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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TPeOOBaHUI K pe3ysbTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON pabodeil MporpaMMbl BOCIHUTAHHS H
KOHLEMIUKA TpenojaBaHus ydeOHoro npeamera «®Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusx Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOywatommxcs 10-11 kmaccoB mnpu
oOydeHHH UX (pu3HNKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxoaa. IIporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTam
oOyuyeHus, a TAaKKE YUYUTHIBAET HEOOXOJUMOCTb pPEATU3allMd MEXKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeamMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETW M3Y4YEeHHsS] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (DU3MKU: JTUUHOCTHBIE,
MeTanpeIMETHbIE, IPEAMETHbIE (Ha 6a30BOM YpOBHE).

[TporpamMma 1o ¢usmke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yaeOHoro nmpeamera « Pu3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyMAas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHbI
JeXKaT B OCHOBE IIPOIICCCOB W SBIICHHHM, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusnyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaT€pUajoOB C 3aJaHHBIMH CBOMCTBAMU M APYIHX.
N3ydyenne (UMK BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPY BHINIOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy Kkypca Qusuku s ypOBHS CpeAaHEro ooOImero ooOpa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpegnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke O00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (pu3nueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUH U
MIPOIIECCOB).

CHCTEeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (PM3UKU PEeaNM3yeTcs MPEexIe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no (¢usuke oObeIUHEHBI B OOIIMMA CIHCOK YUCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJs W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM  oOecmeunBaeTCs  OBJIAJCHUC
OOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1711 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIFOTCSL 33Jla4yd C SIBHO
3aIaHHON (YU3UYECKOUN MOJICIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak U UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnesoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOOecledeHno y4eOHOro mporecca 0a30BbIf ypoBeHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 00IIero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKKA WIM B YCJIOBHUSIX UHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OXoaMMoOe J1abopaTopHOE OO0OpYAOBAaHWE JMJIS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECTHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAlMid st
UCCIICIOBAaHMUSI W3yY4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YYEHUYECKUX MPAKTUYECKUX pPadOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OOECTeYMBaAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMU LEJIIMU U3yY€HUs PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSA B (HOPMUPOBAHHE
MCCJIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanme yMeHUU OOBSACHATH SBJICHHS C HUCIOJIb30BAaHUEM
bu3NYECKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX Lenei o0ecreunBaeTCsl pelIeHneM CIEeIyIoMMX 3a7ad B

npolnecce u3ydeHus Kypca GU3NKH Ha YpOBHE CpeHero oo1iero oopa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMKH 00  o0mmx  (uU3MIecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUUW TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHeHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOGHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
dbu3nueckoil MOAENbIO, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUECKO MOJIENH, aJIEKBAaTHON YCIOBUSIM 3a]1a4H;

e TMOHWMaHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIHMSIHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHLHOTO IUIAHUPOBAHUS U TMPOBEACHUS
(GU3NYECKUX SKCICPUMEHTOB, aHajdW3a W HMHTEpIpeTanud WHGOpMAaIIIH,
OTIpeeNICHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJI Pa3BUTHSI YMEHHN MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIBHOCTH.

Ha wusyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHErO OOIIETOo
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
poBeNeHusT J1abOpaTOpHBIX pPabOT M OMBITOB € YYETOM HMHIAMBHIYaJTbHBIX
0COOEHHOCTEN 00yUaroIUXCsl.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Poib 53KcnepuMeHTa W TEOPMU B MPOILECCE TIO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto ¢uzuku B GOpMUPOBAHUU COBPEMEHHOMW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIoroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienne, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAs
ckopocTh. [lepuoa u yactora obpamenus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagienne CKopocTy Ipu ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOWICHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUIE MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmumueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoibxeHus1, kauenusi). Cuna tpenusi. Cyxoe
TpeHue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoi 3axkon HeroToHa.

N3mepenune cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcioBus paBHOBECHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHUus 6 MeXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiel. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKkU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTU. [TorennumanbHas DHEPIUs YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  CUibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJI C W3MEHEHHUEM MEXAHMYECKOW SHEPrHM CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YJHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWYECKOW DHEPTuu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysus. Xapakrep IBUKEHUS U
B3aUMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HUACabHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpeIHEll KWHETUYECKOW SHEpruu TEIUIOBOrO JBMKEHHMsS 4actul] rasa. [llkana
temnepatyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHHe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHUI
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsASI 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U cIOcO0bI €€ n3mMeHeHus. KomnuecTBo TerioTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonuvecTBoO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBwli 3aKOH TEPMOJMHAMHUKHU.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccaMm. [ 'paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatuMocTh IPOIIECCOB B IPUPOIE.

TeruioBpie  mammHbl.  [IpuHOWNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MamuHax. KoapdUIMEeHT Moiae3H0ro
nericTBus TemioBod MmammHbl. I{ukn KapHo m ero ko3pduimeHT IoIe3HOro
JNENUCTBUS. DKOJIOTMUYECKUE MPOOJIEMbI TEIUIOIHEPT€TUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOIUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Tejla MPH COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHre BHyTpEeHHEN SHEPIUH (TeMIlepaTypbl) Teaa IpH TeIuionepeiaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamuwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHnue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa miasieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAaHECHHS
AIIEKTPUUYECKOTO 3aps/ia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3E€KTPUYECKUN 3apsil.
Onektpuueckoe mnone. Hampsok€HHOCTh  anekTpudeckoro moss.  [IpuHiun



CYNEPHO3ULIUNA DIEKTPUUYECKUX Toyeil. JInHUKM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmuman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexkrpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoieiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
MJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEeHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEMu.

DNEKTPUYECKOE COIMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NApaIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOITHUKOB.

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

DJIEKTPOJIBUKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHUE HCTOYHUKA TOKAa.
3akoH Oma 11 OJHOM (3aMKHYTO#) 35ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIeKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoBOIHUKHY. CobOcTBenHas u puMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIECHUS], BAKYYMHBIN TUO/,
TEPMHCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TabBAaHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABHXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padbomul

N3yyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIeCTBIsIETCS C
y4€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAy4HbId (hakT, runores3a, Qu3nmyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, UxX rpauKku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B XKUBOU NPHUPOJE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTelb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuOopskI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHATHL.  B3auMoAeMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM WHAYKUOWMH. [IpyHIMO cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIMW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

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

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuua JlopeHua, €€ MOlyJib M HalpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mosne. Pabota cuibl Jlopeniia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJABMXKYINAsA CUla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apanes.

BuxpeBoe »ieKTpUYEcKoe Toyie. OJEKTPOJABIKYIIAs CUla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILLEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUWHU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIHA 3SJIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM UHAYKIIMA MarHATHOTO MOJIA.

B3anmopeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHuTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIe€OaHMU.
["apmonunyeckue konebanus. [lepuoxa, wactora, amrumtyna u (aza KoseOaHUI.
[IpykvHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TApMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJACTBE AJIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENIbHOM CUCTEMBI (MPYKUHHBIA WITU
MaTeMaTUYECKHI MasTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH TEPHOJAa MalbIX KOJIEOaHHM rpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B ILENM W3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusi W JyiMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBIL.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOsIpu3aIus, nudpaxims,
unTepdepenius. CKopocTh dJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3YU U TENIEBUICHUS. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue natepdepenunu u audpakiuui MEXaHUYeCKUX BOJIH.

3BYKOBOI1 pEe30HAaHC.

HabGnroneHnue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aAMIUIUTYAOU H
YaCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomerpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroja MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro cBeta. LIBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoeHnue uzoOpaxkeHUil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOCHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBAa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, NPOEKIIMOHHBIM amnmapar, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacIpOCTPAaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckre mpruodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB N300paKeHUMN B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKomna.

Habmronerune natepdepeHIIny CBETA.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOUIBI0 MPU3MBI.

[Tomy4yeHue cexkTpa ¢ MOMOIIbIO JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul



N3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUM B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuku.  [locTtymatsi
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YaCTHULIBI. DHEPTHUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHUS
U UMITYJIbC (POTOHA.

OTtkpsiThe 1 ucciaegoBanue porodddexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoToadpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

®oTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (PoTodddeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas mogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPrHHM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aiu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
HabGnronenue IMHEHYaToro CuexTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JIOKA3bIBAIOLIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
paavoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, Oera-, ramMMma-u3JIy4deHHUs.
BnusHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl siapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON YJHEPTETUKMU.
DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
MeTob1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.
TexHru4ecKue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTurK MOHU3HPYIOIINX YACTHULL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTBHI ACTPOHOMHUM U ACTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro nHebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBHKEHHE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpajdbHBIN KJIacc —
CBETUMOCTB». 3BE31IbI TJIABHOH ITOCJIEAOBATEIBLHOCTH. 3aBHCHMOCTb «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJENIOBATENbHOCTH. BHYTpeHHEEe CTpoeHue



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

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ma. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEPHOr0 MOJIyIIapus U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponr Gu3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(epax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOW KapTUHE MHUPA, pOJib GU3HUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce oCyIecTBIseTCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (PaKT, TUIoTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusl, HaOIIOICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOCKIHUH HA OCH KOOPIAWHAT, CIIOXKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u o0bpéma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJiE, KoJieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONITUUECKUE SIBJIICHUS B KMBOM MPUPOIAE, NEUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: marHuTHBIE TOJIOCA 3€MJIM, 3al€KM MArHUTHBIX PYI,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenegoH, CBY-meub, MpOEKIMOHHBIA amnmapaTr, BOJOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh TOCTHKEHUE CJICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3ULIMENH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU ESITENBLHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM 00YYaIOIIEeTOCsl KaK AKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax TIpa)kJaaHCKOIro
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aHUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TyMaHUTApHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJIECHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
MpUCYIIEro (PU3NYecKoit HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3Nu4yHbIM cdepaM MpodhecCHOHATbHON JeATEeIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX MpodiIem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUE OIbITa JEATEIbHOCTH SKOJIOTMYECKOM HANpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIBHOCTH, T'OTOBHOCTH B MpOLECCE
U3ydeHus  (QU3MKM  OCYHIECTBJIATh  HPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBUA:
CaMOCTOATENbHO  (QOpMyJIMpOBaTH W aKTyaJIU3UpOBaTh  MpoOIIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JIEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTM M MPOTUBOPEYUST B  PaccMaTpUBAEMbIX
bu3NYEeCKUX SIBICHUSIX;
pa3pabaTbiBaTh IUIAH PEIICHUS] MPOOJIEMbI C y4€TOM aHalM3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU TOCJIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSIX  PEaIBHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznyeckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHUS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EOHBIX
CUTYalHUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKY;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAXOJUTh apryMEeHThl Jis J0Ka3aTeIbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 33Jauud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHPOpPMAIUU (PU3NUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIH;

