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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUK TIpernojiaBanusi yueOHoro mnpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3y4aeMbIX XHUMHEH, OHUOJOTHEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUS] HOBBIX MAaTE€pHAIIOB C 3a/laHHBIMU CBOMCTBAMU WM APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy Kkypca ¢u3uKu IS YpOBHS CpeaHEro ooOImero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpeArnosiaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXke O00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PUIMUECKON TEOpUH, poJiu (PyHAaMEHTAJIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU AESITEIbHOCTH O00YYarolUXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUYEHHUYECKHUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »TomM obecrnieumBaeTcs OBJIAQJICHHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 11 pacu€THBIX 3a/1a4 TPUOPUTETOM SIBIISIFOTCSL 33/1a4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUsI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAlOIIeH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOro mporecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXouMoe J1abopaTopHOoe OOOpYy/IOBaHUE JJiS BBIMIOJTHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TIporpaMMe Mo (U3HKE KIIOYEBBIX JEMOHCTpAIil AJis
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB U OOECTIEYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBLHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (POPMHUpOBAHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
du3nYeCKNX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

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

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npouecce U3y4eHus Kypca GU3MKU Ha yPOBHE CPEIHEro 00IIero 00pa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsiCHeHHUST (PU3WYECKUX SBICHUW B TPUPOAC H JUISl TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUecKol MOJEINH, aJIeKBATHON yCIIOBUSM 33a]1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX IKCIICPUMEHTOB, aHAIM3a M HWHTEPIIPETallud WHGOpMAIIIH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOpPHBIX pPabOT U OMBITOB C Y4E€TOM HWHIWBUYAJIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIepUMEHT B (hU3HKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MepeMeIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. LleHTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne CKopoCcTy Ipu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HccnenoBanne yciaoBHM PABHOBECHS TBEPAOTO TeEJla, HUMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHO Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHUEM MEXaHUUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapakrtep IBUKEHUS U
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akonbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3ompoliecchl B UealbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. [paduueckoe TpencTaBICHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIOco0bI €€ n3meHeHus. KonnmuectBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoMm mporecce. [lepBhili 3aKOH TEPMOJMHAMHUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOIMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTypbl) TeIa IpH TeIUionepeiaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckrue yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAJUIMUECKOTO BEILIECTRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Teln. OJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA 3JEKTPUUECKUX MoJed. JIMHUM HanpsKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHgeHncaTop. DIeKTpOEMKOCTh TIIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHUE POBOTHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 oJaHOM (3aMKHYTO#) 5ekTprudeckoi uenu. KopoTkoe 3aMmbikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBAa M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpP)KATEIbHBIX MEXKIPEAMETHBIX CBsI3€d C KypcamMd MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJETUPOBAHNUE, MOJIEIIb, U3BMEPEHHE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHKUE IBUKEHUN C HCIOIH30BAHMEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe noje. INeKMpPOMAZHUMHAA UHOYKUUS

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHnua, €€ MOlyJib M HallpaBlieHHE. J[BUXKEHUE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »aieKkTpuyeckoe Tosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIMA MAarHATHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUuTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue Hepruu Ipyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIe0aTeIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMATrHUTHBIEC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIBI TOKa H
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHu4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JIICKTPUUECKHUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora ToHa. TemMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmtogenue orpakxeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

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

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wuatepdepenunss cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPaHEHUE, OTPAKEHUE U TMPEIIOMIICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paKEHUI B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BAKyyMe€, IIPUHIINI OTHOCUTEIIbHOCTH DWHILITEHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

JHasnenne cBera. OnbiThl I1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHeIIHETO GoTodPdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYXJCHHOE U3JIyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paanoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON YJHEPTETUKMU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

DOtanbl pa3BUTHS acTpoHOMUU. [IpuKkinagHOoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBHKEHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpajbHBIN KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IIOCIEIOBATEILHOCTH. 3aBHCHMOCTbL «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



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

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

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

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (PakT, TuUmoTe3a, (Qu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCHU KOOPJWHAT, CIIOKECHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKECHUS B KUBOM MPUPOIE, ONITUYECKUE SIBJIICHUS B KUBOM MPUPOIE, IEUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

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



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIA amnmapaT, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JOCTHKEHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH MO3ULIMENH JIMYHOCTH, CUCTEMOW II€HHOCTHBIX
OpUEHTalWi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OIBITA U OIbITA AEATEIBHOCTU B IPOLIECCE pealM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATEJIbHOM JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TYMAaHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)kKAaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aMMOJIEUCTBOBATH C COLMAIIbBHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOM ACATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pEIIEHUs,
OPHUEHTHUPYSACh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyIIEro;

4)3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



S)Tpya0BOro BOCIMTAHMS:

UHTEpEC K pa3Nu4yHbIM cdepaM mpodhecCHOHATbHON JesTeNbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6)3K0J10rN4eCKOro BOCIIMTAHMS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITA JEATEIIBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, T'OTOBHOCTH B MpOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOpMyJIHpOBAaTH W aKTyaJIU3UpOBaTh  MPoOIIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbI C y4E€TOM aHalM3a WUMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIIEA0BATENbCKON U MPOEKTHOM A TENIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPEeTalliY, MPeoO0pa30oBaHUI0 M TPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTpPhbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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 MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh IOUCK, aHalu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3alMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOoM Ha3zHadeHHsI HHPOPMAIIUHU U LETICBOW ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:
OCYIIIECTBIATH OOIICHNE HA YPOKax (PM3MKH M BO BHEYPOUHOU JIEATEIHHOCTH;
pacrosHaBaTh MPEANOCHUIKM KOHQUIMKTHBIX CHTyallud M CMSAT4arTh
KOH(JIUKTBI;



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN KAKJIOT0 WIEHA KOJUIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAay€CTBO CBOEro BKJIaJa M KaXIOr0 yYaCTHHKAa KOMaH[Ibl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOpMyITUpOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciypsATh paMKH y4eOHOTo NMpeAMETa Ha OCHOBE JINYHBIX NMPEATIOYTCHU;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BJa/JeTh  HAaBbIKAMU  [IO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX MPOLECCOB, WX pE3YyJIbTaTOB U
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUH ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TIPH aHAINU3E pPe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce JOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJCTh HANPABIECHUS Pa3BUTHUA COOCTBEHHOM SMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIOIIEH CTpPEMJICHUE K JOCTIXKCHHUIO 1EIN U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUU OOIUICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

HPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kiacce mpeameTHblEe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3HUECKUX MOJIETCH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYUECKUH 3apsij MpU pelieHn: (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUM CTPOCHMS BEIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBWKEHUE 10 OKPYKHOCTHU, HWHEpLUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (DU3MUYECKUE BEIUUYMHBI:
KOOpAMHATa, NyTh, NEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAWHMIBI, HAXOAUTh (GOPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHS BEIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mOpw 3TOM pasidyarth CJIOBECHYIO
(bOpMYIHPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHHUE U yCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUUYECKUX YCTPOICTB; pa3inyaTh YCJIOBUS MX O€30MaCHOTO MCIIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBINIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (DU3MYECKUX SIBICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYyAOBaHUS, MPOBOJUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBIISAThH MPAMbIE U KOCBEHHBIC U3MEPEHUS PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMHU  BEIMYUMHAMU  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJI€ TaONUIl U rpadKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTrO »HKCIIEpUMEHTa, Y4eOHO-HCCIEOBATEIbCKOM U IMPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJB3Ys (U3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMUYMHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIEC 3a/1a4M: BHICTPAUBATh JOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha M3yYEeHHbIE 3aKOHbI, 3AaKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4yeOHBIX  3a7a4  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJTydaeMyr0 HHPOpMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUpPA, B Pa3BUTUE
TEXHUKH U TEXHOJIOTH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHMS MO (U3MKE B MOBCEAHEBHOW KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHu! ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJISi COXPAHEHUS 37I0POBbS M COOJIOIEHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

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

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEATENBHOCTH JIOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHasT WHAYKUUSA, JAEHUCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudecknii 3phexT (poTodrddheKT), CBeTOBOES AaBleHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIE SIBJIICHUS (TIPOLIECCHI), MCMOJB3YSd (DU3UYECKUE BEIUMYUHBI:
NIEKTPUYECKUIN 3apsl, CHJIa TOKA, JIEKTPUUECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKIUS MarHUTHOTO TMoJjs, cuia Awmrmepa, cuia JlopeHna, MHAYKTUBHOCTb
KATYyIIKW, YHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepuoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWJIa JIMH3bI, MPU OMUCAHWM MPABWIHLHO TPAKTOBATh (PU3MUECKUU
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIb3YeMbIX BEJMYMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MOCEA0BATEILHOTO U MapaJUICIHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHUS HMMITYJIhCa, 3aKOH COXPAHCHHSI
AIIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAHEHHS MAacCOBOTO YHCIIA, MOCTYyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICIATh HAIIPaBJICHUE BEKTOpA MHIYKIIMA MAarHUTHOTO TTOJIS TTPOBOTHHUKA
C TOKOM, CHJIbI AMriepa 1 cuiibl JlopeHta;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BEITIOJIHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUU W
MIPOIIECCOB C HCITOJIB30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH 3TOM
dbopmyupoBath TpobiieMy/3aadyy M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEITUYHH, TIPH
ATOM BBIOHMpaTh ONTHMAJIBHBIA CHOCOO W3MEPEHUS W WCIIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHHUH: TMPHU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PHKCHpPOBATH
pe3yibTaThl MOJYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEJIWYMH B BHAC TaOIWIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHMUS,

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOUMbIe NIl €€ pEIIeHHUs, MPOBOJUTH Pacu€Thl M OICHUBATh PEaJIbHOCTH
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHHI C ONOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONYJISIpHONW WH(OpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHUUIBl JOEHCTBUS MAIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

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

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B TpyNIE C BBHIIOJHEHHEM pAa3MYHBIX COILUAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccMaTpUBaeMOM POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NPOrpaMMblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1.OU3UKA U METObl HAYYHOI'O ITIO3HAHUS
bubmuorexa [JOK
. 1
1.1 ®u3rKa U METOJIbI HAYYHOTO MMO3HAHUS 3 https://m.edsoo.ru/7fA1bf72
Hroro mo pazueny 3
Pa3zgen 2.MEXAHUKA
bu6nmoreka [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znea 3.MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnnorexka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 5 bubnuorexa [IOK
' ®a30BbIE MEPEXOIBI https://m.edso00.ru/7f41bf72



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

Uroro no pazgeny

24

Paznen 4.9JIEKTPOIUHAMUKA

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1.2JIEKTPOJAUHAMUKA
11 MarnuTtHoe noje. IIeKTPOMarHuTHAS 11 2 3 bubnuorexa [JOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3znen 2.KOJIEBAHUSA U BOJIHbI
51 MexaHu4eCKHE U JIEKTPOMArHuTHbHIE 9 1 bubnnoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
MexaHn4eCKHe U JIEKTPOMarHuTHbHIE bubnuoteka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Orriia https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3.0CHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTHU

31 OcCHOBBI crielIUaIbHOM TEOPUH 4 1 bubnmuotexa [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3nen 4. KBAHTOBASI ®PU3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHThI KBAHTOBOW ONTHUKHU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

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

4.3

ATtoMHOE S71pOo

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

Uroro no pazgeny

15

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 ngj}j;f;igﬁ}; £41097c
Hroro no pasneny 7
Paznen 6.OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0miaromee MOBTOPEHNE 4 ngsH;;T:;igrou}i £41097c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB
IMpak | Homam DJIeKTPOHHbBIE
Ne ee OBbI€
/ Tema ypoxa Kourpoanr = THuec = H fara H;l(bp BbI
m Bcero HBIE KHe 3a1aHU npoBeseHNA oOpa3oBaTebHbIE
padoTbI pador | € pecypchl
bl
1 ®usnka — Hayka o npupoje. Hayunsie 1 Cp 5.9 02.09 Bbu6mmoteka [JOK
METO/1bl TO3HAHUSI OKPYKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMHpOBaHUH
2 COBPEMEHHOM HayYHOUW KapTHHBI MUpPA, B 1 Ctp 5-9 08.09 bubmorexa [JOK
p . yi P vp ’ P ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAEITeTbHOCTH JII0IeH
3 Bxonnasi KOHTpPoJILHAs1 padoTa 1 1 §1-2 09.09
MexaHnueckoe ABUKEHUE. §3-4, 15.09
4 OTHOCHUTENBHOCTh MEXAaHHUYECKOTO 1 yop2 bubmmoteka IIOK
nsuxeHusd. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
§8-10
5 PaBHOMEpPHOE MPSIMOIMHEWHOE IBIKEHUE 1 bubmorexa [TOK
P P A 16.09 https://m.edsoo.ru/ff0c3620
§12-13
5 PaBHOYyCKOpEHHOE TPAMOIMHEITHOE 1 bubnuoreka [IOK
NIBIKEHHUE 22.09 https://m.edsoo.ru/ff0c372e
7 CBoOonHOe majieHne. Y cKopeHue 1 §14-15 bubnuorexa [JOK
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

