0.ru/47714642

56

Comutte. ConHeunas akTHBHOCTE. MICTOYHUK

https://m.edsoo.ru/2aeae422



https://m.edsoo.ru/ae3cad42
https://m.edsoo.ru/421844c4
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sHepruu CoJiHIA U 3BE3N

S7

3BE3/1bI, ©X OCHOBHBIE XapaKTEPUCTUKH.
3BE3 MBI ITIaBHOM IIOCIICAOBATCIIHLHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spomonuu CoHIa U 3BE3]

https://m.edsoo.ru/87fe5a43

58

59

60

Mnineunsiii [lyTe — Hama ['anaktuka.
[Tonoxenue u npuxenne CoyHua B
lNanmakTuke. ['anmaktuku. YEpHbIE ABIPHI B
sIpax rajJakTHK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonpuioro B3peiBa. PennkroBoe uznyyeHue.
Meraranaktuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

https://m.edsoo.ru/b483a86f

https://m.edsoo.ru/8bdaf7d2

https://m.edsoo.ru/dec5d24b

61

62

63

64

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITTATEHON 1 dTHUYECKOMN
cdhepax eaTeTbHOCTH YeIOBEKa

O6o06maromuit ypok. Poib u mecro ¢pusuku
Y aCTPOHOMHUH B COBPEMEHHOI Hay4YHOM
KapTUHE MUpa

O6o06maromuit ypok. Posib puznueckoit
Teopuu B pOpMUPOBaHUH TPEICTABICHUI O
¢bu3nuecKoil KapTuHEe MUpa

https://m.edsoo.ru/fb1fae4a

https://m.edsoo.ru/6b1b47b9

https://m.edsoo.ru/2522c6cf

https://m.edsoo.ru/cfd73796

65

O606maromuii ypok. Mecto pusnueckoit
KapTUHBI MUPA B OOIIEM STy COBPEMEHHBIX

https://m.edso0.ru/81ad3288



https://m.edsoo.ru/87fe5a43
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https://m.edsoo.ru/dec5d24b
https://m.edsoo.ru/fb1fae4a
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€CTECTBEHHO-HAYUYHBIX MPECTaBICHUN O
pupoe

PesepBHbIil ypok. MarautHoe mnoie.

66 1 https://m.edsoo0.ru/6e59e3eb
DneKTpoMaruHuTHast MHIYKIUS
P i .0 .0
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
NMPOBEPAEMOro
pe3yJibTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaT, Ha TpUMEpPaX polb W MeCTO (PU3UKH B
(OopMHUpPOBAaHUN COBPEMEHHOW HAay4yHOW KapTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHON TEXHUKH U TEXHOJIOTHUH, B MPAKTUYECKON AEATECIbHOCTH
Jroei

10.2

YYHUTBIBATh TPAHUIBI IPUMCHCHHS H3yYCHHBIX (U3MUYECKUX MOJICIICH:
MarepuaibHas TOYKa, WHEpIMalbHass CHUCTeMa OTCuYéTa, aOCOJIFOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJ, TOYCYHBIA SJICKTPUYECKUM 3apsii — MpU PEIICHUU
¢bu3nvecKkux 3a1aq

10.3

10.4

Pacnio3naBath (u3mueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXAaHMKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOpUu
CTPOEHHUS BeIleCTBA U  JJIEKTPOJMHAMUKH: pPABHOMEpPHOE W
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE IaJieHHe
T€d, JABWKEHHE IO OKPY)XHOCTHU, HUHEpLUs, B3aUMOJCIHCTBUE TEI;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJl, M3MEHEHHEe O00bEéMa Tel IMpU  HarpeBaHUU
(oxJylaXkieHnHn), TEIJIOBOE paBHOBECHE, HCIApPEHMEe, KOHJEHCalus,
IJIaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MIOBBIIICHNUE JABJICHUS ra3a PU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXAYy IapaMeTpaMu COCTOSHHsA Ta3a B M30Ipoleccax;
9JIEKTPHU3aLUs TEJl, B3aUMOJEHCTBHE 3apsiiOB

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYEecKHe
BEJIMYMHBI: KOOpJMHATA, MYyTh, NEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHUJla, HMIOYJIbC Tela, KWHETHYecKas SHeprus,
MOTEHLIMAJIbHAs JHEprusi, MexXaHudeckas paboTa, MexaHHuYecKas
MOIITHOCTh; IPU ONMMCAHUK MPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICT
HCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUsT WM €AMHULIbI, HaXOAWUTH
(bopMyIIbl, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETHMUUHY C JIPYTMMHU
BEJTMYMHAMU

10.5

OnuchBaTh W3y4YCHHBIC TEIUIOBBIE CBOHCTBA Tel W  TEIUIOBBIC
SBJICHUS, UCMONB3ys (U3MYECKWe BENIMYMHBI: JaBIEHUE Tra3a,
TEeMIlepaTypa, CpEIHSs KHWHETHYeCKas DSHEPrus XaoTHYECKOTO
JIBIDKEHUST MOJEKYJ, CpEeIHEKBaJIpaTHYHas CKOPOCTb MOJIEKY,
KOJIMYECTBO  TEIUJIOTHI, BHYTPCHHSS OJHEprus, pabora Tasa,
KO3 (UIIMEHT TOJE3HOTO JEWCTBUSA TEIUIOBOTO JIBUTATEINsI; TPHU
OTHCaHUU MPaBUIBHO TPaKTOBATh ¢busznaeckuit CMBICIT
WCIIOJIB3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS WM EIUHUIBI, HAXOJUTh
(hopMyIIBl, CBSI3BIBAIOININE JAHHYIO (PH3UYECKYIO BEIUUUHY C APYTUMH
BEJIMYMHAM

10.6

OnuceiBaTh M3y4YeHHbIE JJEKTPUUECKHE CBOWCTBAa BeILIECTBA U




ANEKTPUYECKUE  SIBICHUS  (MPOILECCHI), HCIONB3ys (HU3HYECKHe
BEJIMYMHBI: JNEKTPUYECKU  3apsf, JJIEKTpUYECKOE  TIOJIE,
HaINpsHKEHHOCTh  MOJIs, TOTEHIMANl, PAa3sHOCTh IOTEHLUAIOB; TIpU
ONMCAHUU TPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJIb3yEeMbIX
BEMYMH, WX OOO3HAYCHHS ¥ CJWHUIIBI;, YyKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEJIWYMHY C JAPYTUMHU
BEJIMYUHAMU