UCIIONIb30BaTh  CpeACcTBAa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUS B pazIU4HbIX (opmarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1elCTBUS:
OCYIICCTBJIATH OOIIEHNE Ha YPOKaxX (U3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyallud W CMSATYaTh
KOH(JIUKTHI;



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY WM METOJbl COBMECTHBIX IEHCTBHI C y4€ToM 0OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OPUHUMATh L[EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpeneniaTb poid ¢ y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMaHAbI B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HWJEHU C IIO3WLHWHA HOBH3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEILHOCTh B 00JAacTH
GU3MKKM WU aCTPOHOMMHM, BBISABIATH MPOOJEMBI, CTaBUTb U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAHUIIMH B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/J€Th  HABbIKAMU  [O3HABATEJbHOM  pediekcuu Kak  OCO3HaHHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHMS;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NeSITCIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIMIHUOKHU.

B mpomecce HOCTHKEHHSI THYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHSI MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJUICKT, MIPEAMOIar afO A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSs, BKIIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIEHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBATHCA K
AMOIMOHAJILHBIM U3MEHEHHSIM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMM, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUHU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K konmy oOyuenus B 10 kjacce mnpeamMeTHbIe pe3ylbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBl MHUpaA, B PAa3BUTUU COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEIIeH:
MaTepuaibHas TOUYKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsi]l IPU pelieHur (PU3nUecKux 3a1ay;

pacno3HaBaTh (PU3NUYECKUE SBICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJIMHAMHUKHA:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSAMOJIMHEUHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, HWHEPIUs,
B3auMojieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAUIM3ALMSA, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIONb3Ys (U3NYECKUE BEIMYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIa,
MMIIYJIbC TE€Jla, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBATH
(bU3MYECKU CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYCHUS U €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsT DHEPIrUsl XaOTUUYECKOIO JIBUKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI JHEprusi, padbora rasa,
KOd(PGUIIMEHT MOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3MUECKyI0 BEIMYMHY C APYTUMH BEJIUUNHAM;

ONMCBHIBaTh N3YUYEHHBIE JJIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD IMOJIs1, MOTEHIHAN, PA3HOCTh MOTEHIMAJIOB;
Py ONHUCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3YyEeMbIX
BEIIMYMH, MX OOO3HAUYCHUS] M EIMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JaHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMU BEJIMUYNHAMM;

aHaTU3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIb3Ys (PU3NUECKue
3aKOHBI U TIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akons HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHIUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsAna, 3akoH KylioHa, mpu 3TOM pasinyarh CIOBECHYIO
(GbOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BHIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TMPUHIUIBI JCHCTBUS MAaIlUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKU3HM;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOr0 OOOpYJOBaHUsS, MPOBOAUTH ONBIT M
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHNM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
buKCHUpOBaTh PE3yNbTaThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM MCCIEI0BaHNUS;

coOJro1aTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIEIOBAHUMN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIENOBATENbCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000py10BaHUS;

pemarb pacy€éTHhlEe 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYecKue ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  y4uyeOHBIX  3aJady  COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS Y4EOHOW U HayYHO-MOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTYYaeMyI0 HH(OPMAIHIO;

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

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TpYNNE C BBHIIOJIHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEEIsITh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pAaCCMAaTPUBAEMOM MTPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOACH, LETOCTHOCTh U EIUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJEINCH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SAEpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPHU pEUICHUU (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (PU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HMKU: 3JIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHMMOJEHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOIO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMATrHUTHBIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETA, OTPAXKECHHE, MPEIOMIICHUE,
uHTEeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodadgdeKT), CBETOBOE JTaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuO0aKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3IMYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTONB3YsAd (U3UYECKUE BEITHYMHBIL:
NIEKTPUYECKUIN 3apsl, CHJIa TOKA, JIEKTPUUYECKOE HANpPSIKEHHE, DJIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMATOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, WHIYKTUBHOCTh
KATYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IMOJeH, MEepHoJ U 4YacToTa
KojeOaHuN B KoJeOaTeTbHOM KOHTYpe, 3apsAl W cuja ToKa B IIpolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCcTosiHue U
ONTUYECKasl CUJIa JIMH3bI, MPH OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUA U MPOLECCHI, HUCIOIb3YS
(bu3nUecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHWS W CAWHMIIBI, YKa3bIiBaTh (OPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJB3YysS (PU3MUCCKHE
3aKOHBI U MPUHIUITIEL: 3aKOH OMa, 3aKOHBI TIOCTIEAOBATEIIBHOTO U MapaJlIeIbBHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa miga Gororddexra,
3aKOH COXPAHCHHS DHEPTUH, 3aKOH COXPAHCHHUS HUMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICIISITh HAIIPaBJICHNE BEKTOpa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIbI AMriepa 1 cuiibl Jlopenta;

CTPOMTh U OIMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHWEM TMPSMBIX W KOCBEHHBIX HM3MEPEHHUH: TPH 3TOM
dbopmympoBath TpobiieMy/3agady M THUMOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBO/IHI,

OCYIIECTBIIATH MPSMbIC U KOCBEHHBIC M3MEPCHHS (PU3NUCCKUX BEIUYHH, TTPH
ATOM BBIOMpaTh ONTHMAJBHBINH CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh 3aBUCUMOCTH (U3MUECKUX BEIMYUH C HCIOJIb30BaHHEM
NPSAMBIX HM3MEPEHUH: TMPHU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PHKCHpPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJC TaOIUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHMUS,

COOI0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIEINbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIJACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIBI,



HEOOXOJUMbIE ISl €€ peIlleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJTy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[IEMOYKY pacCyXIEHHI C OMOpoil Ha HM3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUS y4eOHOM W HAyYHO-TIONMYJISIPHON MH(pOpMAIMU, TTOTYYSHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOIy4aeMyr0 HH()OPMAIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHI;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaILllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUA B OKPY’KaIOLIEH Cpene;

paboTaTh B TpyHIe C BBHIMOJHCHUEM pPA3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYMMBI, PAlMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [TOK
) 8 yi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 brbmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Hroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuorexa [JOK
’ TEOpHHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

®da3oBbIe IEPEXOIbI

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




Uroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

4.1 DNIeKTpOCTaTUKA 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nose. DIeKTpoMarHuTHas 1 1 3 bubnnoreka [JOK
) WHTYKIIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
’ KoJIeOaHus https://m.edsoo.ru/7f41¢97c
29 MexaHn4YecKHe U dJIEKTPOMArHUTHBIS 5 | bubnnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2. 10 3
3 Onika https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
' OTHOCHUTEIILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
IICMEHTEL KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




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

4.3

ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ngg;ifj;gggﬂlcgk
Hroro no pazneny 4
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kouun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI pecypen
®duznka — HaykKa o IpUpoJIe. BuGmiorexa LIOK

I Hayumbie MeTozpt no3HaHMA I 01.09.2025 https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILIEro MUpa
Poins 1 MecTo du3nku B

) (hopMHUPOBaHUH COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOU KapTHUHBI MUDa, B 05.09.2025 https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ESATEIBHOCTH JIFOIEN
MexaHnndeckoe JBHKEHUE.

3 OTHOCHTEIBHOCTh MEXaHHIECKOTO | bu6mmoreka [IOK
nerkeHud. [lepemenienue, CKOpoCThb, 08.09.2025 https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMeEpHOE npsMoIMHENHHOE | 12.09.2025 bubnuoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSAMOIMHEHHOE | 15.09.2025 bubnnorexka [HOK
JBUJKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHue. Y CKopeHue 1 19.09.2025 bu6mmorexa [IOK
CBOOOIHOTO MTaJCHUSA https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOE nBUKEHUE. Butmorexa LOK

7 JIBr>keHUE MaTepUaIbHOM TOYKH O 1 22.09.2025 hitps://m.cdsoo.ru/ff0c3ada

OKPY>KHOCTH




[Tpuniun otHocuTenbHOCTH [anumnes.

KUHETUYECKOW SHEPrUuun

8 NuepumanbHble CUCTEMBI OTCUETA bubmmorexa LHOK
pit . ' 26.09.2025 https://m.edsoo.ru/ff0c3be8
IlepBeb1it 3ak0oH HbroToHA
Macca tena. Cuna. [Ipuniun
9 Cynepno3uiuu cuji. Bropoii 3akoH bubmmorexa [TOK
yHep . ' p . 29.09.2025 https://m.edsoo.ru/ffOc3be8
HeroTona nis MaTepuanbHOM TOUKU

10 Tpernii 3akoH HproToHa 1151 03.10.2025 bubnnorexa [HOK
MaTE€PUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumna

11 TspkecT. [lepBas kocMuyeckas bubmmorexa [TOK

- eP 06.10.2025 https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec 10.10.2025 bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KorduumienT Tpenus.

13 Cuna czn OTHBJIel({bI/Iq:I npu BI/I)P;(CHI/II/I bubmmorexa [OK

p pr A 13.10.2025 https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTH WIIH rase
[TocTymarenbHOe U BpamaTebHOE

14 JBIKEHUE a0COIIOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cuisl. [liteuo cumel. YcnoBus 17.10.2025 https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tea
NMnynsc MmaTepualbHOM TOYKH,

15 CHUCTEMbI MaTEPUAIbHBIX TOUEK. bubnuorexa [JOK
NmMnynse cunbl. 3aKOH COXpaHEHUs 20.10.2025 https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHUE
PaboTa 1 MOIITHOCTH CHITBL.