23.09

§18,26
8 Kpuonunerinoe npuxenue. [[Brxxenue bubmuorexa [JOK
MaTepUaIbHOW TOUKH 10 OKPYKHOCTH 29.09 https://m.edsoo.ru/ff0c3ada
[Ipunuun otHocuTenbHOCTH ["anumnest. §19-21
9 HNuepuuanbanie cucteMbl orcueTa. IlepBrii buGnuorexa [IOK
P FeP 30.09 https://m.edsoo.ru/ffOc3be8
3akoH HrroToHa
Macca tena. Cuna. [IpuHIMI cynepno3unun §24
10 cui1. Bropoii 3akoH HII:IOT](l)Ha iz ’ ) bubmorexa HOK
' p . a 06.10 https://m.edsoo.ru/ff0c3be8
MaTepUaIbHON TOYKH
§28--31
11 Tperuii 3akoH HproTOoHA 17151 MaTeprUaIbHBIX bubnuoreka [IOK
TOYEK 07.10 https://m.edsoo.ru/ffOc3be8
§34-35
12 3aKoH BceMupHoOro tsarorenus. Cuna bubmmnoreka HOK
TsbKecTU. IlepBasg kocMHuYecKkast CKOPOCTh 13.10 https://m.edsoo.ru/ff0c3d00
§36--37 . oK
bubnuoreka L1
13 Cua ynpyroctH. 3akok I'yka. Bec tena 14.10 https://m.edsoo.ru/ff0c3e18
Cuna tperns. Kosduuuent tperns. Cuna §51-52
14 CONIPOTHUBJICHUS IIPH ABMKCHUH TeJIa B bubmorexa HOK
P pua 20.10 https://m.edsoo.ru/ffOc3f76
JKUJIKOCTH WJIH Tra3e
[ToctynarensHOE ¥ BpamaTeIbHOE JIBHKCHHE §38-39,49-
15 a0COJIOTHO TBEPAOTO Teaa. MOMEHT CHJIBL 50 bubnunorexa LIOK
[1meyo cunbl. YCnoBuUsi paBHOBECHS TBEPAOTO 21.10 https://m.edsoo.ru/ff0c41a6
Telna



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

16

NMritynbc MaTepHaIbHONW TOYKH, CUCTEMBI
MaTepHaNTbHBIX TOUCK. IMITyIbC CHITBI.
3aK0oH COXpaHEHUs UMITyJIbca. PeakTuBHOE
JIBIDKEHUE

§40-42

17

Pa6ora u mouHocTs cuiibl. Kunetndeckas
SHEprusi MarepuaibHOI Touku. Teopema 00
M3MEHEHUU KMHETUYECKOW dHEPrUu

§44-45

04.11

10.11

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

18

[TorenunaneHas sHeprus. [loreHnnanbHas
SHEprus ynpyro 1e(opMupoOBaHHOU
npyxussl. [lorennuanbHas sHeprus rena
BOJIN3M IOBEPXHOCTH 3eMJIIU

§46-47

19

[ToreHnManbHBIE U HEMOTEHIIUAJIBHBIE CHJIBL
CBs13b pabOTHI HEMTOTEHIIUAIBHBIX CHUJI C
U3MEHEHUEM MEXAaHUYECKOU DHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHU4ECKOU dSHEPTUU

§46-47

20

JlaGopaTtopHas pabota «MccnenoBanue cBsizu
paboTHI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
DHEPIUH Tejla Ha IIPUMEPE PACTHKECHUS
PE3UHOBOTO JKI'YTa»

§40-47

11.11

17.11

18.11

bubnunoreka LIOK
https://m.edsoo.ru/ffOc461a

bubnuoreka [{OK
https://m.edsoo.ru/ff0c478c

21

KonTtpoubHnas padora no reme
«Kunemartuka. /IlunamMuka. 3akoHbI
COXpaHEHHS B MEXaHHKE»

§56-58

22

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KHHETHYeCKOU Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

§59

2411

25.11

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4b74

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4dc?2

23

XapakTep ABUKEHUS U B3aUMOICHCTBHS
yacTUI BeniecTBa. Monenu cTpoeHus ra3os,

§60-61



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

JKUJKOCTEH U TBEPABIX TEIl

01.12

24

Macca mounekyin. KonndecTBo BeliecTa.
[TocTostnnas ABoraapo

§62-63

25

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

§64-65

26

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

§66-67

02.12

08.12

09.12

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

27

AOcouroTHas TeMIiepaTypa Kak Mepa
CpeHEe KHHETUYECKON SHEPTUU JBUKEHUS
MOJIEKYJ. YpaBHeHUE MeHeneeBa-
Knaneipona

§68-70

28

3akon JlanpToHa. ['a30BbIe 3aKOHBI

§68-70

15.12

16.12

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

29

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTHU MEX]y IapameTpaMu
COCTOSTHUS Pa3peKEHHOT0 Ta3ay

§68-70

22.12

30

N3omnporieccrl B uaeaIbHOM ra3e u ux
rpaduyeckoe npeacTaBIeHNue

§79-82

31

BuyTtpennsis 3HEPrust TEPMOAMHAMUYECKOU
CUCTEMBI U CHOCOOBI €6 U3MEHEHHUS.
KomuuectBo temnoTs! u pabora. BuyTpeHHss

§79-82

23.12

29.12

but6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

OHEPIrusa OJHOATOMHOI'O UACAJIBHOI'O ra3a

§79-82
32 Buasl Tennonepenaun bubmorexa OK
A pea 30.12 https://m.edsoo.ru/ff0c5c36
VnenbHas TEMIOEMKOCTh BEILIECTBA. §84-85
33 KonudecTBo TEIIOTHI TPH TETUIONEpeaayue bubmmorexa [JOK
. p pEAATC. 12.01 https://m.edsoo.ru/ff0c5c36
AnuabatHblIii poriiecc
§87-89
[IepBblil 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
34
IPUMEHEHHE K N30IIpoLeccaM 13.01 https://m.edsoo.ru/ff0c5efc
§87-89
35 HeobGpatumocThb nporieccoB B IpUpoe. bubmmoreka [JOK
BTopoii 3ak0H TepMOJIMHAMHUKHN 19.01 https://m.edsoo.ru/ff0c6230
§87-89
36 [Tpunuun nevictuga u KIIJ{ rernoBoit bu6nmorexa LIOK
MallIHbI 20.01 https://m.edsoo.ru/ff0c600a
37 Huxir Kapro u ero KITJ] §87-89 26.01
§79-89
DKosoruyeckue npoodaemMbl
38
TETJIOOHEPTETUKH 27.01
§79-89
39 O6o06matomuii ypok «MonexyspHas bubnuotexa [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI 02.02 https://m.edsoo.ru/ff0c6938
K 0 §75-76
40 «13;:11:1)(‘]1?1]:[%:[5; (]()::nl:c(;Tg:{OBLI bubnmorera LHOK
YAp ) 03.02 https://m.eds00.ru/ff0c6a50

TePMOAUHAMHUKHN»



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

[TapooOpazoBaHue u KOHICHCALIMSL.

§73

bubnunoreka LIOK

41
Wcnapenue u kunexnue 09.02 https://m.edsoo.ru/ff0c63b6
§78
42 AOCONIOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTh bubnuorexa [IOK
BO3Ayxa. HachllieHHbIH map 10.02 https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucraumueckue u §75
43 amop¢Hble Tera. AHU30TPOMUS CBOUCTB bubmmoreka [JOK
KpucTauioB. JKuaKue KpucTasbl. 16.02 https://m.edso0.ru/ff0c65f0
CoBpeMeHHbBIC MaTEepHAITBI
§76
44 [InaBnenue u kpucramum3anus. Y aeabHas bubnunoreka LIOK
TeruioTa masiaeHus. Cyonumanus 17.02 https://m.edsoo.ru/ff0c6708
§90-92
45 YpaBHEHHE TEILTOBOTO OajlaHca bubmorexa HOK
P 22.02 https://m.edso0.ru/ff0c6820
§92
46 DneKkTpu3anus Tei. DIEKTPUUECKUN 3apsl. bubnnorexa [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3aPsI0B 24.02 https://m.edsoo.ru/ffOc6bcc
[IpoBOAHUKH, AUIIICKTPUKHU U §91
47 H(f)ﬂ HOBO HIfKI/I 3aK(I:H COXpaHEHUS bubmorexa [IOK
YHPOBOA ) P 02.03 https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
§95
48 B3aumopneiictBue 3apsanoB. 3akon Kymona. bubnunorexa LIOK
ToyeuHsblii AIEKTpUUYECKUH 3apsij 03.03 https://m.edsoo.ru/ff0c6ced
49 Hanpspk€HHOCTB 37EKTPUUECKOTrO MOJIS. §96-97 bubmuotexa [JOK

[IpyHIMI Cynepno3uuu MEKTPUIECKUX

https://m.edsoo.ru/ffOc6df2
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nonei. JInHuKU HanpsKEHHOCTH

09.03

50

PaboTa cui1 371eKTpOoCTaTHUECKOTO MOJIs.
ITorennuan. Pa3HoCTh TOTEHIINAIOB

§98

51

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
,Z[I/IE)JICKTpI/I‘IeCKaﬂ IMPOHUIACMOCTDb

§103-105

52

OnekrpoémkocTs. KonaeHcaTop

§103-105

10.03

16.03

17.03

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc6f00

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7018

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

53

DNEeKTPOEMKOCTh TIIIOCKOTO KOHACHCATopa.
DHeprus 3apsHKeHHOT0 KOHASHcaTopa.
[IpuHIMIT NENCTBUSA U IPUMEHEHUE
KOH/JIEHCAaTOPOB, KOMIMPOBAIBHOTO anmnapara,
CTPYHHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIIeHHEe AIEeKTPonprudopoB

§103-105

54

JlaGopatopHas pabota "M3mepenue
ANIEKTPOEMKOCTH KOHJIeHcaTopa'

§105

23.03

24.03

bubmmoreka IIOK
https://m.edsoo.ru/ff0c72c0

55

KonTtpoabHnas padora no reme
«DIEKTPOCTATHKA»

§106107

56

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBanus. [locrosunsiii Tok. Cuina
toka. Hanpsixenue. ConpoTuBieHue. 3aKoH
Oma 1i1g yyacTka 1enu

§108--109

06.04

07.04



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

57

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIaHHOE COCIMHEHHE TIPOBOTHHKOB.
JlaGopaTtopHnas pabora «3yueHue
CMEIIAaHHOTO COCTMHEHHSI PE3UCTOPOBY

0.5

§110

58

PaboTta 1 MOUTHOCTB AJIEKTPUYECKOTO TOKA.
3akoH [[>xoyns-Jlenma

§108-110

13.04

14.04

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc74f0

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

59

3akoH OMa 1715 OJTHOM (3aMKHYTOM)

aneKTpudeckoi nenu. Koporkoe 3amblkanue.

JlaboparopHas pabota «3mepenne D/]C
UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBJICHUS

0.5

§114-115

60

KonTposbHnas pabora no reme
"JuaexTponnnamuka' / Beepoceniickas
npoBepovHasi pabora

§116-117

20.04

21.04

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

bubnunoreka LIOK
https://m.edsoo.ru/ff0c8c56

61

DneKTpOHHAs TPOBOJUMOCTH TBEPABIX
METaJlIoB. 3aBUCUMOCTb COTIPOTHBIICHUS
METAJUIOB OT TEMITEPATYPHI.
CBepXnpoBOAUMOCTh

§119

27.04

62

DNeKTpUYeCcKuil TOK B BakyyMme. CBoOICTBa
3JIEKTPOHHBIX ITyYKOB

§120

63

[TonmynpoBoiHUKY, X COOCTBEHHAS U
puMecHas mposoaumocTs. CBoiicTBa p—N-
nepexoza. [loxynpoBogHIKOBBIE TPHOOPHI

§118-120

28.04

04.05

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae

64

DNEeKTPUUECKHI TOK B paCTBOpax U
pacIuIaBax 3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALIM.

§90-120

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DJIEKTPOJIN3

05.05

DNEeKTpUYECKUH TOK B ra3ax.