10.7

aHAM3UpPOBaTh (PU3MUYECKHE TMPOLECCHl M SBICHHS, HCHOIb3Ys
(u3nyecKkre 3aKOHBI ¥ MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHHsS MEXaHUYECKOH SHEpPruH,
3aKOH COXPaHEHUs MMITYJIbCa, IPUHLUI CYNEPIO3ULIUU CUJI, TPUHIUI
paBHONPaBUS WHEPLUUAIBHBIX CHUCTEM OTCYETa;  MOJICKYISAPHO-
KMHETHUYECKYIO TEOPHIO CTPOEHMs BELIECTBA, ra30BbI€ 3aKOHBI, CBA3b
CpeaHell KUHETUYECKOH HSHEprHM TEIJIOBOTO JBMXKEHUS MOJIEKYN C
aOCOJIIOTHON TeMIlepaTypo, MepBbIH 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXpaHEHHUs DJJIEKTPUUYECKOro 3apsiia, 3akoH Kyrnona; mpu 3ToM
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYeCcKOoe
BBIPAYKEHHUE U YCIIOBUS (TpaHMIIbl, 00JIaCTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHUHIMUIIBI JCUCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuuyaTh yCIOBHS HUX 0€30IMacHOro
WCIIOJIb30BaHUSI B TIOBCETHEBHOM JKU3HU

10.9

Brimoaaare SKCHCPUMCHTLI 110 UCCIICJOBAHUTIO (1)I/I3I/I‘~I€CKI/IX SIBJICHUU U
MIPOIIECCOB C UCIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
sToM (dopmynupoBaTh MpoOiemMy (3aady) W THUIOTE3Y Y4eOHOTO
IKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEIIOKEHHOTO
000pyI0BaHUs, POBOJAUTH OMBIT M (POPMYITUPOBATH BBHIBOIBI

10.10

10.11

10.12

OcymiecTBnATh TpsMbIE M KOCBEHHbIE H3MEPEHUs (PU3HMUECKUX
BEJIMYMH; MPU 3TOM BBIOMpPATh ONTHMAIbHBIA CHOCOO M3MEpPEHUs U
HCIIOIb30BaTh U3BECTHBIC METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHU3NYECKUMH BEIUYMHAMH C
WCIIOB30BAaHUEM TIPSIMBIX HW3MEPEHHM; TMPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATh pE3ylbTAaThl MOTYYEHHOW 3aBUCHMOCTH
(bU3UYECKUX BEJIMYMH B BUJIE TAaOIUIl U TPadUKOB, JIE7aTh BHIBOJIBI 11O
pe3yiabTaTaM UCCIEI0BAHMS

CoOnromate mpaBuwia  0€30MIaCHOrO  TpyJda TMpU  MPOBEIECHHUH
HCCIIEIOBAaHUM B  paMKax Yy4eOHOTro JKCIEpUMEHTa, Yy4eOHo-
UCCIIeIOBATENIbCKOM U TPOEKTHOW AEATENbHOCTH C HCHOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYI0BaHUS

10.13

10.14

10.15

Pemiate pacu€rHple 3a/auu ¢ SIBHO 3aJlaHHOW (DU3UYECKON MOJIENBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI M TPUHIIUIBI, HA OCHOBE aHaln3a
YCIOBHUSL  3a7laud  BBIOMpaTh  (PU3UYECKYI0O MOMCNb, BBIICIATH
¢u3nueckrue BeNMUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
MPOBOJIUTH PACUETHI M OIEHHWBATh PEATHHOCTH MOJTYYEHHOTO 3HAYCHUS
(hu3MUECKOi BETUIMHBI

PemraTe KauyeCTBECHHEBIE 3aJ1a4u: BBICTpanBaTh JIOTHYECKH
HETIPOTHUBOPEUYUBYIO IEMOYKY PACCYKIEHUU C OMOPON Ha M3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKHE SIBICHUS

Hcnonws3oBath Tpu  pemIeHWH  Y4eOHBIX 3aJad  COBPEMEHHBIC
MHPOPMAIIMOHHBIE TEXHOJOTUU JUISI TIOMCKA, CTPYKTYPHPOBAaHHS,




WHTEpOpETallMd M MPEICTaBICHUS y4eOHOM W Hay4HO-TIOMYJISIPHOMN
uHpOpMalUY, NOJYYEHHOW M3 Pa3IMYHBIX HUCTOYHUKOB; KPUTHUECKHU
aHAJIM3UPOBAThH MOTyIaeMyr0 HH(OpMAIHIO

10.16

[IpuBoAMTH TIpUMEpPHI BKJIAJa POCCUHCKUX U 3apYOEIKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE IPOLECCOB OKPYKAIOLIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIIOTUI

10.17

10.18

Hcnonb30BaTh TeOpeTHYECKUE 3HAHUSA MO (PU3UKE B TIOBCETHEBHOM
YKU3HM 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHHH ¢ MpUOopaMu
U TEXHUYECKUMHU YyCTPOWCTBAMH, JJIsi COXPAHECHUS 3J0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEICHHUS B OKPYXKAFOIIEH cpejie

PaGoTaTh B rpynmne ¢ BBINOJHEHUEM PA3IMYHBIX COIHMAIBHBIX POJIEH,
IJIAaHUPOBATh  pabOTy  TIPYyNIbl, PalUOHAIBHO  pacrpeneisTh
00S13aHHOCTH U IIJIAHUPOBAaTh JESATEIbHOCTh B HECTAHIAPTHBIX
CUTYyalUsIX, aJIeKBaTHO OIICHUBATh BKJAJ KaXXJOr0 U3 YYaCTHUKOB
TPYIIIBI B pellIEeHHEe paccMaTpUBaeMoOM mpoodIeMbl

11 KIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeaAMeTHBIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o01ero 06pa3oBaHus

111

11.2

11.3

11.4

JleMoHCTpHpOBaTh Ha TMpUMEpPax PpoOJdb W MeCTo (HU3UKH B
(hopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH
TOJIeH, IeTTIOCTHOCTh U €IMHCTBO (PU3UUYECKOM KapTUHBI MUpa

VY4uTBIBaTh TPaHUIIbI IPUMEHEHHUS U3YYEHHBIX (U3NUYECKUX MOJETCH:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, sepHas MOJAEIb aTOMa, HYKIIOHHAs
MO/IeJIb AaTOMHOT'O Siipa MPH peleHNH (PU3NIECKHX 3a1a4

Pacnio3znaBate (u3nueckue siBIeHUs (MpolecCchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusmkm:
AJEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMMUECKOE,
MarHuTHOe  JEWUCTBUS  TOKa, B3auMo/ieiicTBHE MarHuTOB,
AJIEKTPOMArHUTHAs WHAYKIUS, JeHCTBUE MArHUTHOTO TIOJIsI Ha
IPOBOJHUK C TOKOM U JBWXKYIIMHCA 3apsl, 3JIEKTPOMarHUTHbIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakKeHHe,  NpeloMiIeHue, uHTepdepeHIus, Audpakuus U
MoJIApU3alusl CBEeTa, AMCIEPCHs CBeTa, (OTOANIEKTpuUecKuil 3¢ dext
(potoaddekrt), cBeToBOE AaBlIeHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U  MCKYCCTBEHHas
PallnOaKTUBHOCTD