16 Kunerndeckast sHeprust MarepuaaibHONR bubnmoreka [JOK
ToukH. Teopema 00 U3MEHEHUH 24.10.2025 https://m.edsoo.ru/ff0c4502




17

[ToTenuuanbHas SHEPTHUS.
[TorennmansHast SHEPTHS YIIPYTO
neGopMHUPOBaHHON NPYKUHBIL.
[TorennmanbHast SHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMIIH

07.11.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToreHnanbHble ¥ HEMOTCHIIMATBHBIC
cuiiel. CBA3b paboThHI
HETIOTEHIMATBHBIX CHJI C ©3MEHEHHEM
MEXaHUYECKOH SHEPTHH CHCTEMBI Tell.
3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPIrUn

10.11.2025

bubmuorexa [JOK
https://m.edsoo.ru/ffOc478c

19

Jlaboparopuas padota «Vccienopanue
CBs3H1 pa6OTI>I CHJIbI C UBMCHCHUEM
MEXaHUYECKOM SHEPIHH Tella Ha
MPUMEpPE PACTHKEHUST PE3HHOBOTO
KTyTa»

14.11.2025

20

21

22

23

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. dubdysus

Xapaxkrep JBUKECHUS U
B3aHMMOJICHCTBHS YacTHUI] BEIISCTBA.
Mogaenu cTpoeHus ra3os, XKUIAKOCTEH
U TBEPABIX TEI

Macca monekyin. KonuuectBo
Bemtectra. [locTostHHas ABoraapo

17.11.2025

21.11.2025

24.11.2025

28.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2




TennoBoe paBHOBecue. TeMmneparypa

24 u e€ uzmepenue. lllkana remneparyp 01.12.2025
Henscus
)5 WUneanpusrii raz 8 MKT. OcHOBHOE 05.12.2025 bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemIepaTypa Kak Mepa
26 CpeaHEeN KHHETHYECKON SHEPTUU bubnuorexa [JOK
JBIKEHUS MOJICKYJI. Y paBHEHHE 08.12.2025 https://m.edsoo.ru/ffOc511e
MenaeneeBa-Kianeiipona
27 3akoH JlanmpToHa. ['a30BbIC 3aKOHBI 12.12.2025
Jlaboparopnas padota «Vccrnenoanue
28 3aBUCUMOCTH MEXAY IapaMeTpamMmu 15.12.2025
COCTOSIHMSI Pa3pEKEHHOIO ra3a
29 N3onponeccel B MAEAIBHOM Ira3e U uxX 19.12.2025 bubnnorexka [JOK
rpaduueckoe npecTaBIeHue https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
30 criocoObI €€ n3menenus. Konnuectso bubnuotexa [JOK
TEIUI0ThI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOI'O UJI€ATbHOTO 92.12.2025
rasa
bu6mmorexa [IOK
31 Bupel reruionepenaun 26.12.2025
A pea https://m.edsoo.ru/ff0c5c¢36
VY nenpHas TEMIIOEMKOCTH BEIIECTBRA.
32 KonuuecTBo TemnoTs! npu bubmmorexa [OK
P . 29.12.2025 https://m.edsoo.ru/ff0c5c¢36
Terionepenaye. AauabaTHbIN mpoiece
13 [IepBbIil 3aKOH TEPMOAMHAMUKH U €TO 12.01.2026 bubnmoreka [JOK

MPUMEHEHHE K U30IPOIIeccaM

https://m.edsoo.ru/ffOc5efc




HeoOpatumocTs nporieccos B

bu6mmoreka [IOK

34 npupoze. Bropoii 3akoH
PHpOJe. BTOP 16.01.2026 | hitps://m.edsoo.ru/ff0c6230
TEPMOANHAMUKHI
35 [Tpuniun nevicteus u KII/ TenmoBoi 19.01.2026 bubmuorexa [JOK
MAalIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ{ 23.01.2026
17 DKOJOTHYECKHE MPOOIEMbI 26.01.2026
TEII09HEPTETUKU
18 O6o06mmaromuii ypok «MolteKysipHast 30.01.2026 bubmmoreka [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbhas padota no teme
39 «MonexynsipHast ¢puznuka. OCHOBBI bubmmorexa LIOK
yp ’ 02.02.2026 https://m.edsoo.ru/ff0c6a50
TEPMOAUHAMUKI
40 ITapooGpa3zoBaHue U KOHAECHCALMSL. 06.02.2026 bubnuoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCUTEIbHAS
41 BJIAJXHOCTh BO3/yXa. HachlleHHbIN bubmmorexa [OK
AyXa. B 09.02.2026 https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
4 amopdHbIe TeIa. AHU3OTPOIHS bubmuorexa [JOK
CBOMCTB KpucTauioB. XKuakue 13.02.2026 https://m.edsoo.ru/ff0c65f0
Kkpuctajuibl. COBpeMeHHbIE MaTEpHAIIbI
[InaBneHue U KpUCTATUIU3ALIMSL.
bu6mmorexa [IOK
43 VenapHas TEMIO0TA IDIABICHUS.
16.02.2026 https://m.edsoo.ru/ff0c6708
CyOmmmariust
b K
44 YpaBHEHHE TEIIOBOT0 Oamanca 20.02.2026 nomorexa 110

https://m.edsoo.ru/ff0c6820




DJIeKTpu3anus Teil. DICKTPUUECKUN

45 3aps. JIBa BUa JIEKTPUUECKUX bubmmorexa [OK
AL A p 27.02.2026 https://m.edsoo.ru/ff0c6bcc
3aps/i0B
IIpoBOAHUKH, TUIIEKTPUKU U
46 r[(f)n OBOJTHUKU 3a1<£H COXpaHEHU Bubmaorexa ITOK
ynip ' p 02.03.2026 https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiaa
BsaumopeiictBue 3aps10B. 3aKOH
47 Kymnona. ToyeyHbIl dIIEKTPUYESCKUN bubmmorexa LHOK
y ) p 06.03.2026 https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpssk€HHOCTB IIEKTPUYECKOro
43 nosst. [IpuHnmn cynepno3unuu bubnnorexa [JOK
JIEKTPUYECKUX MoJeH. JInHnn 13.03.2026 https://m.edsoo.ru/ffO0c6df2
HaANPsHKEHHOCTH
Pabota cuit anexkTpocTaTHieckoro
49 noist. Ilorennuan. Pasnocts bubmnorexa [IOK
’ At 16.03.2026 https://m.edsoo.ru/ff0c6£00
IOTEHI[NATIOB
IIpoBOOHUKHY U OUINEKTPUKHU B
50 3J'Ip€KT OCTaTHYECKOM HOl:J)'Ie bubmnorexa [IOK
P ' 20.03.2026 | hitps:/m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTh
. bubmuorexa [JOK
51 OnaexkTpoéMKocTh. KoHIeHcaTo 23.03.2026
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IMIIOCKOTO
52 KOHJIeHCcaTOpa. DHEPrUA 3apsKEHHOTO bubnnorexa LIOK
pa. p p 27.03.2026 https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
53 JlaGopatopHnas pabora "HM3mepenue 06.04.2026
ANEKTPOEMKOCTH KOHJeHcaTopa”
54 [IpuHtIU NEHCTBUS U TPUMEHEHNE 10.04.2026

KOHACHCATOPOB, KOIMMPOBAJILHOI'O




55

56

57

armapara, CTpyHHOTO IIpUHTEpa.
DIIeKTpOCTaTHYECKast 3aIUTa.
3azemiIeHHE AIIEKTPONPUOOPOB

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cymiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma Jist
y4acTKa [enu

[TocnenoBarenbHOE, TapaUIETBLHOE,
CMEIlIaHHOE COETMHEHUE
npoBoAHKUKOB. JlaboparopHas paboTa
«M3ydeHne CMeIanHoro COeAMHEHUS
PE3UCTOPOBY

PaGoTta u MOIITHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

0.5

13.04.2026

17.04.2026

20.04.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 OJIHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M13mepenune D/IC ucTtouHnka ToKa u
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

24.04.2026

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

59

PesepsHblii ypok. KonTponsHas
pabota o Teme "DnekTpoarHamMuKa" /
Bceepoccuiickas npoBepouHas paboTta

27.04.2026

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc8c56

60

O6o0maromuii ypok
«InexTpoauHaMukay / Beepoccuiickas
poBepoyHas pabora

04.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTpOHHAsl MPOBOUMOCTh TBEPIBIX
METAJLJIOB. 3aBUCUMOCTD
COTIPOTHUBJICHUS METAJIJIOB OT

08.05.2026




TeMmieparypbl. CBEpXIpOBOIMMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.

62 1 15.05.2026
CBolicTBa 2JIEKTPOHHBIX MMyYKOB
[TonmynpoBOIHUKH, UX COOCTBEHHAS U

63 IIpUMecHas poBoAuMocTh. CBOMCTBA | bubnuoreka [IOK
p—n-nepexoxa. [lonynpoBogHUKOBbBIE 18.05.2026 https://m.edsoo.ru/ffOc84ae
npuOOpHI
DNEeKTpUUECKUN TOK B pacTBOpPax U

64 pacruiaBax 3JIEKTPOJIMTOB. | bubnuoreka [IOK
DNEeKTPONIUTHYECKAs TUCCOLUAIIHS. 22.05.2026 https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTpUYECKH TOK B raszax.