65 CaMoCTOsATEIbHBIN 1 HECAMOCTOSTEIIbHBIN 1 §90-120 11.05 bubmorexa HOK
https://m.edsoo.ru/ffOc84ae
paspsa. Monnus. [1nasma
DJeKTpudecKre Mpudopbl U yCTPOICTBA U X
66 pakTH4YecKoe npuMeHenue. [Ipasuia 1 §90-120 12.05 bubmorexa [IOK
P P P ' https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30MaCHOCTH
bubnuoreka [{OK
- 18.05
67 HroroBasi KOHTPOJIbLHAsI padoTa 1 §1-120 https://m.edsoo.ru/ff0c8a8a
68 PesepBHeIil ypok. Q000NN YPOK TIO 1 19,05 bubnmnorexa [JOK
temam 10 kiacca ' https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbie
Tema ypoxka Kontpoabnubie | I[IpakTnueckue p
n/n Bcero u3y4eHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
[TocTossHHBIE MArHUTHI U UX B3aUMOJECHCTBUE.
1 MarnutHoe none. Bekrop MarHuTHOMH 1 03.09 bubmorexa HOK
' b A ' https://m.eds00.ru/ff0c9778
UHAYKIUK. JIMHUM MarHUTHON MHTyKITUH
MarauTtHoe 1ose MpoBOJHHUKA C TOKOM. OTBIT
2 Opcrena. BzauMmoaeiicTBre IPOBOIHUKOB C 1 07.09 Bubmorexa HOK
P ' P ' https://m.edsoo.ru/ff0c98fe
TOKOM
3 BxoaHasti KOHTpPOJIbLHAs padoTa 1 1 10.09
4 JIaGoparopHas paboTa «/3yyeHre MarHuTHOTO 1 1 14.09 bubmuoreka [IOK
IIOJISL KaTYIIKH C TOKOM» ' https://m.edsoo.ru/ff0c98fe
JleficTBrE€ MarHUTHOTO TOJISL HA MPOBOJIHUK C
5 tokoM. Cuia Amnepa. JlaGopatopHas pabota 1 1 17.09 bubnnorexa [JOK
«HMccnenoBanne qeUCTBHS IOCTOSSHHOTO ' https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TOJISI HA JBHKYLIYIOCS
6 3apspxeHnyro dactuny. Cuna Jlopenma. Pabora 1 21.09 Bubmuorexa LIOK
P Yio Y- P ' ' https://m.edso0.ru/ff0c9df4
cunbl JlopeHna
OnexkrpoMarauTHas uHAyKus. IloTok BekTopa
7 MarHuTHON MHAYKIHMH. D/]C nHayKunu. 3aKoH 1 24.09
ANEeKTpOMarHuTHOW uHAyKIu Dapanes
8 JIaGoparophas pabota «lccnenoBanue 1 1 28.09 bu6muoreka [JOK
SIBJICHUS DJIEKTPOMArHUTHOM UHIYKLIM ' https://m.edsoo.ru/ff0cal50
9 NHIyKTUBHOCTG. fIBICHHE CAMOUHIYKIIVH. 1 bubmuotexa [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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https://m.edsoo.ru/ff0ca150

OJIC caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO
T0JISL KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE
noiie

https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
MIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,

10 01.10
AJIEKTPOBHUTaTEINb, YCKOPUTEIH IEMEHTAPHBIX
YaCTHIl, UHAYKIIUOHHAS 11€Yb

11 KonTtpouabHnas pabora no reme «MarHutHoe 05.10 bubnuoreka [IOK
noJjie. JJeKTPOMATHUTHASI HHYKIUS» https://m.edsoo.ru/ffOcad58
CB00O/IHBIE MEXaHUYECKUE KOJIeOaHusI.

12 I"apmonmnueckue xonebanus. Y paBHEeHUE 08.10 Bbu6motreka [JOK
rapMoHuuYecKkux kojebanuii. [Ipespaienue https://m.edsoo.ru/ff0caf06
SHEeprun
JIaGoparophas pabota «lccnenoBanue

13 3aBHCUMOCTH NEPHO/a MaJlbIX KoJeOaHuii rpy3a 12.10
Ha HUTH OT JUTMHBI HUTH U MACChI Tpy3a»

KoneGarenbHblil koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs B UJ€aIbHOM

14 Kosie0aTeabHOM KOHTYpe. AHAJIOTUS MEXKIY 15.10 bubmorexa HOK

https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMH H AJIEKTPOMArHUTHBIMH
KoJe0aHusIMU

15 ®opmyna TomcoHa. 3akOH COXpaHEHUS 1910 bubmuoreka [IOK
SHEPTHH B HJICATTLHOM K0JIe0aTeThbHOM KOHTYpe https://m.edsoo.ru/ffOcb9c4
[IpencraBnenne o 3aTyxaromuX KoJeOaHHSX.

16 BoinykeHHbIE MEXaHUYEeCKUE KOJIeOaHMUsL. 22.10 bu6muoreka [JOK
Pe3onanc. BeiHyX/I€HHBIE JIEKTPOMAarHUTHHIE https://m.edsoo.ru/ff0cbb86
Kosie0aHus

17 Ilepemennsblil Tok. CHHYCOMAAIBHBIN 05.11 bu6muotexa [JOK



https://m.edsoo.ru/ff0ca600
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MepEeMEHHbIN TOK. MOITHOCTh MEPEMEHHOTO
TOKa. AMIJTUTYTHOE U JCHCTBYIOIIEE 3HaUCHHE
CHJIBI TOKA U HaMpPsKEHUS

https://m.edsoo.ru/ffOcbd34

Tpanchopmarop. [IpousBoacTso, nepenaua u

18 . 09.11
noTpeOiIeHne IeKTPUIECKON IHeprun
Y CTpoiCTBO 1 PAaKTUYECKOE TPUMEHEHHE

19 SJICKTPUYCCKOTO 3BOHKA, I'eHEepaTopa 12.11 bubmmorexa [IOK

P L patop ) https://m.edsoo.ru/ff0cc324
[IEPEMEHHOTI0 TOKa, JTMHUH 3JIeKTponepeaayd
DKOJIOTUYECKHE PUCKU TIPU TIPOU3BOJICTBE

20 anekTposHepruu. Kynbrypa ncnons3oBanus 16.11
ANIEKTPOIHEPTUH B TIOBCETHEBHOU KU3HH
MexaHn4ecKre BOJTHBI, YCIOBHS

21 pacnpoctpanenus. [lepuon. Ckopocth 1911 Bbu6mmoteka [JOK
pacpoCTpaHeHus U JUIMHA BOJIHBI. ' https://m.edsoo.ru/ffOcca54
ITonepeuHsle ¥ MPOAOIBHBIE BOJHBI

99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. 23.11 bubmuoreka [JOK
BeicoTa Tona. Tem0Op 3Byka ' https://m.edsoo.ru/ffOcccOc

23 DNEeKTPOMAarHUTHHIE BOJIHBL, UX CBOMCTBA U 26.11 bubmmnoreka HOK
ckopocTs. IlIkana 371eKTpOMarHuTHBIX BOJIH ' https://m.edsoo.ru/ffOccfeQ

24 [TpuHIUIBI PAAMOCBA3U U TEIEBUICHHUS. 3011
PasButue cpencts cBs3u. Paguonokarus '

o5 KonTtpoabsHnas padora «Kosebanus n 03.12 bubmuoreka [IOK
BOJIHBD) ' https://m.edsoo.ru/ff0cc6f8
[IpsiMonnHeitHOE pacipocTpaHeHHe CBETa B

26 OJTHOPOJHOM cpenie. ToueuHbI HCTOYHUK 07.12 bubmorexa HOK

P pede. ' https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera

97 OTpakeHue cBeTa. 3aKOHBI OTPAKEHHUS CBETA. 10.12 bubnmnorexa [JOK

[TocTpoenune n300pakeHUH B IIIOCKOM 3epKajie

https://m.edsoo.ru/ff0cd4e0
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[Ipenomnenue ceta. [loaHoe BHyTpeHHEE

bubnunoreka LIOK
28 otpaxkeHnue. [IpenenbHblil yroi noJHoro 14.12
P Pl A https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS

29 JlabGopaTopHas pabota «3mepeHue rmokazarens 17.12 bubnmnoreka HOK
MIPEJIOMJIEHUS CTEKIIA» ' https://m.edsoo.ru/ff0cd67a

30 JIunzel. [loctpoeHne n300pakeHUid B JIMH3E. 91.12 bubnmnoreka HOK
®opmyJia TOHKOHM JUH3bL. Y BEJIMYEHUE JTUH3BI ' https://m.edsoo.ru/ffOcddle

31 JlaboparopHas padota «VccnenoBanue CBOMCTB 2412
M300paKCHUI B JIMH3AX» '

Hucniepcust ceera. CIOXHBIN cocTaB 6€710r0

32 ceeta. L[Ber. JlabopaTopHas padora 28.12
«Habnronenue aucnepcuu cBeTa»

33 Wntepdepennms ceera. Audpakius cera. 1101 bubnuorexa [IOK
JludpakioHHas pemerka ' https://m.edsoo.ru/ffOced22
[TonepedHnocTh cBeTOBBIX BOJIH. [lomsspusanus bubmmnoreka HOK

34 14.01
CBETa https://m.edsoo.ru/ffOcf02e

35 OnTrueckue mpruOOpPbI U yCTPOMCTBA U YCIOBUS 18.01
nx 0e30MacHOro MPUMEHEHUS '

[’'paHuI1IbI NPUMEHUMOCTH KJIACCUUECKOU
36 MexaHuk. [locTynarel cnennanbHOU TEOPUU 21.01 bubmorexa [OK
' Y t P ' https://m.edso0.ru/ff0cf862
OTHOCHUTEIIBHOCTH

37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 55 01 bu6muoreka [JOK
3ameJIeHHE BPEMEHH U COKPAILEHUE AJINHBI ' https://m.edsoo.ru/ffOcfa42
DHeprus U UMMYIbC PENSATUBUCTCKOW YaCTHIIBI.

38 CBs13b Macchl C SHEPTUEU U UMITYJIbCOM 28.01 bubmorexa HOK

P ¥ ' ' https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
39 KonTtpoabsnas padora «Onrtuka. OCHOBBI 01.02 bubmuoteka [IOK

crnenuajJbHOI TCOPUH OTHOCUTECJIBHOCTH»

https://m.edsoo.ru/ffOcf6f0
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40 ®otonbl. opmyna [1nanka. DHeprus u 04.02 bubmmoreka [JOK
UMITyJILC pOoTOHA ' https://m.edsoo.ru/ffOcfe16
41 OTtkpsiTHE U HccaenoBanue pororddekra. 08.02 bubmmoreka [JOK
OnbiTel A. I'. CToneroBa ' https://m.edsoo.ru/ffOcffc4
3akoHbl portorddekra. YpaBHeHHEe DUHINITEHHA
42 st pororddexra. «KpacHas rpanuiiary 11.02 bubmmorexa [IOK
- RP P ' https://m.edso0.ru/ff0d015e
dorordpdekra
43 JHasnenue ceera. Onwitel I1. H. JIeGenena. 15.02 bubnuoreka [IOK
XUMHUECKOE IEUCTBUE CBETA ' https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U IPAKTUYECKOE
44 IIpUMEHEHUE: (HOTOINEMEHT, POTOAATUUK, 18.02
CoJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3amad mo reme «91E€MEHTHI 22.02 bubnuoreka [{OK
KBAaHTOBOW OITHKH ' https://m.edsoo.ru/ff0d0302
Mopens aroma Tomcona. OnbiTel Pezepdopna
46 IO paccesiHUIO o-JacTull. IllaneTapHas MoJenb 25.02 Bubmaorexa IIOK
P ' P ' https://m.edsoo.ru/ff0d091a
aToMa
bubmmoteka IIOK
47 [Toctynatel bopa 01.03
Y P https://m.edsoo.ru/ff0dOafa
N3nydenue u noryiomeHne GOTOHOB PHU
48 e eyfo € aToMa ¢ OJIHOTO q)OBHSI BHepFI/II/I Ha 04.03 bubmorexa [JOK
p uﬂ g yp p ) https://m.edsoo.ru/ff0d0afa
Opyroui. Buasl criekTpoB
BosaoBele cBorcTBa YacTHIl. BOJIHEI 1ie
49 Bpoiina. KopryckyiasspHO-BOJIHOBOHN AyaIn3M 11.03 BrbmroTexa [IOK
P  ROPIYCRYILIp Y ' ' https://m.edsoo.ru/ff0d0ca8
CIHIOHTaHHOE ¥ BBIHY)KJICHHOE U3TyUCHHE
OTKpBITHE paTHOAKTUBHOCTH. OTBITHI
but6mmoreka [IOK
50 Pesepdopna o onpenenenuto cocraBa 15.03