OnuceiBaTh WM3Y4YCHHBIE CBOWCTBA  BeElIECTBA  (DIEKTPUYECKHE,
MAaramMTHBIC, OINITHUYCCKUEC, DJICKTPHUIYCCKYIO IMPOBOAMMOCTDL PA3JIMYHBIX
cpen) W DJIEKTPOMArHUTHbIE SABJIEHHS (MPOLECCHI), HUCMOIb3Ys
¢u3nueckre BENWYHMHBLI:  OJJEKTPUUECKUH  3aps], CHilIa  TOKa,
JJEKTPUUYECKOE  HAMNPSDKEHHE,  AJIEKTPUYECKOE  CONMPOTUBIICHHE,
pasHocTh moteHnmanoB, DJIC, pabota TOka, WHAYKIHS MarHUTHOTO
nojs, cuia Awmmepa, cwia JlopeHiia, HWHIYKTHUBHOCTh KAaTYIIIKH,




SHEPIUsl JJIEKTPUYECKOrO M MArHUTHOTO IIOJIEW, IEpHUOJ U 4acToTa
KosiebaHUi B KosieOaTeIbHOM KOHTYpE, 3apsi/i U CHJla TOKa B IpolLecce
FapMOHHYECKUX AJIEKTPOMArHUTHBIX Kose0aHui, dokycHoe
paccTosiHUE U ONTUYECKas CHUJIAa JIMH3bI;, [IPU ONMCAHUU IPABUIBLHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIHYMH, HX
0003HAUeHMUsT W EIUHMLbI, YKa3blBaTh (OPMYIbI, CBA3BIBAIOIINE
JTaHHYIO (PU3HUECKYIO BETMUUHY C JPYTUMH BeTHUYNHAMH

115

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(1)I/I?>I/ILICCKI/I€ BCIIMYUHBI: CKOPOCTHh J3JICKTPOMArHUTHBEIX BOJIH, AJIMHA
BOJIHBI M YaCTOTa CBCTA, SHCPIrusd W HMIIYJIbC q)OTOHa, nepunon
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIBHO TPaKTOBATb (1)I/IBI/II-I€CKI/II\/JI CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
uX 0003HAYEeHHUA U CAWHUIIBI, YKa3bIBaTb (l)OpMy.]'IBI, CBs3BIBAIOIINC
JaHHYIO (1)I/ISI/II-I€CKYIO BCJIMYUHY C APYI'UMU BCIIMYHNHAMU, BBIYHUCIIATH
3HAYCHUC (1)H3quCKOﬁ BCIINYHHBI

AnanusupoBaTh (U3MYECKHE MPOLECCHl U SBJICHMS, HCHOJb3Ys
¢usznvyeckne 3aKOHBI M OpUHOUNBL  3akoH Oma,  3aKOHBI
IIOCJIEZOBATEIBHOTO UM IAPAJUIENIBHOIO COEAUHEHMS ITPOBOJHHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
IIPSIMOJIMHENHOIO PacpOCTPAHEHUS CBETA, 3aKOHBI OTPAXXCHUS CBETA,
3aKOHBl  IIPEJIOMJIGHUS  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIHH, 3aKOH COXPAHEHUs
UMIIYJIbCA, 3aKOH COXPAaHCHMS DJIEKTPUYECKOrO 3apsja, 3aKOH
COXpaHEHUsT  MaccoBOro 4uciya, mnocryiaarsl bopa, 3akoH
PaIuMOAKTUBHOIO pacnajga; IMpH 3TOM  pa3IM4¥aTh  CIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpanubl, 00J1aCTH) IPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

OHpeIleJ'ISITI) HaIrpaBJICHUC BCKTOpa HWHAYKIHMKU MArdHuTHOI'O I10JIA
IIPpOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHL[a

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM
3€pPKaJIOM, TOHKOU JIMH301

BBINONHATE SKCIEPUMEHTBHI 110 UCCIIET0BAHUIO (PU3UUECKUX SIBICHUH U
MPOIIECCOB C UCMOIB30BAaHUEM TPSMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
3ToM (GOopMyIHpOBaTh NpodieMy (3a1ady) M THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEJIOKEHHOTO
000pyI0BaHUs, MPOBOAUTH OMNBIT U (POPMYTUPOBATH BHIBOIbI

OcymiecTBnATh TpsMblE M KOCBEHHbIE H3MEPEHUs (U3NYECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBIA CIOCOO U3MEPEHUS U
HCIIOIb30BATh U3BECTHBIEC METO/IbI OLIEHKH IOTPEIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HUCHOJIH30BAHUEM
NpSMBIX ~ M3MEPEHUH; TMPU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
(GuKCUpOBaTh PE3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (PHU3UYECKUX
BEJIMYMH B BUJIE TaOJIUIl U TpadUKOB, JIe1aTh BBIBOJBI 10 pe3ylibTaTaM
HCCIEN0BaHUs

CobmomaTeh mpaBuia Oe30MacHOro Tpyna HpH  POBEIECHUU
ucciaeoBaHUM B paMKax ydyeOHOro SKCHepuUMeHTa, ydeOHo-
UCCIIEIOBATENIbCKOW M MPOEKTHOM AESATeNbHOCTH C MUCIOJIb30BaHUEM
WU3MEPUTENIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYyI0BaHUS

11.13

Pemate pacu€rHple 3aJlaud C SIBHO 3aJIaHHOW (DM3UYECKON MOJIEIIBIO,




UCTOJB3ysl (PU3UUECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajM3a
yCIOBUSL  3aauyd  BBHIOMpATh  (U3MUYCCKYIO MOJEb, BBIICIATH
¢busnyeckre BETUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ peIlICHUS,
MPOBOANUTH PACUETHI U OICHUBATh PEATLHOCTD MOJYYCHHOTO 3HAYCHUS
(hU3MUECKON BETUIMHBI

11.14

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpanBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYKICHHUI C OMOPON HA U3Yy4YEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UYECKHE SIBICHUS

11.15

Hcnonp3oBaTh MNpH  pelICHMH YY4eOHBIX 3aJad  COBPEMEHHBIC
MHGOPMALIMOHHbIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEPOpPETAllMd M TPEJACTaBICHUS y4eOHOM W Hay4HO-IIOMYJISIPHON
uHpOpMalUY, NOJYYEHHOM M3 Pa3JIMYHbIX HMCTOYHHUKOB; KPUTHUECKU
aHAJM3UPOBATh MOJTyYaeMyr0 HH(OpMAIHIO

11.16

OOBSICHSITh TPUHIUIIBI JACHCTBHUSI MAIIUH, MPUOOPOB U TEXHUYECCKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS UX OE30MAaCHOT0 HCIIOJIb30BAaHUS B
HOBCEIHEBHOU KU3HU

11.17

11.18

[IpuBoauTe HpUMEpHl BKJIaJa POCCUHCKUX U 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO
MUPa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

Hcnonp3oBaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCEAHECBHOM
YKU3HM 11 o0ecrieueHuns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JIJISI COXPAHEHUS 3I0POBbS U
COOJIIO/ICHHSI HOPM 3KOJIOTHYECKOTO TIOBEACHHUS B OKPYXKAOIIEH cperie