65 CamocTosTeIbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSITENbHBIN pa3pan. MosHus. 25.05.2026 https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpuyeckue npudopsl U

66 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH
KonrtponbHas pabora no Teme

67 «Qunekrpocratuka. [TocTosHHBIM ] bubmuoreka [IOK
3JEKTpUYECKU TOK. Toku B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX CpeIax»

68 PezepBHblil ypok. O600maronuii ypok 1 bubmmoreka [IOK
o Temam 10 kiacca https://m.edsoo.ru/ffOc8t6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




11 KIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne arTa mudpoBLIe
Tema ypoka Kourpoubnble IIpakTHyeckue A p
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcnl
IlocTossHHEIE MArHUTHL B KX

1 B3auMoOJicicTBUe. MarHUTHOE MOJIE. | bubnunoreka LIOK
Bekrop MaruuTHOM MHAYKUMU. JIMHUM 01.09.2025 https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKLIHUH
MarauTHoO€e 1oJie MPOBOIHUKA C

) TokoM. OmBIT DpcTeaa. | bubmmoreka [JOK
BzaumoneiicTBre NPOBOJHUKOB C 05.09.2025 https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnast pabora «3yuenue | | 08.09.2025 bubnmnorexa [JOK
MAarHuTHOTO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHast pabota | | bubnmnorexa [JOK
«Uccnenosanne neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C 12.09.2075
TOKOM»

JleficTBHEe MarHUTHOTO II0JIS Ha

5 JBUKYUIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cwa Jlopenma. PaGoTa cutbt 15.09.2025 https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [lotok

6 BeKTOpa MarHuTHOM uHAyKmuu. IC 1 19.09.2025

WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM




uHaykiuu Papanes

JlaGopaTtopHnast pabora
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON MHTYKIIHN)

22.09.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSH. SIBIEHUE
camouHaykiuu. 9JIC caMOMHAYKLINH.
DHeprusi MarHUTHOTO TIOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE 10J1e

26.09.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIb,
YCKOPUTEIIX 3JIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAs TI€Yb

29.09.2025

10

11

12

13

14

O6o06maromuii ypok «MaraHutHoe
I10JIC. 3H€KTpOMaFHI/ITHa$I I/IHJIYKHI/IH»

KonTponbHas pabota mo Teme
«Mar»uuTHoe 101J1€e.
3J'I€KTpOMaFHI/ITHa$[ I/IH]IYKIII/ISI»

CB006oiHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUeckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamienue saepruu
JlaGopartopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJIUHBI HUTU M MAcChl IPpy3a»

Koneb6arenbublit koHTyp. CBOOOAHBIE

03.10.2025

06.10.2025

10.10.2025

13.10.2025

17.10.2025

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cad58

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMAardiuTHBIC KoJIeOaHUs B
nacaJIbHOM K0Jie0aTeIbHOM KOHTYPC.
Anamorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMU

®opmyna Tomcona. 3akoH
COXPaHEHHUSI SHEPTUU B UJICATHBHOM
K0JIeOaTeIbHOM KOHTYpE

[pencTaBiaeHne O 3aTyXarOIIUX
KoJsicOaHusX. BeIHy ) /1eHHbBIC
MexXaHu4ecKue Kojaebanus. Pe3onanc.
BbIHYKIEHHbBIC 2IEKTPOMArHUTHBIC
KOJIEOAHUS

IlepemennbIii Tok. CHHYCOMIATbHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYJTHOE U
JIEHCTBYIOIIEE 3HAUEHHUE CUJIBI TOKA U
HaIPsKEHUS

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
JJIEKTPUYECKON SHEPTUU

20.10.2025

24.10.2025

07.11.2025

10.11.2025

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cbd34

19

VY CTpoiCTBO M MPAKTHYECKOE
[IPUMEHEHHUE IIEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOr0 TOKa, JIMHUN
JJIEKTpoliepesayd

14.11.2025

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTUYECKUE PUCKHU ITPH
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
AJIEKTPO3HEPIUHU B ITOBCETHEBHOMN
KU3HU

17.11.2025




MexaHHUEeCKUE BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopocth

bu6nmmoreka [IOK

21
pacrpoCTpaHEHUs U JJIMHA BOIHBL. 21.11.2025 https://m.edsoo.ru/ffOcca54
[Tonepeunsie U TPOI0JIbHBIE BOTHBI
” 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh 24.11.2025 bubnmnoreka HOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DIIeKTPOMArHUTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [llkana bubmmorexa [IOK
p ) 28.11.2025 https://m.edsoo.ru/ffOccfeQ
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paIUOCBS3U U
24 TeneBuaeHus. Pa3zButue cpeacTs 01.12.2025
cBs3u. Paguonokanus
)5 KonTponpHas padora «Konebanus u 05.12.2025 bubnnorexa [JOK
BOJIHBD https://m.edsoo.ru/ffOcc6f8
IIpsAMosIMHENHOE PaCIPOCTPAHEHNE
26 CBpeTa B OJTHO oz[HIz)ﬁ cpezlep bubamorexa LOK
op pee: 08.12.2025 | htps://m.edsoo.ru/ff0cd350
ToueuHsblil HICTOYHUK cBeTa. JIyd cBeta
OTtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS
27 cgeta. [TocTpoenne n3odpakeHut B brbmmorexa [TOK
' p p 12.12.2025 https://m.edsoo.ru/ff0cd4e0
MIJIOCKOM 3€pKajie
IIpenomnenue ceera. [lonHoe
73 BHYTpEHHee oTpaxkeHue. [IpenenbHbril bubmuoreka [JOK
YTOJI IIOJIHOTO BHYTPEHHETO 15.12.2025 https://m.edsoo.ru/ffOcd7f6
OTpaKEeHUs
79 JlaGopaTtopHas pabota «3mepeHue 19.12.2025 bubnmnoreka [JOK
[oKa3aTeJsist MPEeJIOMIIEHUSI CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxeHuil B 22.12.2025 bubmuoteka [IOK

nuH3e. PopMysia TOHKOU JIMH3BL.

https://m.edsoo.ru/ffOcddle




VBenuueHue JINH3EI

JlaGopaTtopHnast pabora

31 «I/IccneL[OBaIiHe CBOICTB 26.12.2025
U300paKeHH B TMH3aX)
Hucnepcus cBera. CroxkHbIN COCTaB
3 6emnoro csera. Lser. JlaboparopHas
pabora «Habmronenue aucnepcuu 29.12.2025
CBETa»
13 WnTepdepenmus ceera. Judpakuus 12.01.2026 bubnuoreka [IOK
cBeta. Judpakinuonnas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. 16.01.2026 bubnnorexa [JOK
[Tonsipuzanus ceeta https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MPUOOPHI M YCTPOWCTBA U 19.01.2026
yCIIOBUS UX O€30MacHOTr0 MPUMEHEHUS
['panu1el MpuMEHUMOCTH
36 KJaccuueckor mexanuku. [locTynarer bubnmnorexa [JOK
CHELUAIIbBHOW TEOpUU 23.01.2026 https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3ameyieHne BpEeMEHH U COKpaIlleHne bubmorexa HOK
P P 26.01.2026 https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprusi U UMITYJIbC PEASITUBUCTCKOMN
38 yacTUIlbl. CBsI3b MacChl C SHEPTUEH U bubmorexa HOK
' P 30.01.2026 https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUS TTOKOS
KonTtponbHas padora «OnTuka.
39 OCHOBBI cIEIIUATBHON TEOPUHU brbmorexa OK
P 02.02.2026 https://m.edsoo.ru/ffOctf610
OTHOCHUTEJIbHOCTH»
40 ®otonbl. Dopmyna I[Tnanka. DHeprus 06.02.2026 bubnuoreka [JOK




U UMIYJIbC POTOHA

OTKpBITHE U HCCIEN0BaHNE

https://m.edsoo.ru/ffOcfel6

bubnunoreka LIOK
41 otodddexra. OnbIiTel A. T
¢ b 09.02.2026 https://m.edsoo.ru/ffOcffc4
CroineroBa
3akousl horodddexra. YpaBHeHHE
42 3ﬁHHJTC§H3, ):[nq:bq)oroaq)(i@)ema bubmmorexa LIOK
’ 13.02.2026 https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porodpdexra
Hasnenune cBera. OnwiTe [1. H.
43 JleOeneBa. XMIMUYECKOE EHICTBUE Bubmiorexa OK
AEBa. A 16.02.2026 | hitps://m.edsoo.ru/ff0d04a6
CcBeTa
TexHuyeckue ycTpoicTBa u
44 MPaKTUYECKOE TPUMEHEHHE:
¢doTorieMeHT, POTONATIHK, 20.02.2026
COJIHEUHas1 baTapest, CBETOIUO/
45 Pemenue 3agau mo reme «JIE€MEHTHI 27.02.2026 bu6mmoteka IIOK
KBAHTOBOM OIITUKN) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITEL
46 Pezepdopna o paccesHuIO 0-4acTHIL bubmmorera OK
pQOP p ) 02.03.2026 https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
47 IMoctynarts! Bopa 06.03.2026 | bubmiorexa [JOK
https://m.edsoo.ru/ff0dOafa
HN3nyyenue u noriomenne GpoToHOB
48 I H}:e €X0JIe aToMa C O Hj;o OBHSA bubmmorexa LIOK
p pexor . a yp 13.03.2026 https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha Ipyroi. Buasl criekTpoB
BomHoBEIE cBOMicTBa YyacTUIl. BOJIHEI
49 ne bpoits. Kopryckymsipao- bubnmnoreka [JOK
BOJTHOBOM nyasin3M. CIIOHTaHHOE U 16.03.2026 https://m.edsoo.ru/ff0d0ca8

BBIHYXXICHHOC N3TYUYCHUC




50

51

52

53

54

55

OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopaa no onpezneneHuio cocrasa
PaarOaKTUBHOI'O U3JTYUCHUS

CgoiicTBa anbda-, 6era-, raMma-
u3nydyeHus. Bousaaue
PaZ0aKTUBHOCTH Ha KHUBBIC
OpraHU3MBbI

OTKpbITHE TPOTOHA U HEUTPOHA.
H3otomnbl. Anba-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydyenue

DHeprus CBs3U HYKJIOHOB B SIIpE.

SnepHbie peakuu. SaepHblil peakTop.