PAaaAOAKTUBHOI'O U3JTYUYCHUA

https://m.edsoo.ru/ff0d0fd2
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o1

CgoiicTBa anbda-, 6eTa-, raMMa-u3TydeHUsI.
BnusiHre paguoakTHBHOCTH Ha JKHUBBIC
OpTaHU3MBbI

18.03

52

OTkpbITHE IPOTOHA U HEUTpPOHA. 130TOIBL
Anbda-pacnazg. DIEKTPOHHBINA U TO3UTPOHHBII
Oera-pacnaj. ['aMma-u3myuenue

22.03

bubnmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B siipe. SnepHble
peakuuu. Anepuslii peakrop. [Ipodiemsl,
IIEPCIEKTHUBBI, YKOJIOTUYECKHUE ACTIEKTHI
SIEPHOMN SHEPrETUKH

25.03

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUlbl. OTKpPbITHE
Mo3UTpoHa. MeTo 16l HAOMIOIEHUS U
perucTpaiuu dIeMeHTapHbIX yacTuil. Kpyribrit
cton «DyHnaMeHTaIbHbIe B3aUMOICHCTBUS .
EnuncTBO msznueckor KapTHHBI MUPa»

01.04

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Ortanbl pazBuTHs actpoHoMuu. [Ipuknannoe u
MHPOBO33PEHUECKOE 3HAUEHHE aCTPOHOMHMHM.
Bun 3Be€3nHoro neba. Co3Besnusi, sipKue
3BE3/IbI, IJIAHETHI, UX BUTUMOE JIBUKCHHE.
Conneunas cuctema

05.04

56

Counnne. CoHeunast akTUBHOCTE. MIcTOUHUK
sHepruu CoJlHIIA U 3BE3]T

08.04

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3IbI
[JIABHOM MOCJEA0BaTeIbHOCTH. BHYyTpeHHEe
cTpoeHue 38€371. COBpeMEHHBIE TPEACTABICHUS
0 MPOUCXOXKJAEHUH U 3BoMonMK ColHIa U
3BE3]

12.04

58

Muineunsiit [Iyre — Hama ['anaktuka.
ITonmoxxenue u geuxenune Connia B ['anakTuke.

15.04



https://m.edsoo.ru/ff0d1162
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https://m.edsoo.ru/ff0d0e38

lNanaktuku. YEpHbIe IBIPHI B s/Ipax rajJakTUK

Bcenennas. Paz6eranue ranaktuk. Teopus

59 Bonwmoro B3peiBa. PenukroBoe u3nyueHue. 1 19.04
Meraranaktuka

60 Hepemennsie mpobeMbl acCTpOHOMUHT 1 22.04

61 KonTposbHasi padora «J1eMeHTbI 1 26.04
ACTPOHOMMUH U ACTPOPUINKID)
O6o6matomuii ypok. Ponb pusuku u

62 aCTPOHOMUU B aKUOHOMquCKOI{, ) 1 2904
TEXHOJIOTUYECKOH, COLMAIBHOM U 3TUYECKOM
cdepax AesITeTBHOCTH YETI0BEKa
O6o06maromuit ypok. Poib u mecro pusuku u

63 aCTPOHOMHH B COBPEMEHHOW HAYYHOU KapTHHE 1 03.05
MUpa
O6o0maromuii ypok. Pons ¢puzudeckoit Teopuun

64 B (hopMuUpOBaHUU TIPEICTABICHUN O 1 06.05
¢u3nyeckoil kapTUHE MUpa

65 PesepBHBIil ypok. MarautHoe noie. 1 10.05
DNeKTpOMarHuTHasi UHIYKIUS

66 Hrorosasi kKOHTpOJIbHAsI padoTa 1 13.05

67 PesepBHbIit ):pOK. OnTuka. OCHOBBI 1 17.05
CMEeLUAIBbHON TEOPHHU OTHOCUTEIEHOCTH

68 Pezepnsiii ypok. KBanroBas ¢usuka. 1 50.05 bu6muoreka [JOK
DeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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ITPOBEPSA

EMBbBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

10.1

10.2

10.3

10.4

HpOBepﬂeMLIe NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa30BaTeJIbH0ﬁ NmporpaMMmal CpeaHETo 0611{61"0 06p330BaHI/Iﬂ

JleMoHCTpHUpOBaTh Ha MpPUMEpPAX poJib U MecTo (Gu3uMKkd B (HOPMHPOBAHHUU
COBPEMEHHOM Hay4HOIl KapTUHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKH U

TEXHOJIOTHi, B IPAKTUYECKOU IEATEIbHOCTH JIFOACH

Y4uThIBaTh TIpaHMULBl MPUMEHEHUS U3YYEHHbIX (DU3MYECKHX Mojeneil:
MaTepuaibHas TOYKa, MHEpLMaJbHAs CUCTEMa OTCY€Ta, aOCOIIOTHO TBEpAOE
TEJ0, UICAIBHBIA Ia3; MOJEIU CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TeEI,

TOYCYHBIN AIIEKTPUUECKUI 3aps]l — P pelieHnH (HU3HNUeCcKUX 3a71ad

PacnoznaBaTth ¢usnueckue siBICHHUS (MPOIECChl) U OOBSACHATH UX HA OCHOBE
3aKOHOB MEXAHHMKHU, MOJIEKYJISPHO-KUHETUYECKON TEOPUH CTPOEHHUS BELIECTBA
U DJIEKTPOJMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHENHOE
JBUKEHHE, CBOOOJHOE IMaJeHHe Tel, JBMKCHHE MO OKPYKHOCTH, WHEPIIHS,
B3auMmozeiicteue Ten; aud¢y3us, OpOYHOBCKOE [BUKEHHE, CTPOCHHE
KHUAKOCTEH M TBEPABIX TeJ, U3MEHEHHEe o0bEéMa Tel NpU HarpeBaHUM
(oxya)kaeHun), TEMJI0BOE paBHOBECHE, UCIapeHue, KOHEH callus, MIaBlIeHUE,
KpUCTaJUIM3alus, KUIEHUEe, BIaXXHOCTh BO3/yXa, MOBBILIEHUE JaBJICHUS Ta3a
IPU €ro HarpeBaHMM B 3aKPBITOM COCYZE, CBSI3b MEXAYy IapaMeTpamMu

COCTOAHHA I'a3a B U30IIpoLEeCCax; SJICKTpU3alus TCII, B3aMOICHICTBHE 3apsaa0B

OnuceiBaTh MEXaHWYECKOE JBMKEHHE, HCMONb3ys (U3NYECKUE BEIUYHHBI:
KOOpJIMHATA, IIyTh, NEpPEMELICHUE, CKOPOCThb, YCKOPEHHE, Macca Tella, CHIIa,
VMITYJIBC TEJIa, KHHETUYECKasl SJHEPTUs, TOTCHIMAIbHAS SHEPTHsl, MEXaHUYECKas
paboTa, MexaHHWYecKas MOIIHOCTb; INPH OMHMCAHUHM MPABUIBHO TPAKTOBATh
¢u3nUeCKUil CMBICII HCHOJIB3YEMBIX BEJIWYHMH, UX O003HAUEHUS M EIUHHIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NUECKYIO BETUUUHY C APYTUMU

BEJIIMUYNHaAMU

10.5

OnucriBaTh HN3Y4YCHHBIC TCIIJIOBEIC CBOMCTBA TE€JI U TEIUIOBLIE SIBJICHU A,
HCIIOJIb3ys (1)H3quc1<1/1e BCIIMYMHBI: JABJICHUC Trasa, TEMIICpaTypa, CpCaAHAA
KHHETHYeCKas SHEPTUs Xa0THYECKOTO TBUKEHUS MOJIEKYI,
CpeIHEKBaJpaTHYHAsT CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPECHHSSA
SHeprus, pabora raza, KOIPGUIMEHT TMOJE3HOTO JEUCTBUSA TEMIOBOTO

JNBUTATENS; MPU ONUCAHUU TMPABUIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI




HCIIOJIb3YyCMbIX BCIIMYUH, UX 0003HaueHus U CAUHUIIbI, HAXOOAUTH q)OpMy.]II:I,

CBA3BIBAOIIUC JAaHHYIO (1)I/I3I/I‘-ICCKYIO BCIIMYMHY C JPYTMMH BCIIMYNHAM

10.6

OnuceiBaTh U3y4YEHHBIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U JJIEKTPUUECKHUE
sBIIeHUsT (TIPOIIECCHI), HCIOJIB3Ysd (DM3MYECKHE BEITHUYHMHBI: AJICKTPUICCKUI
3apsif, DJIEKTPUYECKOE I10JI€, HANPsLKEHHOCTH MOJIsA, NOTEHUHAN, Pa3HOCThb
MOTEHLIMAJOB; IPU OINUCAHUU TMPABUIBLHO TPAKTOBATH (DU3MUECKHI CMBICIT
UCIIONIb3YEMBIX BEJIMYWH, UX O003HAYCHHSI M CIUHUIIBI; YKa3bIBaTh (POPMYIIBI,

CBA3BIBAIOIINC JAHHYIO (1)I/I3I/I‘-I€CKYIO BCJIIMYUHY C APYT'UMH BCIMUYNHAMHA

10.7

AHATM3UPOBATh (U3UYECKUE TPOIECCHl W SBJICHHS, HWCIONB3Ys (U3HUECKUE
3aKOHBI W TPUHLMUIBL 3aKOoH BceMupHoro tsroteHus, |, |l u 1l 3akonHbI
HploTOHa, 3aKOH COXpaHEHHsS MEXaHHMYECKOH OSHEPIrHH, 3aKOH COXpaHCHHUs
UMITyJIbCa,  NPUHIUN  CYNEPIO3WIMA  CUJI, TPUHIUI  PaBHOIPABHS
WHEPIHUATBHBIX CHUCTEM  OTCU€Ta; MOJIEKYJSIPHO-KHHETUYECKYI0  TEOPHUIO
CTPOCHHS BEILECTBA, Ia30BbIC 3aKOHBI, CBA3b CPEIHEH KUHETHYECKOH SHEPruu
TEIUIOBOTO JBMIKECHHSI MOJICKYJI ¢ aOCOJIOTHOW TEMIIEpaTypou, MEPBbIA 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAaHEHUS IJICKTPUUYECKOro 3apsjaa, 3akoH Kymona,
IIPH 3TOM PA3JIN4YaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHIEeCKOe

BBIpQXXEHHE U YCIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

OOBSICHIATh OCHOBHbBIE IPUHLMUIIBI IEHCTBUS MAllIMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB;  pa3iuyaTh yCJIOBHUS MX 0O€30MaCHOr0  HCHOJb30BAHUS B

MIOBCEIHEBHOMN XKU3HHU

BBINOMHATE DKCHEPUMEHTHI 1O UCCIEJOBAaHUIO (U3UYECKUX SBICHUU U
mponecCcoB C HCIOJb30BAHUEM IIPSAMBIX W KOCBCHHBIX I/I3M€p€HI/II\/’I; Ipu 5TOM
dbopmynupoBarh TpodiemMy (3amady) W THIOTE3y Yy4eOHOTO SKCIEPUMEHTA,
coOupaTh yCTaHOBKY W3 MPEIJIOKEHHOTO O0OpYHOBaHUS, MPOBOJUTH OMBIT U

q)OpMy.]'II/IpOBaTB BBIBObI

OCYH_IGCTBJ'I}ITB IpsAMBIC U KOCBCHHBLIC H3MCPCHUS (I)I/I3I/I"IeCKI/IX BCJIIMYHWH; IIpU
9TOM BLI6I/IpaTI> ONTUMAIIBHBIN CITOCOO HU3MCPCHUS U HUCIIOJIB30BATHL U3BCCTHBIC

METO/IbI OLICHKH MOIPEITHOCTEN N3MEPEHNI

HccnenoBath  3aBUCMMOCTH ~ MeXAY  (U3MUECKMMU  BEIUYMHAMU  C
MCIOJIb30BaHUEM MPSAMBIX U3MEPEHHI; MPU 3TOM KOHCTPYHPOBaTh YCTaHOBKY,
(buKCUpoBaTh pe3yiabTaThl MOJYYECHHON 3aBUCHUMOCTH (DPU3NYECKHX BEJIMYMH B

BUIC Ta6J'II/II_I )51 I’pa(l)I/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM HCCIICAOBAHUA