11.19

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIaHUpOBaTh ~ paboOTy  IpYIIbl,  pPalUOHAIBHO  PACHpENeNATh
0053aHHOCTM M  IUIAHUPOBATh JIEATEIbHOCTh B  HECTaHIAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHUBATb BKJIAJ KaXIO0r0 U3 Y4YaCTHUKOB
TPYIIIBI B PELIEHUE paccMaTpUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon
pa3nena

Kon
NpoBepsieMoro
3JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

®usnka — Hayka o mnpupone. Hayunple MeTonsI
MO3HAHUS OKpY’Karomiero Mupa. Ponb sxcnepumenra u
TEOpUM B  TIpolecce  MO3HAaHUS  TIPUPOJIHI.
OKcriepuMeHT B pusuke

1.2

MopenupoBanue (U3HYECKUX SBJICHUA W TPOIECCOB.
Hayunbie runoressl. @u3znueckne 3aKOHbI U TEOPHH.
I'paHunpl  TPUMEHUMOCTH  (U3MYECKUX  3aKOHOB.
[Tpunuun coorBercTBusA. Ponb m Mmecto ¢usuku B
(GbOpMUPOBAHUM COBPEMEHHOW HAy4yHOW KapTHHBI
MHPA, B IPAKTUYECKOMN ACSATEIbHOCTH JIIOAECH

MEXAHUKA

KMHEMATHKA

211

Mexannueckoe JBUKECHUE. OTHOCUTENBHOCTh
MEXaHU4YEeCKOro  JBwkeHus. Cucrema  oTcuéra.
Tpaexropus

2.1

212

213

214

[Tepememenne,  CKOpoCTb  (CpeAHsisi  CKOPOCTb,
MT'HOBEHHasi CKOPOCTb) M YCKOpPEHHE MaTepHaIbHON
TOYKH, HUX MNPOCKHOHUHU HAa OCU CHUCTCMbI KOOpIAWHAT.
CrnoxeHue nepeMelIeHUN U CI0KEHHE CKOPOCTEN

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MpPSMOJMHEIHOE
nBWKeHue. ['padukn  3aBUCMMOCTHM  KOOpPJHMHAT,
CKOPOCTH, YCKOpEHHs, IMyTH U IepeMelleHus
MaTEepHUaIbHOU TOUKH OT BpPEMEHU

CBoOoHOE majieHue. Y CKOpeHHe CBOOOTHOTO
naIcHUs

2.15

2.16

KpuBonuneliHoe nBuxeHue. PaBHoMepHOE NBUXKEHHUE
MaTepUaIbHOW TOYKM 10 OKPYXHOCTH. YTJOBas
CKOpOCTb, JIMHENHas ckopocThk. Ilepwon m wacrora.
L[eHTpOCTpEMHUTEIILHOE YCKOPEHUE

TexHuueckue yCTpOﬁCTBaZ CIIUAOMCTpP, ABHUIKCHUC
CHapsAa0B, HEIIHBIC U pEMCHHBIC IIEPCaAAYN

2.1.7

[IpakTueckue paboTel. M3MepeHne MIrHOBEHHOM
ckopoctu. MccnenoBaHue  COOTHOILIEHUS — MEXKIY
MyTSIMH, PONUJAEHHBIMHU TEJIOM 3a ITOCJIEI0OBATEIbHbIE
paBHBIE IIPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBIJKCHUHM C HAYaJbHOM CKOPOCTBIO, PABHOM HYJIIO.
N3yuyenue nBUXKEHUS IIapUKa B BA3KOM JKHUJKOCTH.
W3yueHne JBYKCHHUS Tena, OpOLIEHHOTO




TOPU30HTAJIBHO

2.2

TMHAMUKA

221

[Ipuniun otHocutenbHOoCcTH ['anunes. IlepBbiii 3akoH
Herorona. lHepuuanbHble CUCTEMBI OTCUYETA

2.2.2

Macca tena. Cuina. [IpuHnun cynepno3uumuu cui

2.2.3

Bropoii 3akoH HeroTtoHa [u1si MarepuanbHON TOYKU B
uHeprmanbHoii cucreme orcuéra (MCO). Tperuit
3akoH HproTOHA JUIst MaTepHAIbHBIX TOUEK

224
2.25

2.2.6

3akoH BceMupHoro taroreHus. Cuna tsxectu. [leppas
KOCMHUYecKasi ckopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Tpenue. Cuwia TpeHHs
CKOJIbXKCHUSI M Ccuia TpeHus mnokos. Koadowumment

TPCHUSI. Cuma COIIPOTUBJICHUA IIPHU JABHXKCHHU TCJIa B
KHAKOCTHU MUJIM Ia3c

2.2.7

[TocTtymatensHO€ ¥ BpamlaTelbHOE  JIBHXKCHHE
a0COJIFOTHO TBEPJIOTO Telia

2.2.8

2.29

MOMEHT CuJibl OTHOCHUTEJIBHO OCH BpaiieHus. [limeuo
cuibl. Y caoBus paBHoBecus TBEpaoro tena B UCO

TexHuueckue YCTpOﬁCTBaZ INOAIIMITHUKH, ABHXKCHHC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Tpaktuyeckue paboThl. M3ydeHne nBuKeHUs Opycka
[0  HAaKJIOHHOM  IUIOCKOCTH  TIOX  JEUCTBUEM
HECKOJIBKUX cwuil. MccnenoBaHue 3aBHCHMOCTH CHII
yIPYrocTH, BO3HHMKAWOIIUX B  JepopMHUpyeMon
NpYXKUHE W PE3MHOBOM 00paslie, OT BEIWYMHBI HX
nepopmanuu. MccnenoBaHue YCIOBHM paBHOBeCHs
TBEPAOIO TeJIa, UMEIOIIETO OCh BPALICHUS

2.3

3AKOHBI COXPAHEHNWA B MEXAHUKE

231

2.3.2

I/IMHYJ'IBC MaTCpHaHBHOﬁ TOYKH, CHUCTCMBI
MaTCpHAJIbHBIX TOYCK. I/IMHy.]'II)C CHUJIBI 1 M3MCHCHHC
HMITYJIbCA TCJIa

3akoH coxpaHeHus umnynasca B MCO. PeaktuBHOE
JIBUKECHHE

2.3.3

Pa6Gora cuel

234

MOoOIIHOCTE CHUIIBI

2.35

2.3.6

2.3.7

Kunernueckass »Heprus  MarepualbHOM  TOYKH.
TeopeMa 0 KHHETUYECKOW SHEPTUH

[TorennmansHas »Heprus. [loTeHIManbHas >HEPrUs
YIpyro nedopMUPOBAHHOMN MPYKUHBI.
[ToTenmmanpHass dHEprus Teiaa BOJWU3U TTOBEPXHOCTH
Seman

[loTeHumanbHble U HEMOTEHUHUATbHbIE CHIIBL. CBA3b
paboThl  HEMOTEHIUATBHBIX CHJI C H3MEHEHHUEM
MEXaHMYECKOM HSHEPruM CHCTEMbl Tel. 3aKOoH
COXpaHEeHMs] MEXaHNYECKON SHEPTHH