[TpoOnemsbl, MepCHeKTUBHI,
9KOJIOTMYECKHUE ACIEKTHI AIEPHON
SHEPreTUKU

OnemeHTapHble YacTUllbl. OTKpbITHE
No3UTpoHa. MeTobl HaOMOACHUS U
PEruCTpaLMK DJIEMEHTAPHBIX YaCTHLI.
Kpyrnsiii cron «@yHaaMeHTalIbHbIE
B3auMonelicTeusa. EnMHCTBO
¢buznyecKoil KapTUHBI MUPa»

DTanbl pa3BUTHS ACTPOHOMUH.
[IpukiianHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHE acCTpOHOMUH. Buj
3B&3qHOTO Heba. Co3Be3usl, IpKue
3BE3/IbI, IIJIAHETHI, MX BUIUMOE
nsrxenre. CojIHeUHasI cUCTEMA

20.03.2026

23.03.2026

27.03.2026

06.04.2026

10.04.2026

13.04.2026

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bubmunoreka IIOK
https://m.edsoo.ru/ff0d0e38




56

57

58

59

60

Comnune. ConHeunast akTUBHOCTD.
Ncrounuk sneprun CosHua 1 3BE311

3BE3/b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
nocie0BaTeIbHOCTH. BHyTpenHee
ctpoenue 3BE311. CoBpeMeHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUH U
sBostonny CosHLa U 3BE37

Muineunsiii [1yTe — Hama ["anaktuxa.
ITonoxenue u aBmxenne CoaHIA B
lNanaktuke. I'amaktuku. YEpHbIE NBIPHI
B SIIpax rajakTHK

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bosbioro B3peiBa.
PenukroBoe uznyuenue.
MertaranakTuka

Hepemennsie nmpob6ieMbl aCTpOHOMUU

17.04.2026

20.04.2026

24.04.2026

27.04.2026

04.05.2026

61

62

63

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

Ob6o6maromuit ypok. Poib pusuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLTMATLHON U
ATHYECKOH cepax NesTeTbHOCTH
JelnoBeKa

O6o6maromuii ypok. Pons u Mmecto

(U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

08.05.2026

15.05.2026

18.05.2026




O6o06maromuii ypok. Posb
64 ¢u3nveckoit Teopun B HOpMUPOBAHUU
IpeCTaBICHUN 0 HU3NIECKOM

KapTHUHE MUpa

O6o06matomuii ypok. Mecto
65 (GU3UYECKON KapTHHBI MUpa B 001IIEM
Py COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IPEJCTABICHUN O IPUPOJIE

PeszepBHBIil ypok. MarHutHoe nosie.

66
DNEKTPOMAarHuTHas HHIAYKIHS

22.05.2026

25.05.2026

PesepBubiit ypok. Ontuka. OCHOBBI
67 CHelUaJIbHON Teopun
OTHOCUTEJILHOCTH

Pesepnnrit ypok. KBantoBas (uszuka.
68 DNeMEeHTHl aCTPOHOMUU U

acTpOopU3UKHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1784




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpPUMEpax poJib M MecTo (u3MKu B
(hopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B IMPAKTUYECKOU IESATEIbHOCTH

moaei

10.2

Y4YuTBIBaTh TPAHHIIBI IPUMEHEHHS U3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualbHas TOYKA, MHEpLUalbHAas CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPAOE TENO, UACAIBHBIA I'a3; MOAEIU CTPOCHHUS Ia30B, JKUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (u3mueckue sBieHUs (IPOIECCh) U OOBICHATh MX Ha
OCHOBE 3AaKOHOB MEXaHHUKH, MOJEKYJISPHO-KUHETUUYECKON Teopuun
CTpPOCHMsI BELeCTBA U  JJIEKTPOJUHAMHMKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
T€d, JABWXKEHHE IO OKPY)XHOCTHU, HUHEpLHs, B3aUMOJCIHCTBUE TEI;
nuddy3us, OpPOYHOBCKOE JBUKEHUE, CTPOCHUE IKHUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUU
(oxJIaXkIeHNHn), TEIJIOBOE paBHOBECHE, HCIApEHHEe, KOHJEHCalus,
IJIaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IapaMeTpaMHM COCTOSIHMS Ta3a B M30IpoLeccax;

QJICKTpU3alus TeCI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYEecKHe
BEJIMYUHBL: KOOPJIHMHATA, IYTh, MEpEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMAJbHasE JHEprHs, MeXaHudeckas pabora, MexaHU4yecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M €JAMHUIIBI, HaXOAWUTh
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YMHaMu

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA Te€I U TEILUIOBBIC




10.6

10.7

10.8

SIBIICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora Trasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUSL TEIJIOBOTO JBUTATENS, IpPHU
OMHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO0 BETHUNUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh H3Y4EHHBIE JJIEKTPUUYECKHE CBOMCTBA BeleCTBa U
QJIEKTPUUYECKUE  SIBJCHUS  (IPOIECCH), HCHONB3ysd  (pusmueckue
BEJIMYMHBI: NIEKTPUYECKUH  3apsf,  DJIEKTPUYECKOEe  IIOJe,
HanpsHKEHHOCTh  MOJIs, IOTEHLUAN, pPa3sHOCTh MOTEHIMAJIOB; IpU
ONMCaHUM NPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI UCIOIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIEI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEJIMYMHY C  JIPYITMMHU

BCINYNHaMN

aHaIM3UpoBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckue 3aKOHbI U MIPUHLUIBI: 3aKOH BCEMUPHOTo TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUS MMITYJIbCA, IPUHLHUII CYIIEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUsS BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KUHETUYECKOM JHEPruy TEIUIOBOIO JBHKEHHSI MOJEKYNI C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsnaa, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYeCcKoe

BBIPAYKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBACHATH OCHOBHBIC MPHUHIUIBI JCUCTBUS MAIlWH, NMPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3ivuaTh YCJIOBHS HX O€30MaCHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIE0BaHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € UCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI; ITPH
5ToM (GOopMYIHpOBaTh NpodieMy (3alady) MW THIOTE3y Yy4yeOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO

00opynoBaHusl, MPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHUsS U




HCIIOJIB30BaTh N3BCCTHBHIC MECTO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEIMYMHAMH C
HCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHHUM; NPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOM 3aBUCHUMOCTH
(bu3nuecKrX BEIWYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3ybTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TP MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOrOo OJKCIEPUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJIb3ysd (PU3MUECKUE 3aKOHbl M INPUHILMIIBI, HA OCHOBE aHajIu3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENWYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
IIpOBOAUTD paCLIéTI)I M OOCHHUBATH PCAJIBHOCTD MOJYUYCHHOTO 3HAUYCHUA

(bu3nYecKOil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOTHYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MHpU  pelICHUMHM YY4EOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUISl TIOMCKA, CTPYKTYpUpPOBaHMS,
UHTEpIpEeTalMi W NPEJACTABICHUS Y4eOHOW W Hay4YHO-IOMYJISIPHOM
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAIIU3UPOBATD MMOJIY94aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpalleHnH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUs 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 35KOJIOTUYCCKOTO ITOBCACHHUSA B oxpymaromeﬁ cpeac

PaGoTtath B rpymnme ¢ BBIINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpenesiTh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

IPYINIBI B peLIEHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OpMHPOBAaHUN COBPEMEHHOW HAayyHOW KapTHUHBI MHpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKON ACATEIbHOCTH
JFO/IEH, IETOCTHOCTD U €IMHCTBO (PU3UUECKOI KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJEIEH:
TOYEUHBIN NIEKTPUYECKUN 3apsl, slepHas MOJEIb aTOMa, HYKJIOHHAas

MO/IEJIb AaTOMHOTO Sipa MPH peIIeHNH (pr3nIecKux 3aaa4y

11.3

114

Pacnio3naBate ¢u3uueckue sBIEHUS (IIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUECKasi MPOBOJUMOCTb, TEMJIOBOE, CBETOBOE, XHUMMUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIecTBHE MarHuroB,
NEKTPOMAarHuTHas MHAYKLHSA, JCHCTBME MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM U JBWXKYIIMHCA 3apsl, 3JIEKTPOMarHuTHbIE
KonebaHus W BOJHBI, IPSIMOJMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpaXKeHHEe,  TpeloMiIeHHe, uHTepdepeHuus, audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCUS CBETa, (OTOAIEKTpUUECKUil 3 dexT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PAaaOaKTUBHOCTDH

OnuceiBaTh  M3yYeHHBIE CBOIICTBa  BelleCcTBA  (IJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, DJIEKTPUICCKYIO MPOBOJAUMOCTD Pa3IMUHBIX
Cpell) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢bu3nueckue  BENUYHMHBL:  DJCKTPUUECKUW  3apsn, CHilIa  TOKa,
QJIEKTPUYECKOE  HANpPSHKEHHWE,  DJIEKTPHUECKOE  CONPOTHBIICHHE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, MHAYKIMS MarHUTHOTO
monsa, cuna Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KATYIIKH,
SHEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJiebaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
TapMOHUYECKUAX AJIEKTPOMArHUTHBIX KoJIeOaHMIA, dokycHoe
paccTosiHMe W ONTHUYecKash CHJIa JIMH3BI, MPU OMUCAHWUU TPABUIBHO
TPAKTOBAaTh (PUIUYECKUH CMBICT HCIOJB3YEMBIX BEIMYWH, UX
0003HAaYeHHUsST W CIUHMIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHYI0 (PU3UYECKYIO BEJTMUHHY C APYTUMHU BETMYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBLIC ABJICHUSA U MPOLCCCHI, UCIIOJIb3YA
(bmuqecxne BCIIMYUHBI: CKOPOCTH JJICKTPOMAIrHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, 111(5]0)5(0 I
moiaypacmnaga, OSHEPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIWYUH,
nX 00O03HAYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIMYHUHY C APYTUMHU BECIIMYNHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

AnanmusupoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnyeckue 3aKOHBl WM NPHHOUNBL  3akoH Owma,  3aKOHBI
MOCJICAOBATEIBHOTO M TMapajUIeIbHOIO COCIMHEHUS TPOBOJIHUKOB,
3akoH [[xoyns — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHEHHUS DHEPTUU, 3aKOH COXPaHEHUs
UMITyJIbCA, 3aKOH COXPaHEHUS OJCKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, IMOCTYynaTtel  bopa, 3aKkoH
palMOAaKTUBHOTO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKCHUE M YCIOBUS

(rpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIUMKW MArduTHOI'O II0JIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJiOM, TOHKOW JIMH301

11.9

BhBIMOMHATE SKCTIEPUMEHTHI TIO UCCIEA0BAHUIO0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA; TIpU
sToM (dopmyaupoBaTh MpoOiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMYJ'II/IpOBaTB BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) NpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 U3MECPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OTOM KOHCTPYHUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBAaHUA

CobmonaTh mpaBuia Oe30MacHOro Tpyna HpH  MPOBEIECHUU




WCCIeOBaHUN B paMKax ydeOHOTO JKCHepUMeEHTa, Yy4eOHO-
HCCIIEN0BATEIbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3aa4d ¢ SIBHO 3aJaHHOM (DPU3MUYECKOW MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
(dus3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
IIpOBOAUTDH paC‘-IéTBI 1 OLOCHHUBATH PCAJIbHOCTDH MOJYUYCHHOTO 3HAYCHU A

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUNBYIO LIEMOYKY PACCYKICHHM C OMOpPOil HAa M3y4CHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pemieHud yueOHBIX 3aJad  COBpPEMEHHbBIC
MH()OPMALIMOHHBIC TEXHOJOTHH JUISl TIOMCKA, CTPYKTYPUPOBAHHS,
HMHTEPIpETAllMd M TPEJCTABICHUS Y4YeOHONW U HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, MOJYYEHHON U3 pPa3IUYHBIX MCTOYHUKOB;, KPUTHUECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBUS MalIUH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30IMaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHUCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00pallieHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

cOOII0ACHUSI HOPM SKOJIOTMYECKOT0 MOBEECHHUS B OKpY Katollel cpefie

PaGorarps B rpymie ¢ BBIIOJHEHHEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pa0OTy  IpyHmbl,  PAlMOHAIBHO  pacHpeaessTh
00513aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIOr0 U3 Y4YaCTHUKOB

IPYIIIBI B pELIEHUE paccMaTprUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Koa npoBepsiemoro

pasaeiia 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O I[TIO3HAHW A

1.1

1.2

®usuka — Hayka o npupoae. Hayunbie
METO/Ibl IO3HAHUS OKpYy»karouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpoulecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopnenupoBanue (U3MYECKUX SBICHUH H
npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TeOpuUH. ['paHULIBI TPUMEHUMOCTH
(buzmuecKux 3aKOHOB. [Tpunamn
cooTBeTcTBUs. Ponb u Mecto ¢usuku B
(dhopMupOBaHHUH COBPEMEHHOM HAay4YHOU
KApTUHBI Mupa, B MPaKTUYECKOU

NEeITEILHOCTH JII0ICH

MEXAHHUKA

2.1.1

2.1

#HPari#KUTHEMATUKA

MexaHn4deckoe ABHKEHHE. OTHOCUTENBHOCTh
MEXaHHUYCCKOT'O ABHIKCHUA. Cucrema orcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHssl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIHMH HAa OCHU
CHUCTEMBI KOOD/IMHAT. Crnoxenue

MIEPEMELLEHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE 51 PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBUKCHUE. I'paduxu
3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
YCKOPEHMS, IIyTH " repeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHHA




2.2

2.1.6

CBobOoaHoe majgeHue. Y CKopeHrue CBOOOHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEHHas
CKOpPOCTb. Ilepuon u 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOMCTBA: CIUJOMETP,
JBU)KEHUE CHApAJZIOB, LECTIHBIE U PEMEHHBIE
rnepeauu

IIpakTuueckue paboTHI. H3zmepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXIY MYyTSIMH, MPOUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH)KEHUH C HA4YaJIbHOM CKOPOCTBIO, PABHOM
Hym0. M3ydyeHne JBUKEHUs IapUKa B BA3KOMN
JKUJIKOCTU.  M3ydeHuWe  JBWIKEHHS  Tela,

6p0H_IeHH01"O TOPU30OHTAJIbHO

HH#PartH# IMTHAMUKA

2.2.1

[TpunImMn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HproroHa. HMHepunanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IlpuHuun cynepno3uiuu

CHUJI

Bropoii 3akoH HproToHa nms MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(MUCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

224

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHUs
CKOJIb)KEHUS M CWJIa  TpPEHUs  IOKOS.

Koaddumnment tperns. Cuna conmpoTUBIICHUS




IIpH ABUKCHUU TECJIa B ) KUAKOCTH HUJIA T'a3C

2.2.7

2238

229

[loctynaTtenbHoe M BpallaTeIbHOE JBUKECHHUE
abCoJIIOTHO TBEPJOTO Tena

MOMEHT CHJIbl OTHOCUTEIBHO OCH BPALICHHUS.
[Inedo cunsl. YcioBus paBHOBeCUs TBEPAOIO

tena B 1ICO

Texundeckne YCTpOfICTBa: INOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue padotel. U3yuenue ABUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TMOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jaedopMupyeMoll TMpyKWHE H PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX Jjaeopmarivm.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJIa, UMCIOIICTO OCh BpalliCHUSA

2.3

##H#Par#H#3AKOHBI COXPAHEHIM A B MEXAHUKE

NMmnynsc mMarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepuaibHbIX TOYeK. Mmmynsc cuibl U
W3MEHEHHE UMITyJIbCca Tela
530 3akoH coxpaHenuss umnyiasca B HCO.
o PeakTuBHOE NBUXKEHUE
233 PaGora cunbl
234 MOIIHOCTD CHUIIBI
235 Kunernueckas sHeprus MaTrepuaibHON TOYKH.
o TeopeMa 0 KUHETHUECKOW SHEPTHU
[lorenunanenas osHeprus. IloTeHunanbHast
036 SHEprus yapyro nehopMUpPOBaHHON
o npyxxusbl. [loTeHuuanbHas dHeprus Tena
BOJIM3U TOBEPXHOCTH 3eMIIH
[ToTennuanpHble ¥ HEMOTCHIIMATBHBIC CHIIBI.
537 Csi3b  pabOTHl HEMOTEHIHUATBHBIX CHUT C

U3MCHECHUCM MEXaHUYIeCKOM SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA




MEXaHUYECKON IHEPrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
539 TexHu4eckue yCTpONCTBA: ABUKEHUE PaKeT,
o BOJIOMET, KOIIEp, IPYKUHHBIA TUCTOJIET
[Ipaktrueckue pabotel. HM3yueHue cBs3M
53,10 CKOpPOCTEM Tel IMpu HEYNpyroM yaape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHYECKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

#HHPar###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BpoyHnoBckoe
neuxenne. [Iuddysusa. Xapakrep ABMKEHUS U

BSaHMOHeﬁCTBHﬂ HacCTull BEIICCTBa

Mogenu CcTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSCHEHHE CBOWCTB

BCIIIECTBA HA OCHOBE 3TUX MOJICIICH

Macca w™onekyn. KonudecTBo —BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkana remneparyp Lenscus

3.1.6

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHUH UJICAIIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOM DHEPIUU TEIUIOBOTO JBHKCHHUS
yactul rasa. [llkana remneparyp Kenpuna
VYpaBHenne Knanelipona — Menzaeneesa.

3akon JlanpTOHA

I'azoBbie 3akoHBI. M30mpo1IECCHl B UAEaTbHOM
rase ¢ IOCTOSHHBIM KOJIMYECTBOM BEIECTBA:

U30TEpMa, U30X0pa, H300apa

Texnuueckune YCTPOMCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

3.2.1

322

[Ipaktuyeckue paboTsl. M3MepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. Mccienosanue
3aBUCUMOCTH MEXKIy IapaMeTPaMU COCTOSHUS

Pa3pEeKECHHOI0 ra3a

OCHOBbI TEPMOJIMHAMUMKNA

TepmoanHamuueckass cucrema. BHyTpeHHss
SHEPTHUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

cIocoObI €€ H3MEHEHNS

KonnuectBo Ternotel U paborta. BuyTpeHHss

OHCPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

323

Buapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMs, U3Ty4deHue. TernnoéMKocTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

324

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKU. [IpuMeHnenne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckas MHTEpIIpETAIUSL

paboThI Ta3a

TernoBbie MarmHbl. [IpUHIUIBL  ACHCTBUS
TEIUTOBBIX MammH. [IpeoOpazoBaHus SHEPTHH
B TEIUOBbIX MammHax. Koaddumment
nonesnoro  geiictBus  (manee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KI1/]

Bropoii 3aKOH TEPMOJIUHAMUKHU.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TeruoBble JBUTATEIH. OKOJIOTHYECKHE

pOOJIEMBI TETJIO3HEPTETUKH

3.2.7

TexHuueckue YCTPOMCTBA: JBUTaTEIb
BHYTPEHHETO cropasus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue pabotsl. U3MepeHue yaenbHOI

TEIIOEMKOCTH

33

###Par### AT PEI’ATHBIE COCTOSAHMA BEHIECBA. ®A30BBIE

INEPEXO/IbI




4.1

3.3.1

332

[TapooOpa3oBanue n koHaeHcaws. Mcnapenue
u KHIICHHE. VY nenbHas TEIUIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHTEIbHAs BJIAXXKHOCTh

Bo3ayxa. HacelmeHHsIi nap

3.33

3.34

TBépnoe TEJIO. Kpucrannueckue u
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJlJIbL.