Cobmoiate TpaBmiia 0€30MacHOrO TpyJda MpPU MPOBEICHUH HCCIEIOBAHUN B
pamMKax ydeOHOro SKCIePHUMEHTa, Y4eOHO-HCCIEIOBATEeIbCKON U MPOEKTHOM
JIESATETLHOCTH C UCIIOIh30BAaHUEM M3MEPUTEIBHBIX YCTPOUCTB U J1a00PaTOPHOTO

000pyI0OBaHUS

10.13

Pemate pacu€THbie 3aa4u ¢ IBHO 3aaHHONW (DM3UYECKON MOJEIBIO, UCIIONIB3YsI




10.14

10.15

10.16

10.17

10.18

11 KIIACC

Kon
NMpoBepsieMoro
pe3yJjbTara

111

¢u3nueckue 3aKOHbl M TNPUHIMIIBI, HAa OCHOBE aHAlIM3a YCIOBHS 3alauyd
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIICIATh (PU3MUECKUE BEIMYUHBI U (POPMYIIHI,
HEo0XouMBbIe AJIs €€ pelleHus], IPOBOANUTh Pacy€Thl U OLIEHUBATh PEAIbHOCTh

MMOJIYYCHHOI'O 3HAYCHUA (bH3PI‘ICCKOI>1 BCIIMYHHBI

Penrate xadecTBEeHHBIE 3aaa4yui: BBICTPAHMBATH JIOTHYCCKHU HCIIPOTHUBOPCUUBYIO
LEIIOYKY paCC}’)K,Z[eHI/Iﬁ C OHOpOﬁ Ha HM3Y4YCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTH H

dbusznuecKue SBICHU

Mcnonb30BaTh NpU pelIeHUH YYeOHBIX 33/1a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTMH JJIA IIOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETALUU U NIPEACTABICHUS
y4eOHOH M Hay4yHO-NOMYJISIpHOW HMH(POpPMALMHU, MOJYYEHHOM W3 Pa3IMYHBIX

HCTOYHHUKOB;, KPUTHUYCCKHU dHAIIU3UPOBATH IMOJIYyI4aCMYHO I/IH(1)OpMaI_II/IIO

[TpuBOIUTE MpUMEPHI BKJIa/a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE MPOIIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHE

TEXHUKH U TEXHOJIOTUH

Hcnoap3oBaTh TCOPCTUUCCKHUEC 3HAHUA I10 (1)I/I3I/IKG B HOBCGHHGBHOﬁ KU3HU 1A
oOecrieyeHns 0€30MACHOCTH TpPHU OOpalleHHH C MPUOOpaMU U TEXHUYECKUMHU
yCTPOWCTBAaMHM, JUIS  COXPAHEHHUS  3/0pOBbS M  COONIOJCHUS  HOPM

OKOJOIH4Y€CKOIro I10BCJICHUA B oxpymaromeﬁ cpeac

Paborate B rpynmne ¢ BbIIIOJIHCHUEM PAa3JIMYHbIX COHHUAJIBHBIX poneﬁ,
IJIaHUPOBATb pa60Ty rpyaiibl, paliuOHAJIBHO PacClpeaCIiaThb 00513aHHOCTH H
IJIaHUpOBaTh JCATCIBHOCTL B HCCTAHAAPTHBIX CUTyallUudX, aJACKBATHO
OLICHUBATH BKJIazg Kaxxaoro nus3 Y4aCTHUKOB rpyYHIIbL B pemcHue

paccMaTpuBaeMol MpoOIIeMBI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

JIeMOHCTpUpOBaTh Ha TpUMepax pojb U MecTo (U3MKU B (HOpMUPOBAHUH
COBPEMEHHOM Hay4yHON KAPTHUHBI MUpPa, B Pa3BUTHUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTHH, B TPAKTUYECKOW AEATETbHOCTH JIHOJIEH, [IEJJOCTHOCTh U €JUHCTBO

¢bu3nveckoil KapTUHBI MUpa

11.2

11.3

YYuTHIBaThH T'paHULlbl TMPUMCHCHUA HU3YYCHHBIX (I)I/ISI/I‘-ICCKI/IX MoOJeTIeH:
TOYCYHBIM SHCKTpI/I‘-IeCKI/Iﬁ 3apsan, AACpHad MOACIIb ATOMA, HYKJIOHHAass MOJICJIb

aTOMHOTO si/ipa MpY pelieHuu GU3NIECKUX 3a/1a4

Pacnio3naBath (pusnueckue siBiaeHus (Mporecchl) U OOBICHATh MX Ha OCHOBE




11.4

115

3aKOHOB  DJJIEKTPOJMHAMUKMA M  KBAaHTOBOM  (PU3WKU:  DIIEKTpUYECKast
MIPOBOJIMMOCTb, TEIIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JICHCTBUS TOKa,
B3aMMOJICHCTBHE MAarHUTOB, JJICKTPOMArHWTHas WHAYKIHS, JICHCTBUE
MAarHUTHOTO TIOJII Ha TPOBOJHMK C TOKOM W JIBUKYIIUHCS 3apsi,
3JIEKTPOMArHUTHBIE KOJEOaHWS M BOJHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHHE
CBETa, OTPaXXEHHEe, TMpeNoMIIieHHe, UHTeppepeHnus, audpakuus u
MOJISIpU3alusl  CBETa, JUCHepcHst cBera, (oTodnekTpuueckuii  3ddekr
(boTtoapdekr), cBeTOBOE HaBICHHE, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa

aToMa Boaopoaa, €CTCCTBCHHAA U UCKYCCTBCHHAA PAANOAKTUBHOCTD

OnuchiBaTh M3y4EHHBIE CBOMCTBA BeIIECTBA (DJIEKTPUYECKHUE, MArHUTHBIE,
ONTUYECKUE, AJIEKTPUYECKYIO  IPOBOAMMOCTh  Pa3jIMYHbIX CcpeA) W
AJIEKTPOMArHUTHBIE SIBICHUS (IIPOIIECCHI), UCIIONB3Ys (PU3HMUECKUE BETUUNHBL:
NEKTPUYECKUN  3apsAl, CHJa  TOKAa, JJIEKTPUYECKOE  HaIPsLKEHHE,
JIEKTPUUYECKOE CONPOTUBIICHHE, pa3HOCTh noreHuuanos, JJC, pabora Toka,
MHAYKIMST MarHUTHOTO MOJs, cuia Amiepa, cuia JlopeHua, HHAYKTUBHOCTh
KATYILKH, 3HEPTHsl 3JEKTPUUECKOIO0 U MArHUTHOIO IOJIEH, MEPUOJ U 4acTOTa
KosebaHUi B KoJeOaTeIbHOM KOHTYpE, 3apsii U Ccuila TOKa B IIpolecce
rapMOHUYECKUX DJIEKTPOMArHUTHBIX KojeOaHWi, (HOKYCHOE pacCTOSIHHE H
ONTUYECKAsl CUJIA JIMH3BI;, IIPU ONKCAHUU MPABUIBHO TPAKTOBATh (PU3NUYECKUI
CMBIC]T HCHOJb3YEMbIX BEIMYUH, MX OOO3HAueHHs M €IWHUIIBI; YKa3bIBaTh
(GopMysbl, CBS3BIBAIOIIME JIAHHYIO (HU3MUECKYI0 BEIWYMHY C JIPYTMMHU

BEIN4YnHaMn

OnuceiBaTh M3yYEHHBIE KBAaHTOBBIE SIBJICHHA M IPOLECCH, HCIOIb3YS
¢u3NYecKue BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acTOTa CBETA, SHEPrus U UMIYIbC (HOTOHA, MEPUOJ MOIypaclana, YHEPrus
CBSI3M aTOMHBIX $J€p; NMPU OMMCAHUU TMPABUIBHO TPAKTOBATh (PU3MUECKHM
CMBICJT UCHOJIB3YEMBbIX BEIMYMH, UX OOO3HAYEHUS U €IMHUIIBI; yKa3blBaTb
(GbopMysbl, CBSA3BIBAIOLIUE JAHHYIO (U3WYECKYI0 BEJIMYMHY C JIPYTUMH

BCJIMYHMHAMU, BBIYUCJIIATH 3HAYCHUC (1)PI31/I‘I€CKOI>1 BCIINYUHBI

11.6

AHanu3upoBaTh (PU3NYECKHE MPOIECCHl U SBIICHUS, UCIONB3YysS (QU3NYECKUE
3aKOHBl M MNpUHLUOBL 3akoH OMa, 3aKOHBI IOCJIEIOBAaTEIBHOTO U
[apaJUIEJIbHOTO COEIUHEHUs IIPOBOJHUKOB, 3akOH JIxkoyisa — JleHna, 3akoH
JJEKTPOMArHUTHOM WHIYKUWHU, 3aKOH HPSIMOJMHEWHOIO pacupoCTpaHEHUs
CBETA, 3aKOHBl OTPAXCHHUS CBETA, 3aKOHBI IPEJOMIICHUS CBETA, YpPABHEHUE
OiHmTeitHa 1t dorodddekra, 3aKOH COXpaHEHUS OSHEPruHu, 3aKOH
COXpAaHECHUS HUMIIYJIbCA, 3aKOH COXPAHEHHUs JJIEKTPUYECKOIO 3apsia, 3aKOH
COXpaHEHUs MacCOBOI0 4YHCla, MOCTynaTel bopa, 3aKOH paguOAKTUBHOIO

pacmana; TpU OTOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro




MaTeMaTHYeCKOE BBIPaKEHUE U YCIOBUS (TpaHUIIbI, 00JIaCTH) IPUMEHUMOCTH

11.7

11.8

OmnpenensaTs HanpaBiIeHUE BEKTOpPA MHAYKIUU MArHUTHOTO I0JI IMPOBOJHHUKA
C TOKOM, cuJibl AMIiepa u cuiibl JlopeHna
CtpouTh M ONMCBHIBATH M300paKCHUE, CO3aBAEMOE IUIOCKHM 3€pKajioM,

TOHKOM JTUH30U

11.9

11.10

BBITIONHATE  AKCMEPUMEHTHI 110 UCCICOBAHUIO (PU3NYCCKUX SBIICHUH U
MIPOLIECCOB C WCIIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUU; MPU 3TOM
dbopmynupoBath mpobieMy (3amady) M THIOTE3Y YYEOHOrO SKCIIEPUMEHTA,
coOHMpaTh yCTAaHOBKY M3 TPEJIOKEHHOTO 00OpPYIOBaHHS, MPOBOJUTH ONBIT U
(hopMyIIMpPOBaTh BHIBOJIBI

OcCyIIeCTBIIATh MPSIMBIC ¥ KOCBEHHBIC U3MEPEHUS] (PU3UYCCKUX BEIUYUH; TIPU
3TOM BBIOMPATH ONTUMAIBHBIN CIIOCOO M3MEPEHHS M UCTIOIh30BaTh U3BECTHEIC

METOBI OLIEHKH ITOIPEIIHOCTEN U3MEPEHNI

11.11

11.12

HccnegoBaTh 3aBUCHMOCTH (1)I/I3I/I'~I€CKI/IX BCJIIMYUH C MCIIOJIB30BAHUEM IIPAMBIX
HSMepeHHﬁ; IIpU 3TOM KOHCTPYHUPOBAThL YCTAHOBKY, (bPIKCI/IpOBaTL PE3yIbTaThl
nonyquHoﬁ 3aBUCHMMOCTH (I)I/ISI/I‘IGCKI/IX BCJINYHH B BHUJC Ta6J'II/II_[ n Fpa(1)I/IKOB,

ACJIaTh BBIBOJLI 110 PE3YyJibTaTaM UCCICAOBAHNA

Cobnronats npaBuia 0€30MacHOr0 TpyAa MpU MPOBEACHUU UCCIIEI0BaHUHN B
paMKax y4eOHOI0 HKCIIEpUMEHTa, Y4€OHO-HCCIIE10BATEIbCKOM U MPOEKTHOMN
NESATEIbHOCTH €  HUCIOJb30BAHMEM  HU3MEPUTENbHBIX  YCTPOHCTB U

1abopaTopHOro 060py0BaHUS

11.13

Pemarp pacuérHpie 3amaun ¢ SBHO 3a/laHHON (HU3MYECKOW MOJIENbIO,
UCToNb3ysl (pu3MUeckre 3aKOHBI M MPUHIIMIBI, HA OCHOBE aHAIM3a YCIOBHS
3a/1aun BeIOUpaATh (U3HUECKYIO0 MOJIENb, BBIACIATh (PU3MUECKUE BEITMYUHBI U
dhopmynel, HEOOXOIUMBIE I €€ PEIIeHUs, TPOBOJUTH PACUEThl U OIICHUBATH