3.1

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHUuecKre yCTpOMCTBA: IBUKEHUE PAKET, BOJOMET,
KOIIep, NPY>KUHHBIM MUCTOJIET

[TpakTuyeckue paboTel. M3yueHue cBsA3M CKOpOCTEi
Tel TpU Heynpyrom ynape. HMccnemoBanue cBA3U
pa6OTBI CHUJIBI ¢ NM3MECHCHHEM MEXaHWYECKOM OHCpPIruun
Tena

MOJIEKYJIAPHAS ©®U3NKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KMHETUYECKOU TEOPUM

3.11

OCHOBHBIEC TOJIOKEHUS MOJICKYISIPHO-KUHETHUECKOM
Teopun.  bpoyHoBckoe — aBmwkenue.  [uddysus.
XapakTep [IBW)KEHHS U B3aUMOJCHCTBUS YaCTHUI]
BEILIECTBA

3.1.2

Mopnenu cTpoeHMs Ta30B, JKUIKOCTEH U TBEPIBIX TEI U
0OBSICHEHHE CBOMCTB BeELIECTBA HA OCHOBE DTHUX
MoJieJIen

3.1.3

3.14

3.15

Macca monekyn. KonnuectBo Bemiectsa. [locTtosiHHas
ABoraapo

TermmoBoe paBHOBecue. Temrieparypa u €€ u3sMepeHue.
[ITkana Tremneparyp Llenbcust

Mopens wuaeanbHoro raza. OCHOBHOE ypaBHEHHUE
MOJICKYJIIPHO-KHUHETUYECKOW TEOPHUH HJI€aTbHOTO Ta3a

3.1.6

AOcomroTHass TeMmmeparypa Kak Mepa CpeaHeu
KUHETHUYECKOW SHEPruU TEIJIOBOTO JBMXKEHMS YacTHUI
raza. [lIxana remneparyp KenbBuna

3.1.7

3.18

3.19

VpaBuenne Knaneiipona — MenaeneeBa. 3akoH
JlanbTOHA

["a3oBble 3akoHBI. [30mporecchl B UAEaIbHOM Tase ¢
MOCTOSIHHBIM ~ KOJINYECTBOM  BEILlECTBA: M30TEpMa,
u30Xx0pa, n3obapa

TexHu4ecKre yCTpoicTBa: TEPMOMETP, OapOMETP

3.1.10

[TpakTueckue padboTsl. M3MepeHne mMacchl Bo3iyxa B
KJIaCCHOM KoMHare. lccrnenoBanue 3aBUCHMOCTH
MEXy TapaMeTPaMHU COCTOSTHUS PA3PEKEHHOTO rasa

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.21

TepmonnHamuueckass cucreMa. BHYTpeHHSS dHEprus
TEPMOJIMHAMHYECKOW CHUCTEMBI M  CHOCOOBI €€
WU3MEHEHUS

3.2.2

3.2.3

3.24

KonuuecTtBo TemioTs! u paboTa. BHyTpeHHss sHeprus
0JIHOATOMHOTO MJI€aJIbHOIO r'a3a

Bunasr TeTIOTIepeIavuu: TETJIOTPOBOHOCTb,
KOHBEKLMsA,  u3JydeHue. TemioéMKocTh  Tena.
VY nenpHas TEIMIOEMKOCTH BEIIECTBA. Pacuér
KOJIMYECTBA TEIUIOTHI PHU TEIJIONepeaue

IlepBblii  3akOH  TepMOoAMHAMUKH. [IpumeHeHne
MEpBOr0 3aKOHA TEPMOJAMHAMHMKH K H30IMPOLIECCaM.




['paduueckast uHTEpIIpeTaIys paboThl rasa

TeruoBble MamvHbL. [IpUHLMIBI JEHCTBUSA TEILIOBBIX
MamuH. [IpeoOpa3oBaHusi SHEPrUM B  TEIJIOBBIX

3.25 o
mammHax. KoadduimeHT moie3Horo neicTeus (naiee
— KIIJT) TeroBoit mamuubl. [{ukin Kapuo u ero KIT/]
Bropoit 3akon TepmomuHamuku. HeoOpatumMocThb
3.2.6 MPOIIECCOB B NIpHpoje. TermioBble JBUTATEIIH.
DKoJoru4YecKre MpoOIeMbl TEIIOIHEPTCTUKH
327 TexHu4eckue yCTpOMCTBA: [BHUraTelb BHYTPEHHETO
o CropaHusi, OBITOBOH XOJOIUIbHUK, KOHJIUIIMOHED
328 HpaKTI/I‘leCKI/Ie pabotel.  M3mepenue  ynenbHOH
TEIIIOEMKOCTH
AT'PEI'ATHBIE COCTOSHMA BEILIECBA. ®A30BbBIE
I[NEPEXO/IbI
[TapooOpazoBanrie u KoHAeHcalus. McnapeHue u
331 KUIICHUE. YJelibHasg  TEIJIoTa  [MapooOpa3OBaHMS.
3aBUCHMOCTb TEMIIEPATypPbl KUIIEHHSI OT 1aBJICHUS
332 AOcomoTHas U OTHOCUTENbHAs BJIAXKHOCTH BO3IyXa.
HacpinenHnsii nap
TBépnoe teno. Kpucramimueckue u amopdHbie Tena.
3.3.3 AHM30TpONIMS ~ CBOMCTB  KpuctamuioB.  JKuakue
3.3 Kkpuctauibl. COBpeMEHHbIE MaTepHAIIbI
334 [InaBneHue M KpucrauMzauus. YJelabHas TemioTa
iassieHus. Cyomumanus
3.35 YpaBHEeHHE TEIUIOBOTO OamaHca
TexHu4eckne yCTpONCTBA: TUTPOMETP U IICUXPOMETP,
336 KaJIOPUMETP, TEXHOJOTUU TMOJYYEHHUS COBPEMEHHBIX
MaTepuajioB, B TOM YHCJIE€ HAaHOMATEpHUAJIOB, U
HaHOTEXHOJIOTUU
337 [IpakTueckne paboTel. M3MepeHune BIaKHOCTH
BO3yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
411 OnekTpu3anus Ten. DIeKTpuueckuil 3apsa. JlBa Buna
AIIEKTPHUYECKUX 3aPSIIOB
41.2 IIpoBOTHUKY, TUDIIEKTPUKH U MOJTYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHHsI JJIEKTPUUECKOTr0 3apsiia
414 B3aunmoneiictBue 3apsaoB. 3akoH Kynona
4.1 DneKTpuIecKoe oJe. HarmpsxénHnocTs
415 ANEKTPUYECKOro TmojsA. [IpuHIMO cynepno3uium.
JIuHuu HanpsSKEHHOCTH SIEKTPUUYECKOTO OIS
416 Pabora cun anekrpocratndyeckoro mous. [lorennunan.
Pa3zHocTh moOTEHIIMATOB
[IpoBOMHUKKM W  JUAJIEKTPUKA B  TIOCTOSSHHOM
4.1.7 ANEKTPUYECKOM ToJIe. Jusnexrpudeckas