CoBpeMeHHbIE MaTepHalIbl

IInaBnenue wu KpUucCTallIn3alnus. VY nennHas

TerutoTa tiasieHus. Cyomumanus

335

3.3.6

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuyeckue YCTpONCTBA: TUTPOMETp U
MICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
MOJIy4EHHUsI COBPEMEHHBIX MaTepUalioB, B TOM

YU CJIC HAHOMATCPHAJI0B, 1 HAHOTCXHOJIOTHHU

3.3.7

4.1.1

[IpakTueckue paboTHI. N3mepenune

BJIA’KHOCTH BO3yXa

SJIEKTPOAMHAMUKA
###HPar#i##OJIEKTPOCTATUKA

OnexTpu3anys Ten. JNEeKTpUdYecKui 3apsin. IBa

BUAA SJICKTPUYCCKUX 3apsa 0B

HpOBOI[HI/IKI/I, AUSJICKTPUKHN u

MOJYTPOBOITHUKH

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.14

B3aumogeiictBue 3apsanoB. 3akon Kynona

DneKTpryeckoe oJIe. HanpsxénnocTts
ANEKTPUYECKOTO OJIS. [TpuHuMn
CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

PaGora cun SJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorenmman. Pa3zHocTh MOTEHITHAJIOB

4.1.7

HpOBOI[HI/IKI/I U JUSJICKTPUKKU B IMOCTOSAHHOM




4.2

QJICKTPUICCKOM II0JIC. HHBHGKTpH‘{eCKaSI

IIPOHUIIAEMOCTh
DIEKTPOEMKOCTb. Konpencarop.
4.1.8 ONeKTpOEMKOCTh IIOCKOI'O  KOHJIEHCAaTopa.
OHeprus 3apsKEHHOr0 KOHAEHcaTopa
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOII,
419 ANEKTPOMETP, AIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJICHHE JIEKTPOIIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKHUU TOK. TOKU B

PA3JIMYHBIX CPEJJIAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTounuku Toka. Cua
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenune. 3akon Oma a1 yyacTtka uenu
423 DNEKTPUUECKOE COMPOTUBJICHHE. Y IeJIbHOE
o COTIPOTHUBIICHUE BEIIECTBA
404 [TocnenosarensHoOe, napajuiesibHoe,
o CMEUIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snexTpuueckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmkymas cuna (manee — DJIC) wu
427 BHYTpPEHHEE COMPOTUBIICHHE HMCTOYHUKA TOKA.
o 3akon Oma i1 TONHOM  (3aMKHYTOIN)
anexTpudeckoi renu. Kopotkoe 3ambikaHue
DNeKTpOHHAas MIPOBOIMMOCTD TBEPIBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIOB oT TeMITepaTyphl.
CBepXIpoBOIUMOCTh
429 DnekTpuueckuii Tok B Bakyyme. CBOMCTBa

3JIEKTPOHHBIX IIyYKOB




4.2.10

[MonynpoBoauuku. COOCTBEHHAS U TPUMECHAS
IPOBOJIMMOCTh IOJIYIPOBOJHUKOB. CBOMCTBa

p-n nepexoja. [TomynpoBoAHUKOBBEIE IPUOOPHI

4.2.11

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAsS JIUCCOLHAIINSL.

DneKTpoan3

4.2.12

4.2.13

4.2.14

11 KIIACC

DIEeKTPUUECKHUI TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSATEIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Mounnus. [1nazma

TexHuueckue  ycTpoiicTBa: ammepMerp,
BOJITMETP,  pEOCTaT, HCTOYHUKH  TOKa,
ANEKTpOHarpeBaTelbHbIC npuOopHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBIN JTHO/,
TEPMUCTOPbI u ($oTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ AnoA, ralbBaHHUKa

[IpakTnueckue paboTHI. N3yuenue
CMEIIAaHHOTO COeIMHEHUS PE3UCTOPOB.

W3mepenne OJIC UCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmronenue

AIIEKTPOITH3a

Kon Koanposepsiemoro

pasaeiia J3JJEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

4 SJIEKTPOAMHAMUKA
#HH#ParHH#MAT'HUTHOE I10JIE. ODJIEKTPOMAT'HUTHAA MHAYKINA
[Tocrossunble MarHuThl. B3ammoneiicTBue
431 MOCTOSIHHBIX MarHUTOB
4.3 MaruutHoe mosie. BekTop MarHuTHOlM
132 uHayknuu.  IlpuHOoun — cyneprno3unuu.

Jluann wmarHuTHOW wWHAYKnuu. KapruHa

JUHUMA  MAarHuTHOM  HMHAYKIUMH  TMOJIA




IIOCTOSAHHBIX MAarHuTOB

MarsnutHoe 10JIe NPOBOAHUKA C TOKOM.
Kaptuna 1mHUN 1O AJMHHOTO INPSMOTO

INpOBOAHMKA M 3aMKHYTOI'0 KOJIBLCBOI'O

433 MIPOBOJIHMKA, KAaTyWIKH C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBue NpOBOAHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOJyJIb U HAIlPaBJICHUE
Cuna JlopeHiia, e€ MOJlyJib U HallpaBJICHUE.
JIBr>kKeHue  3apspDKEHHOM — 4acTULbl B
435 OJIHOPOJHOM MarHuTHOM Tone. Pabota
cuibl JIopeHna
4.3.6 SIBiIeHME DNEKTPOMAarHUTHOM UHAYKIUH
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
OJ1C unaykumu. 3aKoH 371€KTPOMarHUTHOM
4.3.8 naaykuuu dapanes
BuxpeBoe »snextpuueckoe mnone. IC
WHJIYKUUA B TIPOBOJHHUKE, JBHXYLIEMCS
439 MOCTYIATEIbHO B OAHOPOJAHOM MarHUTHOM
rnose
4.3.10 [IpaBusno Jlenna
NHnykTUBHOCTD. SIBI€HHE CAMOMHAYKIIMH.
4.3.11 OJ1C camouHayKIIMI
DHeprusi MarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHudeckne  yCTpOMCTBA:  IIOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TIeUb
[IpakTuueckue paboThL. N3yuenue
4315 MarHMTHOTO TIOJIsI KATyImIKd C TOKOM.

HccnegoBanne J€MCTBHS  MOCTOSHHOTO

MarHuTa Ha paMKy ¢ TokoM. MccnenoBanue




SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKIIUU

KOJIEBAHUMA 1 BOJIHBI

5.1

#HH#HParHH#MEX AHNYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

Konebarenprast cucrema. CBoOOmHBIE
kojieOanus. [apmoHMueckue KoseOaHwus.
IMepuon, wacrora, amrmumryga u (asa

KoJIeOaHui

[IpyxuHHbId MasTHUK. MaTtemMaTuuecKuiu

MasATHHUK

YpaBHEHHE TapMOHHUYECKHX KOJeOaHUH.
Kunematnueckoe 51 JTAHAMUYECKOE

OITMCaHKe K0JIe0aTEILHOrO JABUKCHUA

[IpeBpamenue SHEPruu npu
rapMOHHUYECKHUX KOJIEOAHUSIX. CBs13b
aAMILIUTY/IbI KOJIeOaHui UCXOIHOU
BEJIMYMHBI ¢ aMIUTUTYJaMH KoJIeOaHMH e

CKOPOCTH U YCKOPCHUA

Konebarenbubiit  koHTYp.  CBOOOAHBIE
AIEKTPOMArHUTHBIC KOJIEOAHUS B
UIealbHOM  KojeOaTelnbHOM  KOHTYpe.
AHajorus MEKIy MEXaHHYECKUMH |
ANMEKTPOMArHUTHBIMH KOJIEOaHHUSIMH.

®opmyna Tomcona

5.1.6

3akoH COXpaHCHUA DHCPTMH B HACAJIBHOM

KoJIe0aTeIbHOM KOHTYPC

BbIHyX/1eHHBIE MEXaHUYECKHe KoJeOaHMs.
Pe3onanc. Pe3onancHas KpHBasl.
BryxeHHbIE JJIEKTPOMarHuTHbIE

KOJICOAaHUS.

Ilepemennbii  TOK.  CHHYycOMJAJIBHBIN

IIEPEMEHHBIN TOK.

MoniHocTb IIEPEMEHHOTO TOKa.
AMIUIUTYZAHOE M JIEHCTBYIOIIEE 3HAUEHUE

CHUJIBI TOKA W HAITPAKCHUA




5.1.10

5.1.11

5.1.12

Tpauchopmarop. [TpousBoacTso, mepenada
U NOTpeOieHne 3JIEKTPUUYECKONH SHEPTHUU.
DKOJIOTHYECKUE PUCKHU MPU MPOU3BOJICTBE
BJIEKTPUYECKON SHEPIruu. Kynberypa
HCII0JIb30BAHHUS AJIEKTPOIHEPTUH B

HOBCCHHCBHOfI KHN3HU

Texnudeckue ycTpoicTBa: ceicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

3JeKTponepenayd

[Ipaktrueckue pabotel. lccnemoBanue
3aBUCMMOCTH TEepUoa MajbIX KoJeOaHUit
rpy3a Ha HUTU OT JUIMHBI HUTHU U MAacChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LENu U3 TOCJIeI0BAaTeIbHO COEeIUHEHHBIX

KOHJIEHCATOPa, KaTyILIKU U PE3UCTOpa

5.2

#HH#HParHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

MexaHnuueckue BOJIHBI, yCIIOBHUS
pactpoctpanenus. I[lepuon.  CkopocTb
pactpocTpaHeHHss W JUIMHA  BOJIHBIL.

[Tonepeunble U MPOJOIBHBIE BOJHBI

522

523

###Par#t# Nnrepdepenuus u nudpaxuus

MCEXaHHNYCCKHUX BOJIH

3Byk. CkopocTh 3ByKa. I'poMKOCTH 3ByKa.