PCAIBHOCTD MOJIYUCHHOTO 3HAUYCHUSA (bH3quCKOfI BCIIMYHHBI

11.14

11.15

11.16

Pemrate xadecTBEHHEIC 3ala4M: BBICTpanBaTh JIOTMYCCKH HCIIPOTUBOPCUUBYIO
LCTIOYKY paccyxc,ueHI/Iﬁ C Ol'[OpOfI Ha U3YYCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTHU U

q)HSH‘{CCKI/IC SABJICHUA

Vcnonb30BaTh NpH pelIeHnd YIeOHBIX 33a]1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTMM  JUIl  TIOMCKAa, CTPYKTYPUPOBAaHWS, HHTEpPIpETaluud U
Mpe/iCTaBiIeHUs] y4eOHONM M Hay4yHO-TIOMYJSpHOW HMH(OpMAalMH, MOTYy4eHHON
U3 pa3IMYHBIX HMCTOYHUKOB, KPUTUYECKHM aHAIM3UPOBATH II0Jy4aeMYO
uHpOpMaIHIO

OOBSICHATH TMPUHLUIBI JEHCTBUS MAalIMH, MOPUOOPOB M  TEXHUUYECKUX
YCTPOMCTB; pasiauuaTh YCJIOBUS HMX O€30MacHOr0 HCIOJb30BAHUS B

MOBCEIHEBHOMN KU3HU




11.17

[TpuBOAUTH MpUMEPHI BKJIA/la POCCUHCKUX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE

TEXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonb30BaTh TeOpeTHYECKUE 3HAHUS 1O (DU3HMKE B MIOBCEIHEBHOW JKU3HH JIJIS
obecrieueHrss 0€30MaCHOCTH MPU OOpAIIEHUH C MPUOOpPAMU M TEXHUYECKUMU
YCTPOWCTBAMH, JUII  COXPaHEHHs] 3JI0pOBbS M COOJIOACHUS  HOPM

9KOJIOTMYECKOT0 MOBEICHUS B OKPYXKAIOLICH cpelie

PaGotath B rpymme ¢ BBIIOJIHEHHEM pPA3IHYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh Pa0bOTy TPYHIBI, PALUMOHAIBHO PpaCIpenensaTh OO0S3aHHOCTU U
IJIAHUPOBATh  JIEATEIILHOCTh B HECTAHIAPTHBIX CUTYyalMsAX, aJAEKBaTHO
OLICHMBAaTh  BKJIAJ KaXIOr0 W3 YYaCTHUKOB TIPYIIBI B  PEILICHUE

paccMmaTrpuBaeMoil mpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3neia

Koxa npoBepsiemoro
3J1eMeHTa

IIpoBepsieMble 3JIeMEHTHI COAePKAHUSA

2.1

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

1.2

@duzuka — Hayka o mnpupoje. Haydnble meTozbl
MIO3HAHUS OKPY>KaIOILEro Mupa. Pounb
DKCIIEPUMEHTa W TEOPHUH B IMPOLIECCE IMO3HAHUSA

IPUPOJIBL. DKCIIEPUMEHT B (PH3UKE

MopenupoBanue ¢usznyeckux  SABJIEHUN U
nporeccoB. Hayunbsle runore3sl. ®usnyeckue
3aKOHBI M Teopuu. ['paHHIBl TPUMEHHMOCTH
¢u3nyeckux 3aKoHOB. IIpuHIMII COOTBETCTBUS.
Pore um wmecro ¢usukun B (HOpMUPOBAHHU
COBPEMEHHOM  HAayyHOW  KapTHUHBI  MHpa, B

MIPAKTUYECKON AESITeTbHOCTH JII0IeH
MEXAHHWKA
##HPari#KMHEMATHUKA

211

MexaHu4eckoe JABHIKCHUC. OTHOCHUTEIBLHOCTh
MEXaHHUYCCKOT'O JBHKCHHA. Cucrema OTCYETA.

Tpaexropus

2172

2.13

Ilepemeniennue, CKOPOCTh (cpemnsis  CKOpOCTS,
MIHOBEHHAsl CKOpPOCTb) M YCKOPEHHE MaTepHabHOMN
TOYKM, MX IPOCKLUUU HA OCH CHUCTEMbI KOOpPJUHAT.

CroxeHune nepeMeIeHN U CI0)KEHUE CKOPOCTEl

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpPSIMOJMHEIHOE
nBKeHue.  I'paduku  3aBUCUMOCTM  KOOpJHMHAT,
CKOPOCTH, YCKOpEHHus, IyTH U  MepeMeleHUs

MaTepHaHLHOﬁ TOYKHU OT BPECMCHU

214

CBoOonHOe majieHne. Y cKopeHrne cBOOOHOTO MaieHus

2.15

KpuBonuHueliHoe aBuxkeHue. PaBHOMEpHOE IBM)XKEHHE

MaTepUaJIbHOM TOYKM II0 OKPYKHOCTH. YTIJOBas




2.2

2.1.6

CKOpOCTb, JIMHENHasA cKopocTh. llepmoxg um wactora.
L{eHTpOCTpEMUTEIIEHOE YCKOPEHUE
TexHudyeckne yCTpPOWCTBA: CHHUJIOMETP, JABUXKCHHUE

CHapsAa0B, HEIIHBIC U PpEMEHHBIC IIEPCaAAYN

2.1.7

221

2.2.2

2.2.3

224

[IpakTnueckue pabotel. 3mepeHne MrHOBEHHOM
ckopoctu. MccrnenoBaHue — COOTHOLIEHUS — MEXAY
MyTSIMHU, NPONACHHBIMU TEJIOM 3a IOCJIEI0BATEIbHbIE
paBHBIE IPOMEXYTKH BPEMEHM NPU PABHOYCKOPEHHOM
JBWKEHUM C HayaJlbHOM CKOPOCTBIO, PAaBHOM HYIIIO.
WN3yuenue nBHKEHHs IIApUKa B BA3SKOW JKHUIKOCTH.
N3yuenue JBUYKECHUS Tena, OpOILIEHHOTO

TOPU30HTAJILHO
#i#HPartH## IMMHAMUKA

[Ipuniun otHocutenbHocTH ["anmuiies. I[lepBblid 3aKOH
Herorona. IHepuuanpHble CUCTEMBI OTCUETA

Macca Tena. Cuna. [IpuHuun cyneprno3uiuu cul
Bropoii 3akoH HprooToHa a1 MaTepuaJbHOM TOYKH B
uHepuuanbHoi cucreme orcuéra (MCO). Tperuii 3akoH
HproToHa 111 MaTepUAIBHBIX TOYEK

3akoH BcemupHoOro TsaroreHus. Cuna Tsokectu. Ilepsas

KOCMHUYCCKasA CKOPOCTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuila TpeHUs CKOJIbKEHUS
u cuia TpeHus nokos. Koapounument tpenusa. Cuia
COINPOTUBIICHUS NPU JBWKEHUU Teja B KMIKOCTH WIIU

rase

2.2.7

2.2.8

[ToctynarensHoe u BpallaTeIbHOe JIBIDKEHUE
a0COJIIOTHO TBEPJOTO Tela
MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHus. [liredo

cuibl. YcnoBus paBHOBecus TBEpaoro tena B MCO

2.2.9

2.2.10

TexHuueckue YCTpOICTBAa: MOAIIMIIHUKH, JIBHKEHUE
HCKYCCTBEHHBIX CITyTHHUKOB
[IpakTnueckue pabotel. M3yuenue nBuxeHus Opycka

IO HAKJIOHHOM IIOCKOCTH IIOJ JEUCTBUEM HECKOJILKUX




cun. HccnenoBaHue 3aBUCUMOCTH CHII  yIIPYTOCTH,
BO3HHUKAIOIIUX B  jAehOpMUpYEeMOil  NpyKUHE W
pe3nHOBOM oOpaslie, OT BEIMYMHBI UX AeQopMalluu.
UccnenoBanue ycimoBuil paBHOBECUs TBEPIOIO Tea,

HMCEIOUIET0 OCh BpalllCHUA

2.3

##Par###3AKOHBI COXPAHEHI A B MEXAHUKE

231

I/IMHy.]'II)C MaTepHaHBHOﬁ TOYKH, CHUCTEMBI
MaTCpHaJIbHBIX TOYCK. HMHYJH:C CHUJIBI 1 U3BMCHCHHUC

HUMITYJIbCa TCJIa

2.3.2

2.3.3
234

3akoH coxpaHeHus umnynbsca B MCO. PeaktuBHoe

JIBMKCHHE
PabGora cubl

MoOIIHOCTD CHJIBI

2.3.5

2.3.6

Kunernueckas OHCPIusa MaTepHaﬂLHOﬁ TOYKH.

Teopema 0 KHHETUYECKOW SHEPTUH

ITorenumanpHas sHeprus. IloTeHumanbHas dHeprus
yIpyro nepopMUpoBaHHON IIPYKHUHBI.
[ToreHunanbHas 3HEprust Teaa BOJIN3HU MOBEPXHOCTH

3emnn

2.3.7

2.3.8

2.3.9

2.3.10

HOTCHI_II/IaJ'IBHLIe N HCTIOTCHIHAJIBHBIC CHIJIBI. CBs3b
pa60TI>I HCMMOTCHIHAJIBHBIX CHJI C HW3MCHCHHCM
MEXaHUYECKOI OHEpIrunu CHUCTCMBI TCII. 3akoH

COXpaHCHUA MeXaHMYeCKOH OHEPIUun

VYpyrue n Heynpyrue CTOJIKHOBEHUS

TexHuueckue  ycTpoicTBa:  JOBMIKEHHME  PAaKeT,
BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTuueckue paboThl. M3yueHue cBsA3M CKOpOCTel
TeN NpU HeynpyroM ynape. MccnemnoBaHue cBs3H
paboThl CHUJBI C UW3MEHEHHEM MEXaHWYECKOU

OHCPTHUU TCJIa

MOJIEKYJIAAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

#iHPar###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.11

OCHOBHBIC  ITOJIOKCHHUS MOJ'ICKyJ'IHpHO-KHHGTPI‘-ICCKOfI

teopur.  bpoyHoBckoe — mBmwxkeHue.  Juddysus.




3.1.2

3.13

XapakTep [JBWXEHUS W B3aUMOACHCTBHUSI YaCTHI]
BEILIECTBA
Mopenu cTpoeHMs Ta30B, )KUAKOCTEW U TBEPIBIX TEI U
OOBsICHEHHE CBOMCTB BEIIeCTBA Ha OCHOBE ATHX
MoJenen
Macca monekyn. KommuectBo BemectBa. IlocTosiHHast

ABoranpo

3.14

3.15

TemoBoe paBHOBecue. Temmeparypa u €€ U3MEpEHHUE.
IIxana remneparyp Llenbcus
Mogenes wupeansHoro raza. OCHOBHOE YypaBHEHHE

MOJ'IGKy.]'ISIpHO-KPIHGTH‘IGCKOﬁ TCOPUHU UACAIIBHOIO I'a3a

3.1.6

3.1.7

AOcomoTHass  TeMmrepaTypa Kak Mepa  cpeaHei
KUHETHYECKOW 3HEPTUU TEIUIOBOTO JIBHYKCHHS YaCTHII

ra3a. [lIkana remneparyp KenbBuHa

VpaBuenne Knaneiipona — MenneneeBa. 3akoH

JlaneTOHA

3.18

I'a30BBIC 3aKOHEIL. I/I30np0ueccm B nJcaJlbHOM Tas€ C
IOCTOSAHHBIM  KOJIMYCCTBOM BCIICCTBA: HU30TCpMa,

u30xo0pa, n3zobapa

3.1.9

TexHUYECKHE YCTPONCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTueckue paboThl. M3MepeHne Macchl BO3AyXa B
KiaccHOM komHare. McciiemoBanne  3aBUCHMMOCTH

MCKAY NnapaMeTpaMu COCTOAHUA PA3PECIKCHHOI'O Ia3a

3.2

3.21

3.2.2

OCHOBbI TEPMOJAMHAMUKHU

TepmonnHamuueckass cucrema. BHyTpeHHss sHeprus
TEPMOJIMHAMHYECKOW  CHUCTEMBl M  CHOCOOBI €€

HU3MCHCHUA

KonuuecTBo Temnotsl U pabora. BHyTpeHHss sHeprus

OJHOATOMHOI'O HACAJIbHOI'O ra3a

3.2.3

3.24

Bunasr TEIUIONEepEIaYun: TEIUIONPOBOJHOCTb,
KOHBCKITHS, W3JTyYEHHE. Tem10éMKOCTh Tea.
VY nenbHas TEIUIOEMKOCTD BeEIleCTBA. Pacuér

KOJIMYCCTBA TCINIOTHI IIPH TCILIONEPCaAIC

ITepBbIii 3ak0H TepMoarHAMUKU. [[pruMeHeHre nepBoro




3.3

3aKoHa TEPMOJIMHAMUKHI K H30MpolIeccam.
['padmyeckas uHTEpHIpETaIivs PabOTHI Ta3a
TeruoBble MamuHbl. [IpyUHUIMIBI IEUCTBHUS TEIIOBBIX

mammH. [IpeoOGpa3oBaHusi dSHEPTUM B  TEIJIOBBIX

325 mamuHax. Koadduuument none3noro aencTBus (nauee
— KIIT) TeroBoit mamuasl. [{ukin Kapuo u ero KIT/]
Bropoit 3akon TtepmoamHamuku. HeoOpatumocTs

3.2.6 MPOILECCOB B  mpupoje. TemoBsle JIBUTATEIH.
Dkonoruyeckue npoOaeMbl TEII0O3HEPTETUKH

. TexHuueckue yCTpOWCTBA: JABUTATEIb BHYTPEHHETO

o cropaHusi, OITOBOI XOJOMIIbHUK, KOHIHIIMOHED
328 [lpaktuyeckne  pabotel.  M3mepenwe  ynenpHOU

TEIUIOEMKOCTH

###Par###AT'PEI’ATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE [TIEPEXO/1bI

331

3.3.2

[TapooOpazoBanre u KoHJeHcauus. HMcnapenue u
KUIIEHHE. YJenbHas TemoTa MapooOpa3oBaHUsl.