IMPOHUITACMOCTH




4.2

OnektpoéMkocTs. KonzaeHcartop. OleKTpOEMKOCTH

4.1.8 IJIOCKOTO  KOHJIEHCATOpa. DHEPTrus 3apsHKEHHOTO
KOHJIeHcaTopa
TexHuueckue yCTpOHCTBA: 3JEKTPOCKOTI,

41.9 AIIEKTPOMETP, AIEKTPOCTaTUYECKAs 3aIuTa,
3a3eMJIEHUE AIIEKTPONPUOOPOB, KOHJIEHCaTop,
KCEPOKC, CTPYUHBIN IPUHTEP

41.10 [TpakTuyeckue paboTel. M3mMepeHne 31eKTpoEMKOCTH

KOHACHCAaTOopa

IIOCTOSHHBIN SJIEKTPUYECKUIN TOK. TOKU B PASJIMYHBIX

CPEJIAX

421

YcnoBus CYILIECTBOBAHUS MOCTOSSHHOTO
anekTpuueckoro Toka. Mcrounnku Toka. Cuja Toka.
ITocTOsSHHEBII TOK

4.2.2

Hanpsoxenue. 3akon Oma i1 yyacTka Lenu

4.2.3

4.2.4

4.2.5
4.2.6

4.2.7

DneKTpuueckoe COIIPOTHUBIICHUE. VY nensHoe
CONPOTHUBIICHUE BEILIECTBA

[locnenoBarenpHOEe,  MapajUIebHOE,  CMEIIAHHOE
COEIMHEHHUE MPOBOJHUKOB

Pabora anekrpudeckoro Toka. 3akoH Jxoyns — JleHua
MOIIHOCTD 3JEKTPUUYECKOTO TOKA

anekTpoaBrkymas cuia (nanee — 3J1C) u BHyTpeHHee
COTNPOTUBIICHUE HWCTOYHMKA ToKa. 3akoH Owma s
MOJIHOM (3aMKHYTOI) 3nekTpuyeckoi nenu. Koporkoe
3aMbIKaHUE

4.2.8

ONEeKTpOHHAas TMPOBOJAMMOCTb TBEPABIX METAJIJIOB.
3aBUCHUMOCTh CONPOTUBIICHUS METaJUIOB oT
Temneparypbl. CBEpXIIPOBOAMMOCTh

4.2.9

4.2.10

OnexkTtpuueckuii TOok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

[TonmympoBonuuku. CoOCTBEHHass ©  TpPUMECHas
IIPOBOAMMOCTh  TOJYNpOBOAHUKOB. CBoiicTBa p-N
nepexoja. [lomynmpoBoAHUKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

DIIEKTPUYECKUI TOK B JJIEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JUCCOLUALUS. DIEKTPOIIN3

OnexkTpuueckuid TOK B raszax. CaMOCTOSTENbHBIM U
HECAMOCTOSTENIbHBIA  pa3psa. Pasnuunble  THMBI
CaMOCTOATENBHOrO paspsaa. Moinnus. [1nazma

TexHuueckrue yCTpOMCTBA: aMIEPMETP, BOJIBTMETD,
peocTaT, MCTOYHUKH TOKa, S3JEKTPOHArpeBaTesIbHbIE
puoopHI, 3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIA  JTHO/I,
TEPMHCTOPHI U (POTOPE3UCTOPHI, TOTYIIPOBOTHUKOBBIHA
JTNOJT, TaJbBaHUKA

4.2.14

[IpakTueckue paboTel. M3ydeHue cMeHIaHHOTO
COCIMHEHUS PE3UCTOPOB.
N3mepenne DJ1C UCTOYHHMKA TOKA U €r0 BHYTPEHHETO




COIIPOTUBJICHUS. HaGJIIOIIeHI/IC 9JICKTPOJIM3a

11 KJIACC
Kox Kon
NpoBepPsIeMOro IIpoBepsieMble 3JIEMEHTHI COEP:KAHUSA
pasieaa 3JIEeMEHTA
4 OJIEKTPOIMHAMUKA
MATHUTHOE I10JIE. DJIEKTPOMAT'HUTHA S MHIYKIIA

431 ITocTositnHBIE MarHUTHL. B3anMoneiicTBre OCTOSHHBIX
MarHuTOB
MaruautHoe mosne. BekTop MarHUTHOM WHIYKIIHH.

432 [Ipunmun  cynepno3uuuu.  JIMHUM ~ MarHUTHOMN
uHaykuuu. KapTuHa NnMHUI MarHUTHOW WHIYKUUU
I10JIs1 ITOCTOSIHHBIX MAarHUTOB
MaruutHoe TIOJNIE TPOBOAHUKA ¢ TOKOoM. Kaprtuna
JUHUWA TIOJISI JUIMHHOTO TIPSIMOTO TPOBOJHUKA U

4.3.3 3aMKHYTOTO KOJBIEBOTO IPOBOJHMKA, KATYIIKH C
TOKOM. OmbIT Opcrena. BzaumoneiictBue
IIPOBOJIHUKOB C TOKOM

4.3.4 Cwiia Amriepa, e€ MOJlyJIb ¥ HAlPaBJICHHUE
Cuina Jlopeniia, e€ Moaynb 1 HanpaBliieHue. [[BuxeHne

4.3.5 3apsSOKEHHOM YacTUIBl B OJHOPOJHOM MAarHUTHOM
nosie. Pabota cuiel Jlopeniia

4.3.6 SIBJICHHE IIEKTPOMArHUTHON HHTYKITUH

43 4.3.7 [ToToKk BeKTOpa MarHUTHOM MHIYKLIIUH
' 438 O/1C uHayKuu. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIIUU

Qapanes
BuxpeBoe anexktpuueckoe mone. IJ[C uHAYKIUU B

439 MPOBOJHUKE,  JBMXKYIIEMCS  IOCTYyNaTellbHO B
OJIHOPOJHOM MarHUTHOM I10JIC

4.3.10 [TpaBuno Jlenma

4311 NunyktuBHOCTh. SBnenue camomHaykiuu. J1C
CaMOMHYKITUU

4.3.12 OHeprusi MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM

4.3.13 DNIEKTPOMArHUTHOE TOJIe
TexHHYEeCKHE YCTPOMCTBA: TIOCTOSIHHBIC  MArHUTEI,

4.3.14 AIIEKTPOMArHUThl,  3JIEKTPOJIBUTATENb,  YCKOPUTEIN
SIIEMEHTAPHBIX YACTHI, MHTYKIIMOHHAS TTeYh
[TpakTueckue padboThl. M3ydeHne MarHUTHOTO MOJIS
KaTymku ¢ TokoMm. McciemoBanue — nedCTBUs

4.3.15 MOCTOSIHHOTO ~ MarHuTa Ha paMKy C  TOKOM.

Hccnenosanue SIBJICHUS INEKTPOMArHUTHOM
WHIYKITUU




KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUWYECKHUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

.11

5.1.2

5.1.3

5.14

Konebarensaasgs cucrema. CBoOOIHBIE KOJIEOAHU.
apmonnueckue  konebanmsi. Ilepwon, d9acroTa,
aMIIuTy1a 1 (haza KoneOaHuit