BricoTta Tona. TemMOp 3Byka

5.2.4

5.2.5

DNeKTpOMarHuTHbIE  BOJHBI. Y CIIOBUSA
W3JIy4YECHHUS]  DJICKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyM€

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHe, MNPEIOMIICHUE, MOJIPU3aANNS,
mudpakuus, uHTepdepenuus. CKoOpocTb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[Ixamna 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne >I€KTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHUUNBl PaTUOCBSI3U M TEIICBUACHHUS.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

5.2.8

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKAa B TEXHUKE M MEIULMHE,
pamap,  paguMONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

5.3

##H#PariH##OII TUKA

5.3.1

532

[IpsAMonMHETHOE PacIpOCTPAHEHUE CBETA
B OIHOpOJHOM cpene. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKCHUS
cBeta. [loctpoenne M300pakeHnii B IJIOCKOM

3epKajie

5.33

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOIOTHBIN [I0Ka3aTelb

MIPEIOMIICHUS

534

[omuoe BHYTPEHHEE OTpPayKEHUE.
IIpenenpHplil yron MOJIHOTO BHYTPEHHETO

OTpaKEHUS

5.35

5.3.6

5.3.7

5.3.8

Hucnepcuss  cBera. CIIOXKHBIH ~ COCTaB

Oenoro cBera. LlBet

Cobuparoliiue ¥ pacceuBarollne JUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWia  TOHKOM  JIMH3BL.
[TocTpoenne nzo06pakeHnit B COOMPAIOIITUX
U pacceMBalIIMX JUH3ax. Popmyna
TOHKOM JHWH3EL. YBeIWUeHHE, J1aBacMoe

JIMH30H

[Ipenensr npUMEHUMOCTH T€OMETPUYECKOU

OIITUKHU

WNurepdepentius  cBera.  KorepeHTHbIE
HCTOYHHUKH. VYcaoBus HaAOIIOICHUS
MaKCHUMYMOB u MUHUMYMOB B

MHTEPPEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(baSHbIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakmuss  cera.  JudpakumonHas

peméTKa. VcaoBue HaGJ’IIO,I[CHI/ISI TJIaBHBIX

5.3.9 MaKCUMYMOB npu HaJeHuu
MOHOXPOMaTH4ECKOI0 cBeTa Ha
TU(PPaKIUOHHYIO PEIIETKY
5.3.10 [Monsipuzanus ceera
TexHudeckue yCTpOWCTBA: OYKH, JIYIa,
¢doroannapar, NPOEKUUOHHBIM ammapar,
5.3.11 MHKPOCKOIL, TEJIECKOT, BOJIOKOHHAs
OITHKA, IUppaKIuOHHAS peeéTka,
MOJIIPOU T
[IpakTuueckue  pabOTHI. N3smepenue
5310 nokasarens npeiomieHus. MccnenoBanue

CBOHCTB  HW300pakCHHMH B  JIMH3aX.

Hab6monenue qucnepcuu ceeta

7.1

3JIEMEHTAI CITELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannubpl PUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKHU. ITocTynatel TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOZYJs CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHINITEHHA

6.2

OTHOCUTENBHOCTh OOAHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHU W  COKpallICHUC

JUTHHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsi3b Macchl C JHEprued W UMIYIbCOM
CBOOOJTHOM YaCTHIBL. ODHEPTUs TIOKOS

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBAA ®U31KA

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®ortonbl. Popmyina Ilnanka cBsa3u sHEprun
¢boTOoHAa C ero 4actoTo. OHeprus u

uMIynbe GoToHa




OtkpseiTue U uccienoanne Gporodddexra.

OIEBITEI AT. CroxeToBa. 3aKOHEI

dotorddexra

YpaBHeHue DHHIITEHA s

dhororddekra. «Kpacnas TPaHMIIA»

dotorddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. JIebenena

7.1.5

XHUMHUYECKOE IENICTBUE CBETA

7.1.6

Texuuueckue ycrpoiicTBa: (oTornemenr,
(dboTomaryuk, COJIHEYHAas Oarapes,

CBETOJaHNO

7.2

7.3

7.2.1

7.2.2

7.2.3

CTPOEHUME ATOMA

Monenb atoma Tomcona. OTBITEL
Pesepdopra o uccienoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaH MOACIb aTOMa

[Tocrynatel bopa. N3nyuenue u
HOMIOIIEHUE (POTOHOB IIpU  IEpexone
aToMa C OJHOIO YpPOBHS DJHEPIHUHM Ha
npyroii. Buasl ciektpoB. CekTp ypoBHEN

OHEPIrur aroMa BOAOpOaa

Bomnosrle cBoicTtBa vactul. BoiHBI e
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakiuus dIEeKTpOHOB Ha

KpHUCTaax

7.2.4

CroHTanHOE U BBIHY)XXICHHOC H3JTYUCHHUC.

VYcTpoiicTBO M MPUHIMIT pabOTHI J1azepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPaIbHbIN
aHayu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktuueckne  paborel. HabGmonenue

JINHENYaToro CIICKTpa

ATOMHOE APO

Mertoasl Ha6J'IIOI[eHI/I$I n perucrpanuun

OJIEMCHTAPHBIX YaCTHUI]




7.3.2

OTkpbITHE  pPAAUOAKTUBHOCTU.  OMBITHI
Pezepdpopna mo ompenenenuro cocraBa
pamuoakTuBHOTO  m3nmydeHus. (CBoiicTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Biusaue

PaaAOaKTUBHOCTH HA JKUBBIC OPIraHU3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHA U HEUTpOHA.
Hyxnonnas moxenp siapa I'eiizenbepra —
WBanenko. 3apsn sipa. MaccoBoe 4mciio

sapa. M3oTonsl

Anbda-pacna. DIJIEKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnman.  ['amma-
U3IIy4yeHue. 3aKOH  paJAMOAKTUBHOIO

pacmaga

7.3.5

7.3.6

7.3.7

OHeprus CBS3M HYKJIOHOB B  spe.
Snepuble cunbl. Jlepekt Maccsl spa
Snepuble peakuuu. JleneHWe W CHHTE3
sanep

S nepHbiit peakTop. TepMmosiiepHbIi
cunte3. [lpoOnembl U  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKHU.  OKOJIOTMYECKHE

ACIEKTHI SIACPHON DHEPIETUKU

7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
[IO3UTPOHA. DyH1aMEHTaJIbHbIE

B3aUMOIEHCTBUSA

7.3.9

TexHudeckue  yCTpOMCTBA:  JIO3UMETD,
Kamepa BuibcoHa, sAIepHBI peakTop,

aToMHas bomOa

7.3.10

IIpaktnueckne pabotel. HccnenoBanue

TPCKOB qacTuI (HO T'OTOBBIM

dhotorpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gnoro Heba. Co3Be3mus, sSpKue

3Bé3}IBI, IJIaHETBI, UX BUIUMOC IBUKCHUC

8.2

ComHeyHas cucreMa. llnaHeTsl 3eMHOU




TPYIIIIBI. IImaneThI-TUTaHThI u nux
CIIYTHUKH, KapJHWKOBBIC ILJIAHCTHI. Marisle

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Comane, ¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTD
Hcrounuk sneprun CoJiHIa U 3BE3]T

3BE3/MbI, WX OCHOBHBIE XapPAKTEPUCTUKH:
Macca, CBETUMOCTb, PaJNyC, TeMIIeparypa,
HX B3aUMOCBSI3b. Jlmarpamma
«CTIEKTPAJbHBIA  KJAaCC — CBETUMOCTBH.
3Bé3npI  IVIABHOH  IMOCIEAOBATENHHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTBY» JJIA

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

#H##Par###BHyTpeHHEee  cTpoeHHe  3BE3N.
CoBpemeHHbBIE IIPEJCTaBIICHUS 0
npoucxoxaeHnn U somouuu ConHua u

3BE3]1. DTAIbI )KU3HU 3BE3]T

Mneunsiii  Ilyte — Hama [anakrtuka.
CnupanbHasgs  cTpykTypa [ amakTukwy,
pacopeneneHue 3BE31, ra3a U IbUIM.
[lonoxxenne wu gBuxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

HOACUCTEMBI | aJlTakKTUKHA

8.8

8.9

8.10

Tuner ramaktuk. PagmorajakThkn U

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

Bcenennas.  Pacmupenue  BceeneHHoM.
3akoHn Xab6na. Paszberanue rajakTuk.
Bospact u pamuyc Bcenennoit, Tteopus
bonpmioro B3peiBa. Mogens  «ropsuen
Bcenennoi». PenukroBoe usinyuenue

MacmtabHast ~ cTpykTtypa  Bcenennoil.
Meraranaktuka. Hepeménnsie mpoOieMbl

ACTPOHOMUHU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Omsuka. 10 ximacc. Mskumes ['.51., byxosues b.b., Corckmiit H.H.; mox
penakiueii [TapdenrseBoit H.A. AkumonepHoe o0miecTBo «M3maTenbeTBo
«IIpocBeuienue»

Ouzuka. 11 xmacc. Maxwmes ['.51., byxoBues b.b., Hapyrun B.M.; mox
penakiueii [TapdenrseBoit H.A. AkumonepHoe o0miecTBo «M3aaTenscTBo

«ITpocaerienue»

METOJNUYECKHUE MATEPHUAJIBI I YYUTEJIA

[unos B. ®. ®usznka : 10—11 1. : mOypod. TIIaHUPOBaHUE: TOCOOHE

JUIs yauTelen obiieoopasopar. opranusanuii/ B. @. [lwios. —M. :
IIpocsemenue.

Eprotkun E. C. ®usuka. CaMoCTOSATENBHBIE U KOHTPOJIBHBIE pa0doThl. 10 Kitace
: yueOHOe ocodue ayis 0011e00pa3oBar. opranu3anuii : 0a30BbINH U yriTyOJ1.

yposuu / E.C. Eprotkun, C.I'. Eptotkuna. —M. : [IpocBemienue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

1. BuneoormsiTel Ha ypokax http://fizika-class.narod.ru

2. Equnas komnexius mudpoBsIx 00pazoBaTenbHBIX pecypcoB http://schoolcollection.edu.ru
3. MHTepecHble MaTepHalbl K ypokaM (pU3UKH IO TeMaM; TECTHI I10 TeMaM;

HaTrJIsIIHBIE TocoOust K ypokaM http://class-fizika.narod.ru

4. llndposeie oOpazoBaTenbHbIC pecypchl http:// www.openclass.ru

5. DnextpoHHbIe yueOHUKH 10 (uzuke http://www.fizika.ru

6. OTkpoIThIN KIace. CeTeBoe 00pa3oBaTeIbHOE COOOIIECTBO.

http://www.openclass.ru/node/



7. Mos mixona https://myschool.edu.ru/

8. Poccwutickas snexrponnas mrkosna https://resh.edu.ru
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