3aBHCUMOCTD TEMIICPATYPbI KUIICHUA OT JaBJICHHA

AOconroTHasE ¥ OTHOCHUTENbHAS BJIAKHOCTH BO3/yXa.

Hacsliensslii nap

3.33

Teépaoe teno. Kpucrannuueckue u amopgHbie Tena.
AHunzorponusi  cBOMcTB  kpuctamioB.  JKuukue

KpuCTalJlbl. COBpeMeHHLIe MaTCpHraJIbl

3.3.4

3.35

IInaBnenue u KpucTaJlsin3anus. YaenpHas TemioTa

iassenus. Cyomumanus

ypaBHeHI/Ie TEIIOBOro OajlaHca

3.3.6

3.3.7

TexHUuecKue yCTpONCTBA: TUTPOMETP U ICUXPOMETD,
KaJIOpUMETP, TEXHOJOTUHU TMOJy4YEHUS COBPEMEHHBIX
MaTepuajoB, B TOM 4YHCIE€ HaHOMAaTepUaJOB, H

HaHOTEXHOJIOTUN
[IpakTnueckue paboTel. M3mepeHue BIaKHOCTH

BO3/yXa

OJIEKTPOAMMHAMUKA

4.1

###Par## O JIEKTPOCTATUKA

411

OnekTpu3anus Tell. DJeKTpuueckuid 3apsa. [[Ba Buaa




AIIEKTPUYECKHX 3aps/10B

4.1.2 [TpoBOTHUKH, TUAIIEKTPUKH U TIOTYIIPOBOAHUKH
4.1.3 3aK0H COXpaHEHUs ICKTPUIECKOTO 3apsiia
41.4 B3aumopeiictBue 3apsaoB. 3akon Kymona
DJIEKTPUYECKOE noJe. Hanpspoxk€HHOCTD
4.1.5 anekTpudeckoro nons. IlpuHuun —cynepno3uiuu.
Jluauy HanpsHKEHHOCTH IEKTPUUYECKOTO MO
416 Pabora cun snexrpocraTudeckoro mois. [lorenmuman.
o Pa3znocTh noreHnuanon
[IpoBogHMKKM ¥  AMAICKTPUKA B  MOCTOSHHOM
4.1.7 ANEKTPUIECKOM ToJIE. Jwusnexrpudeckas
MPOHUIIAEMOCTh
OnektpoémkocTh. KonneHcarop. DneKTpOEMKOCTh
4.1.8 IJIOCKOTO  KOHJEHCATOpa. ODHEPrusi 3aps>KEHHOTO
KOHJIEHCaTopa
TexHuueckue yCTpoOiiCcTBa: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, AJIEKTPOCTAaTUYECKAs 3alluTa,
o 3a3eMIIEHHE 3JIEKTPONIpUOOPOB, KOHJEHCATOoP,
KCEPOKC, CTPYWHBIN ITPUHTED
4110 [IpakTueckue padoThl. M3MepeHne 31ekTpoEéMKOCTH

KOHACHCATOpa

4.2

HHHPar###IIOCTOSIHHBIN DJIEKTPUYECKHM TOK. TOKU B PA3JIMYHBIX

CPEAAX
Ycnosus CYIIECTBOBaHMS HOCTOSIHHOTO
421 anekTpuyeckoro Toka. Mcrounuku toka. Cuiia Toka.
ITocTostHHBIN TOK
4.2.2 Hanpspxenne. 3akon Oma 18 ygacTka Lenu
423 DnexTpuueckoe COIIPOTHUBIICHHUE. VY ensHoE
o COIIPOTHUBJICHUE BEIECTBA
424 [TocnemoBarenbHOE,  MapajuleIbHOE, CMENIAHHOE
o COEZIMHEHUE NMPOBOHUKOB
PabGorta »snextpuyeckoro Ttoka. 3akoH JKoyms —
4.2.5
Jlenna
4.2.6 MOIHOCTD 3AEKTPUUECKOTO TOKA




4.2.7

4.2.8

4.2.9

anekTponBkymas cwia (mamee — DJIC) wm
BHYTPEHHEE CONPOTUBIICHUE MCTOYHHKA TOKA. 3aKOH
OmMa a1 TOTHOM (3aMKHYTOMW) AJIEKTPUYECKOM IICTIH.

Kopotkoe 3ambikanue

ONEeKTpOHHAas IPOBOJUMOCTb TBEPABIX METAJIIOB.
3aBUCUMOCTh ~ CONPOTHUBIIEHUS ~ METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

OnexTpuueckui Tok B Bakyyme. (CBoiicTBa

SJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonnuku. CoOCTBeHHass U IpUMECHas
IIPOBOAMMOCTh IOJIYNpOoBOAHUKOB. CBoiicTBa p-Nn

nepexoa. [lomynpoBogHNKOBBIE TPHUOOPHI

4211

BHeKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAX.

BHeKTpOJ'II/ITI/I‘leCKaSI Jucconuanms. :‘)HGKTpOHI/B

4.2.12

DnekTpuyeckuii Tok B ra3zax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA ~ pa3psld. PasnuuHble  TUIBI

CaAMOCTOATCIILHOI'O pa3psaa. Monnus. I1nazma

4.2.13

4.2.14

11 KIIACC

Kon

paszena Koanposepsiemoro

IJIEMEHTA
4

TexHuuecKkne yCTpOMCTBAa: aMIIEpMETP, BOJIBTMETP,
peocTaT, UCTOUYHUKH TOKa, 3JIEKTPOHArpeBaTelbHbIE
npuoopBl, AIIEKTPOOCBETUTENIBHBIE npudopBl,
TEPMOMETP  CONPOTHUBIIEHUS, BAKyyMHBIM JHO,
TEPMUCTOPBI " (doTope3nucTopsl,

HOJ'IyrIpOBOI[HI/IKOBI)II\/JI Auoa, raJlbBaHHUKa

[IpakTnueckue paboTbl. M3ydyeHue CMelmaHHOTO
COCIMHEHUS PE3UCTOPOB.
N3mepenne DJ1C ncTouHnKa TOKA U €r0 BHYTPEHHETO

COIIPOTUBJICHUA. Ha6J'IIOI[eHI/Ie 9JICKTPOJIN3a

IIpoBepsiemble 371eMeHThI COAEPKAHUS

SJIEKTPOAMMHAMUKA

4.3 #HPart##MATHUTHOE I1OJIE. DJIEKTPOMATHUTHA S MHAYKIWA




TTocTosHHEIE MAarduThl. B3anmonelictBue

43.1
MOCTOSTHHBIX MarHUTOB
MaruauTtHOoe mosie. BekTop MarHUTHOM WHIYKLIMH.
[Ipunmun  cynepnio3uuuu. JIMHUM ~ MarHUTHOM
4.3.2 nHAyKIuu. KapTuHa nuMHWNA MarHUTHOM WHIYKLIHHU
T10JIS1 TOCTOSIHHBIX MarHUTOB
MarautHoe Tojie TPOBOJHMKA C ToKoM. KapTtuna
JUHUW TIOJIST JUTMHHOTO TMPSIMOTO TPOBOJHHMKA U
4.3.3 3aMKHYTOTO KOJBIEBOTO MPOBOJHHUKA, KATYIIKH C
TOKOM. OrnbIT Opcrena. Bzaumoneiicteue
MIPOBOJHUKOB C TOKOM
434 Cuiia AMniepa, €€ MOJyJIb U HAallpaBJIEHUE
Cuna Jlopenma, e€ MOIydb W HalpaBlICHHUE.
4.3.5 JIBrokeHue 3apspKEHHOW 4YacTUIbl B OJJHOPOJHOM
MarauTHOM nojie. Pabora cubl Jlopenna
4.3.6 SIBneHue AIEeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
OJ1C WHTYKITUH. 3akoH 3JIEKTPOMArHUTHOU
438 unaykuun Papanes
Buxpepoe snextpuueckoe mnoise. IJC uHAYKIMU B
4.3.9 MPOBOJHUKE,  JABUXKYIIEMCS  IOCTYyNaTeJIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBusno Jlenna
NunyktuBHOCTh. SIBnenne camouHaykiuu. J[C
4.3.11
CaMOMHAYKIUU
4.3.12 OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM
4.3.13 OJNEeKTPOMAarHUTHOE I10JI€
TexHudeckue yCTpPOMCTBA: TIOCTOSHHBIE MAarHUTHI,
4.3.14 ANIEKTPOMArHuThl,  AJIEKTPOJBHUIraTelb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTuueckue padboTel. U3ydeHre MarHUTHOTO TMOJIS
4315 KaTyllku ¢ TokoMm. MHccremoBanue — €MCTBUS

IIOCTOAHHOT O Marouta Ha paMKy ¢C TOKOM.

Hccnenosanue SIBJIEHUS 3JIEKTPOMArHUTHOMN




HMHAYKIOUHU

KOJIEBAHM 1 BOJIHBI

5.1

#HHPart#H#MEX AHNYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

KonebarensHass cucrema. CBOOOmHBIE KOJIEOAHUS.
lapmonnueckue konebanus. Ilepuon, wyacrtora,

aMIIuTya 1 (aza KoseOaHui

5.1.2

[IpyxuHHbBI MasiTHUK. MaTeMaTH4eCKUi MasTHUK

5.1.3

5.1.4

VYpaBHeHue rapMOHHYECKHUX KoseOaHui.
Kunematnueckoe ¥ JUHAMHYECKOE  OIMCAHHE

K0JI1€0aTeILbHOTO ABUKECHUS

[IpeBpamieHue  3HEpruM  OpU  TFAPMOHUYECKUX
KOJIeOaHUSAX. CBs3b aAMILTATY/bI KoJe0anuii
HCXOJHOW BEJIIMYUHBI C aMIUTUTyJaMu KojeOaHui eé

CKOPOCTH U YCKOPCHU

5.15

Konebarennpublit KOHTYD. CBo0OOogHBIE
JNICKTPOMArHUTHBIC  KOJICOAaHWST B HUACAITHLHOM
KoJie0aTeIbHOM  KOHType.  AHaJOTHS  MEXIY
MeXaHNYECKUMU 51 AJIEKTPOMArHUTHBIMA

konebanusamu. Popmyna TomcoHa

5.16

5.1.7

5.1.8

5.1.9

3akoH COXpPAaHCHUA SHEPIrUuun B nacaJbHOM

KoJe0aTenbHOM KOHTYpe

BoinyxaeHHble MexaHuueckue koneOanus. Peonanc.
Pesonancnas KpHUBasl. BeinyxxneHnsie
AJIEKTPOMAarHUTHbIE KOJeOaHu .

Ilepemennbiii Tok. CHHYCOMAANBHBIN IEPEMEHHBIN
TOK.