[IpyXuHHBIA MasiTHUK. MaTeMaTH4eCKUil MaITHUK

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunematuueckoe W AMHAMUYECKOE  OMHCAHUE
K0J1e0aTEeIbHOTO ABM)KEHUS

[IpeBpamienne  dHEPTHMM  TPH  TAPMOHUYECKUX
konebanusx. CBs3b aMIUTUTYIBI KOJIEOAaHUH MCXOTHOU
BEJIMUMHBI C aMIUIUTyIaMU Kosie0aHUil €€ CKOpOCTH U
YCKOpEHUSs

5.15

KonebarenbHbrii KOHTYP. CBobopHbIC
JJICKTPOMATHUTHBIE ~ KOJicOaHHsS B HJICATHLHOM
KOJIeOATeIbHOM ~ KOHTYpe.  AHAQIOTHS — MEKAY
MEXaHUYECKUMH u AIIEKTPOMATHUTHBIMHU
konebanusmu. ®opmymna TomcoHa

5.1.6

3aKOH  COXpaHEHUS  OSHEPrMM B HJICAJIHHOM
K0JIe0aTeIbHOM KOHTYpE

5.1.7

BeiHyX1eHHBIE MexaHMUecKkue Kosebanus. Pe3oHaHc.
Pe3onancnas KpuUBas. BeiHyX1€HHBIE
AIIEKTPOMarHuTHbIE KOJIeOaHusl.

5138

5.19

[lepemennbiii Tok. CHHycOMIaIbHBIA IEpPEMEHHBIN
TOK.

MoOIHOCTE NEPEMEHHOIO TOKAa. AMIUIUTYJHOE U
JICHCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA M HANPSKECHUS

5.1.10

Tpanchopmarop.  IIpousBoacTBo, mepenaya U
notpedieHue JNEKTPUYECKOU JHEPIrUH.
DKoJorn4YecKue pucku npu MIPOU3BOJICTBE
NIeKTpudeckod dHepruu. KynbTypa HCHoIb30BaHUA
BHCKTPOBHCPFHHJBHOBCGHHGBHOﬁ)KHSHH

5.1.11

5.1.12

TexHuueckue yCTpONCTBA: ceiicmorpad,
AIIEKTPUUYECKUI 3BOHOK, TMHUU JIEKTporepeiad

[TpakTueckue pabotel. MccienoBaHnue 3aBUCHMOCTH
nepuoJia MajblX KojeOaHH rpy3a Ha HUTH OT JJTUHBI
HUTH W Macchl rpysa. McciaenoBanume INepeMEHHOTO
TOKAa B LENM W3 IOCIEAOBATEIbHO COEAUHEHHBIX
KOHJICHCATOPa, KaTyIIKHA U PE3UCTOPa

5.2

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHbI

5.21

MexaHudecKkue BOJHBI, YCJIOBHS PacIpOCTpPaHEHUSI.
[lepuoa. CkopocTb pacipOCTpaHEHUS U JJIHA BOJIHBI.
[Tonepeunbie ¥ MPOOJIBLHBIE BOJHBI

5.2.2

5.2.3

WUnrtepdepennus u  audpakuus MeXaHUYECKUX

BOJIH

3Byk. CkopocTth 3Byka. ['poMkocTh 3Byka. Breicora
toHa. TemOp 3ByKa




5.24

5.25

5.2.6

5.2.7

5.2.8

ONEKTpOMarHUTHbIE BOJIHBL. YCJIOBHUS H3JIy4€HUs
9JIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BekTOopoB E, B m v B anekrpomarHuTHON BOJHE B
BaKyyMe

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpa)KE€HHE,
IIPEIOMIICHUE, noJisipu3anus, T pakus,
untepdepeniys. CKOpOCTh IEKTPOMArHUTHBIX BOJIH

[llxkana oneKTpOMarHUTHBIX BOJH. lIpumeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[TpuHIHITBI PaJIHOCBA3H u TEJICBUICHUS.
Panuonokamnus.  DJIEKTPOMAarHUTHOE  3arps3HCHHE
OKPYXKaroIIIeH Cpeibl

TexHuueckue yCTpOMCTBA: MY3bIKaJIbHbIC
I/IHCTPYMGHTI)I, y.]H)Tpa3BYKOBa$I ANAarHoCTukKa B
TEXHHUKE M MEAMIHMHE, paaap, paJuonpHEMHUK,
TEJEeBU30p, aHTeHHA, TesieoH, CBY-meup

5.3

OIITUKA

5.3.1

5.3.2

5.3.3

IIpsmonuHEHOE  pacIpOCTpaHEHWE  CBETa B
oHOpoHOM cpene. JIyu cBeta

OtpaxkeHue cBeTa. 3aKOHbl OTPaXXEHHUsS  CBETA.
ITocTpoenue n300pakeHHi B IIIOCKOM 3epKajie

[lpenomnenne cBera. 3aKkOHBI MPEIOMJIEHUSI  CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

5.34

5.3.5

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid  yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS

I[chepcml cBera. CIOXHBIM COCTaB OEJIOTO CBETa.

[IBeT

5.3.6

ColOuparomue W pacceuBarONIe JUH3BL. TOHKas
auH3a. POKYCHOE pacCTOSHUE W ONTHYECKas cuia
TOHKOM  nuH3bl. [locTpoenue u300pakeHuid B
coOMparoIMX M pacceuBarolMX JuH3ax. Dopmyna
TOHKOM JIMH3EI. Y BEJIMUEHHE, TaBacMOe THH30HU

5.3.7

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH

5.3.8

Wntepdepennust cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOAEHUST MaKCUMyMOB U MHUHMMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOYHHUKOB

5.3.9

5.3.10

5.3.11

Hudpakmuss  cBera. JudpaxknmonHas  peméTka.
VYcnoBue HaONMIONCHUS TIIABHBIX MAaKCUMYMOB TMIpH
MajieHUuN MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPAKITUOHHYIO PEIIETKY

[Tonsipusanus cBera

TexHuueckue ycTpoicTBa: OUKH, JIyna, ¢oToarnmapar,
MPOEKIIMOHHBIA  ammapar, MHUKPOCKOM, TeJIECKOT,
BOJIOKOHHAsl ~ ONTHKa, JU(PPAKIMOHHAS  PpeIIETKa,
HOJISIPOU L

5.3.12

[TpakTnueckue paboTel. M3MmepeHnue mokazarens




npenomiieHus. MccnenoBanue cBONCTB M300pakeHUM
B inH3ax. HabmoneHue nucnepcun cBera

RJIEMEHTHI CTIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHnnBI IPUMEHUMOCTH KJIACCHYECKOW MEXAHMKHU.
IToctynarsl Teopun OTHOCHUTEJILHOCTH:

6.1 MHBApUAHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyMe,
MIPUHLUIT OTHOCUTEJIHOCTH DUHIITENHA
6 6.2 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHHU U COKPAIICHHUE JITTUHBI
6.3 OHeprusi 1 UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3p Macchl C SHEPrHEed M HMITYJIBCOM CBOOOIHOM
YacTHULIbl. DHEPrHsl MOKOsi CBOOOHOMN YaCTHUIIBI
7 KBAHTOBAS ®1U3UKA
SJIEMEHTHI KBAHTOBOM OIITUKH
711 ®otonsr. Popmyna [lnanka cBs3u sHeprun GoTOHA C
€ro 4acToToi. DHeprusi U UMIyIbC GOTOHA
71.2 OtkpeiTie u wuccienoBanue (orodrdpdexra. OnbITH
A.T'. CtoneroBa. 3akoHbI hoTOdPdeKTa
7.1 713 VYpaBuenue DiHmreiHa a1 Gotorddexra. «KpacHas
o rpanunay ¢hotospdexra
7.1.4 JlaBnenue cera. OnbiTel [1.H. JIeOenena
715 XHUMHUYECKOE NEeICTBUE CBETA
716 Texauueckue yCTpoOMCcTBA: (OTORIIEMEHT,
dboTogaTuuk, comHeuHas OaTtapesi, CBeTOANO]]
CTPOEHHUE ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa o
7.2.1 WCCIIEIOBAHUIO CTpOeHHs aToma. [InanerapHas
MOJIEJIb aTOMa
[Toctynatsl bopa. U3ny4yenue u norsouieHrne GoToOHOB
799 IpU NEPEexXo/ie aToMa C OJHOTO YpPOBHS SHEPruu Ha
apyroi. Bunbl cnektpoB. CHekTp ypOBHEW SHEPrUM
aToMa BOjI0poja
7.2 BosHoBble cBoiicTBa wactun. Bomubl ge bpoitns.
7.2.3 KopmyckynspHo-BonHOBON — ayanu3Mm.  Judpakmus
AIIEKTPOHOB Ha KpUCTaJlIax
704 CnioHTaHHOE " BBIHYX/ICHHOE U3ITy4eHue.
YCTpolCTBO U MIPUHIIKI PAOOTHI Jiazepa
705 TexHUYecKkrne YCTPOWCTBA: CIEKTPAJbHBIA aHAIW3
(cTIeKTpOCKOI), JIa3ep, KBAHTOBBIA KOMIIBIOTEP
796 [TpakTuyeckue pabotTel. Habmionenue nuHeiuaToro
CHEeKTpa
ATOMHOE A41PO
731 MeTtoapl HAOMIOACHUST U PETHCTPAIH 3JIEMEHTapHbIX
7.3 YaCTHII
739 OtkpeiTue panguoaktuBHOCTU. OmnbIThl Pesepdopaa mo

OMMPEACIICHUIO COCTaBa PAAWOAKTHBHOI'O H3ITYUYCHUS.




7.3.3

7.3.4

CpoiictBa anbda-, O6era-, raMMa-u3nydeHus. BrusHue
PaarOaKTHBHOCTH Ha KUBBIC OPraHU3MbI

OTkpeITHE NPOTOHA U HelTpoHa. HykinoHHas mMopaenb
anpa [eitzenbepra — HBanenko. 3apsn —sapa.
MaccoBoe uucio sapa. M3oronsl

Anbda-pacnaa. DNeKTPOHHBIA M MO3UTPOHHBINA OeTa-
pacnan. ['amma-uznydenue. 3akoH pajMOaKTUBHOTO
pacmaja

7.3.5
7.3.6

7.3.7

7.3.8

DOHeprusi CBS3M HYKJIOHOB B sifpe. SepHbIE CHIIBL
HedexT macchl smpa

S nepHble peakiuu. JleneHue u CUHTES sep

Snepublii  peakTop. TepmosinepHbIit CUHTE3.
[IpoGiieMbl W TEpPCHEKTHUBBI SIIEPHONW 3HEPIETUKH.
DKOJIOTUUECKHUE aCEKThI SIAEPHOM SHEPTreTUKHU

OneMeHTapHble 4YacTullbl. OTKpBITHE IO3UTPOHA.
DyHAaAMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9

7.3.10

8.1

TexHudeckue  ycTpoMCTBa:  JO3UMETp,  Kamepa
Busbcona, siaepHblii peakTop, aToMHasi bom0a
[TpakTuyeckue paboTel. MicciienoBanue TPEeKOB YaCTHUIL
(o rotoBBIM (hoTOTpadUsiM)

SJIEMEHTBI ACTPODPU3NKU

Bun 3Bé3nmHoro Heba. Co3Be3gus, spKue 3BE3MBI,
IUIAHETHI, UX BUIANMOE JIBIHKCHHE

8.2

Conneynas cucrema. [lnmaHeTsl 3eMHOW TpYIIIBIL.
[InaHeThI-TUTaHTBl M WX CIIyTHUKH, KapJIUKOBBIE
wia"geTsl. Masele Tea CoTHEYHOM CUCTEMBI

8.3
8.4

Connne, ¢dotochepa u armochepa. ComHeyHas
AKTUBHOCTh

Hctounuk sHeprun ConHua U 3B€311

8.5

8.6

8.7

3BE3/MbI, HMX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBETUMOCTb, PaZUYC, TEMIIEPATypd, HUX B3aUMOCBSI3b.
JnarpaMMa «CHEKTPAJbHBI KJIacC — CBETHMOCTBY.
3BE31bI TJIABHOM IOCIIECIOBATENHHOCTH. 3aBUCHMOCTE
«Macca — CBETUMOCTB» IS 3BE3N  TJIaBHOM
MOCJIEA0BATEILHOCTH

Buyrpennee  crpoenue  3BE3a.  CoBpeMeHHbIE
MIPEJCTABIICHHS O TIPOUCXOXKIEHUH U dBoyony CojHIA 1
3BE3. DTaIbl )KU3HU 3BE3]

Mneunsnii Ilyre — nHama I'amaktuka. CnupanbHast
cTpykrypa ['anaktuku, pacnpeneneHue 3BE3M, raza u
nbelu. [lonoxenne n neuxenue ConnHua B [Namaktuke.
[Tnockas u chepuueckas noacucteMsl ['anakTuku

8.8

8.9

Tunsl rastakTuk. PaguoranakTuku U kBazapbl. YEpHbIe
JIBIPHI B SIIpaxX raJakTUK

Bcenennas. Pacmiupenne Beenennoil. 3akon Xa60:ma.
Paz6eranue ramaktuk. Bo3zpact u paguyc BceneHHoi,
teopus bonpmoro B3pbiBa. Mojgenb  «ropsiyeit




Bcenennoi». PenukroBoe usiyueHue

MacmraGHas cTpykTypa Bcenennoil. MeraranakTuka.

8.10 .
Hepeménnsie npo6ieMbl aCTPOHOMHH

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIA YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeabcTBo
«IIpocsemieHue»

» ®usuka. 11 knacc. Mskumes ['.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapdpentreBoit H.A. AkuinonepHoe obmiectBo «M31aTenncTBO
«ITpocBenieHue»
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