MoIHOCTh TNEPEMEHHOI0 TOKa. AMIUIUTYIHOE H

neﬁCTBonmee 3HAYCHHUC CUJIbI TOKA U HAIIPSAKCHUA

5.1.10

Tpancopmarop.  IlpousBojacTBo, mepegaya U
norpeOieHne JNEKTPUYECKON SHEPIUH.
DKOJIOTHYECKHE pUCKH pu IIPOU3BOJCTBE
JJEKTpUYeCKON 3Hepruu. KynbTypa HMcnoiab30BaHUs

QJICKTPOOHCPIUU B MOBCEIHEBHOM KU3HU

5.1.11

Texuuueckue YCTpOMCTBA: ceiicmorpad,




ANEKTPUYECKUI 3BOHOK, TMHUH dJIEKTponepeaayd

5.1.12

[IpakTuueckue padotsl. VccienoBanue 3aBUCUMOCTH
Nepro/ia MabIX KojeOaHuii rpy3a Ha HUTH OT JJTUHBI
HUTU U Maccel Ipysa. McciaenoBanue mnepeMeHHOro
TOKa B ILENU U3 IOCIEAO0BATEIBHO COCAMHEHHBIX

KOHACHCATOpa, KaTYIIKHW U pE3UCTOPa

5.2

5.3

#HHPartHMEX AHMYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHbBI

5.21

MexaHn4ecKkue BOJIHBI, YCIOBHS PAacIpOCTPAaHCHHUS.
ITepuon. CKOpOCTh pacHpOCTpaHEHUS] U IJIHHA

BOJIHBI. HOHCpC‘IHBIe " IIPOAOJIbHBIC BOJIHBI

5.2.2

5.2.3

524

HH#Par##H# HNHuTepdepennus u Tudpakims

MEXaHHNYCCKHUX BOJIH

3Byk. CkopocTb 3Byka. I'poMkocTh 3Byka. Bricora

tToHa. TemOp 3ByKa

ONEKTPOMarHUTHHIE BOJHBL. Y CJIOBHSI H3JIy4yEHUs
JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BeKTOpoB E, B u v B anekrpomarHuTHOW BOJIHE B

BaKyyme

5.25

CBoiicTBa 3JNEKTPOMATHUTHBIX BOJIH: OTpa)XKEHUE,
MpeTOMJIIEHHUE, MoJsipu3anus, nudpakims,

unTepdepeHiys. CKOpoCTb 3J1EKTPOMAarHUTHBIX BOJIH

5.2.6

5.2.7

[llxama 2JIEKTpOMAarHUTHBIX BOJIH. [IpumeHeHue

OJICKTPOMArHMTHBIX BOJIH B TCXHUKE U 6I)ITy
HpI/IHIII/IHI)I PaaroCBA3N u TCICBUACHUA.
Pa,Z[I/IOJ'IOKaI_[I/IH. 9JICKTp0MaFHPITHOC 3arpsA3HCHUC

OKpY>Karolleu cpebl

528

5.3.1

TexHnueckue yCTpOMCTBA:! MY3bIKaJIbHbIE
UHCTPYMCHTEI, YJIbBTPa3BYKOBas AUarHoCTukKa B
TEXHUKE W MEAMLUHE, pajap, paauonpUEMHIUK,
TEJIEBU30p, aHTeHHa, Tenedon, CBY-neun

#H#HPartH##OII TUKA

[IpsAmonuHetHOE  paclpoCTpaHEHHWE  CBeTa B

oxHOpoaHO# cpene. JIyd cBera

5.3.2

Otpaxkenue cBeTa. 3aKOHBl OTPAXKEHMsI CBETA.




[TocTpoenue n300pakeHHi B IIIOCKOM 3epKaJie

5.3.3

5.3.4

HpeJ'IOMJ'ICHI/Ie CBETa. 3aKOHBI IpEIOMIICHKS  CBCTA.

AOGCOIOTHBIN NOKA3aTeNb IPEJIOMIICHUS

[TomHoe BHyTpeHHee otrpaxenue. I[IpenenbHbIl yron

IIOJIHOI'O BHYTPCHHETO OTpa’KCHUA

5.3.5

5.3.6

5.3.7

Hucnepcust cBeta. COXHBIM cocTaB Oeloro caera.
IIset

CoOuparomue ¥ paccewBaroOIIue JHUH3BL. TOHKas
nuH3a. POKYyCHOE pACCTOSHHME W ONTHYECKas cuja
TOHKOW JuH3bl. [locTpoeHne wu3o0pakeHuil B
coOupamIIuX M pacceuBamImux nuH3ax. Dopmyna

TOHKOM JIMH3EI. Y BEJIMUECHHE, JaBacMOe JTHH30HM

Hpez[enbl MNPpUMCHUMOCTH FeOMeTpI/I‘ICCKOﬁ OIITHUKH

5.3.8

5.3.9

WNurepdepennius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOIIOACHUST MAKCUMYMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB

Hudpakuuss  cBera. JudpaxkinuoHHas  pemeTka.
VYcnoBue HaONMIOIEHUS TIABHBIX MaKCHMYMOB TIpH
MaJIeHun MOHOXPOMaTHYE€CKOTO cBeTa Ha

TU(PPAaKIUOHHYIO PEIIETKY

5.3.10

Honﬂpmamm CBCTa

5.3.11

TexHuueckue ycTpoicTBa: OUYKH, JIyna, poToanmapar,
MPOEKIIMOHHBIA anmapar, MHKPOCKOIN, TEeJIEeCKOI,
BOJIOKOHHAsI ~ONTUKA, JU(PAKLMOHHASA peléTKa,

MOJIIPOU T

5.3.12

[Ipaktuyeckue paboTel. HM3MmepeHue mokazaTens
npenomiieHus. VMccnenoBanre cBOWCTB M300pakeHU

B JIMH3aXx. Ha6J'IIO)IeHI/Ie AUCIICPCHUU CBCTA

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuLbl IPUMEHUMOCTH KJIACCUYECKOM MEXAHMKHU.
[TocTynatet TEOPHUH OTHOCHUTEIIBHOCTH:
MHBApUAHTHOCTb MOJYJISI CKOPOCTH CBETA B BaKyyMe,

MIPUHITATT OTHOCUTEIILHOCTH DWHINITeHHA




OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHUE

02 BPEMEHU U COKPAILIEHUE JITTUHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI
CBs3b Macchl C HEpruel M MMIYIHCOM CBOOOIHOI
04 YacTULIBI. DHEPrHs MOKOsl CBOOOAHON YaCTHUIIBI
7 KBAHTOBAA ®U3MKA
H#Par###JIEMEHTBI KBAHTOBOM OIITHUKU
®otonsl. Dopmyna Ilnanka cBs3u sHepruu HoToHA C
r1d €ro 4acTOTON. DHEeprus U UMITyJbe (hOTOHA
OtkpeiTue u uccnenoBanue (oroddpdexra. OnbITHI
12 A.T. CroneroBa. 3akousl GoTodddexTa
7.1 VYpaBHenne — OiHmreiiHa  aua porodddexra.
r13 «Kpacnas rpanuma» ¢potodaddexra
7.14 Hasnenue ceera. OnbiTel [1.H. JIeOenena
7.15 XHUMHUYeCKOe NEHUCTBHE CBETA
Texauueckue YCTPOMCTBA: (boTOdTIEMEHT,
718 (dboTonaTuuk, conHevyHas 6aTapesi, CBETOIUOT
CTPOEHUE ATOMA
Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOEHUS aToma. [lmanerapnas
MOJENIb aTOMa
IToctymater  bopa. M3inydenne U IomjiounieHue
(OTOHOB TpH Mepexoie aroMa C OJHOT0 YpPOBHS
r22 SHepruu Ha Japyroil. Buael cnektpoB. Chektp
YPOBHEN SHEPrUU aTOMa BOJOpOAA
7.2 BonHoBeie cBoiicTBa uactui. BomHbel ae bpoitis.
7.2.3 KopnyckynsipHo-BonHoBoM  ayanmu3M.  Judpakmus
3JIEKTPOHOB HA KpHUCTAJLIaxX
CnoHranHOe u BBIHYKJICHHOE U3JIy4CHHUE.
724 VCTpoiCTBO U NPHHIMI PabOTHI J1a3epa
TexHu4eckue yCTpOMCTBA: CHEKTPAIBbHBIA AHAIU3
725 (criekTpocKom), 1a3ep, KBAHTOBBIA KOMITBIOTEP
_r [Ipaktuyeckue paboTsl. HaOmronenue nmHeiuaToro

CIeKTpa




7.3

ATOMHOE AJ1PO

7.3.1

7.3.2

MCTOI[BI Ha6J'IIO,I[eHI/Iﬂ " PErucTpatr 3JIEMCHTAPHBIX

YaCTHI]

OtkpsiTHe paguoakTuBHOCTU. OnbITHI Pesepdopaa mo
OTIPEICICHUIO0 COCTaBa PAAMOAKTUBHOTO M3IIyUEHUS.
CgoiictBa anb(da-, 6era-, raMMa-u3nydeHus. BrusHue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

7.3.3

OTKphITHE NPOTOHA U HEWTpoHA. HykiioHHAst Moielb
sapa leizenbepra — UMBanenko. 3apsn sapa.

MaccoBoe uucno sigpa. Mzoronst

7.3.4

7.3.5

Anbda-pacnaa. DIEKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacnan. ['amma-uznyuenue. 3akOH paJlOaKTUBHOTO
pacnana

DHeprusi CBA3M HYKJIOHOB B siJipe. SAepHble CHIIBL.

JledexT maccol sapa

7.3.6

Snepuble peakiuu. JleneHne u CUHTE3 sSAep

7.3.7

SAnepuelii  peakrtop.  TepMoOsSAEepHBI  CHHTES.
[IpoGnemMbl U TEPCNEKTUBBI SACPHOM HHEPrETUKH.

OKOJIOTHYECKHE aCIIEKThI HI[CpHOﬁ OHCEPICTUKU

7.3.8

7.3.9

DOneMeHTapHble 4acTUlbl. OTKpbITUE MO3UTPOHA.
DOyHIaMEHTAIbHBIE B3aUMOJEHCTBUS
TexHudeckue  yCTpOWCTBA:  JTO3UMETpP, Kamepa

Bunnscona, sinepHbliit peakTop, aroMHasi 6om0a

7.3.10

[Ipaktuueckue pabotel. HccrnenoBaHue TpPEeKOB

qacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3gnoro Heba. Cos3Be3ausi, sipKkue 3BE3JBI,
[JIAHETHI, UX BHIMMOE JIBHKEHHE

Conneynas cucrema. IlmaHersl 3eMHOM TpYIIIBL
[InaHeThI-TUTAaHTBI W WX CHOYTHUKH, KapJIUKOBBIC
mianeTbl. Masble Tena CoTHEYHON CHCTEMBI

Comnne, d¢otochepa u armochepa. ComHeuHas

AKTUBHOCTD

8.4

Hcrounuk sHeprun CoJiHIa U 3BE3]T




8.5

8.6

8.7

8.8

3BE3MbI, WX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBC€THUMOCTD, pa;nzlyc, TeMHepaTypa, X B3aHUMOCBIA3b.
JlmarpaMMa «CIIEKTpaJbHBIA KIacC — CBETUMOCTBY.
3BE31bI TJIABHOM IIOCJIEIOBATEILHOCTA. 3aBUCUMOCTh
«Macca — CBETUMOCTB» IJI1  3BE3]  IUIABHOM

TOCIICA0BAaTCIIBHOCTHU

###Par###BuyTpennee crpoeHue 38€31. CoBpeMEHHbIE
IPEJCTABICHUSI O IPOUCXOXKICHUH U  HBOJIIOLMHU

CorHIia v 3B€311. DTaribl KU3HU 3BE30

Mneunsiit Ilyte — nHama [anaktuka. CnupanbHas
CTpyKTypa ['anaktuku, pacnpezeneHue 3B€31, raza u
neiu.  Ilonmoxxenne wu  aBwkenue ConHua B
lNanaktuke. I[lnockas u cdepuueckas MOACUCTEMBI

TanakTuku

Tunel ramakTuk. PaguorajakTMKM ¢ KBas3apbl.

UeEpHble IBIPHI B sApax ralakTHUK

8.9

Bcenennas. Pacminpenue Beenennoil. 3akon Xab60:ma.
Pazberanue ranaktuk. Bo3pact u paguyc Beenennoit,
teopus bonpmoro B3pbiBa. Mogenb  «ropsiueit

Bcenennoi». PenukroBoe usiyyeHue

8.10

MacuraGHast CTpyKTypa Bcenennoi.
MeraranakTuka. Hepeménneie po0sIeMbI

ACTPOHOMUHU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



