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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yabTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke ¢ yudéroM enepalibHON padoueil MmporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa oOyuarommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxona. Ilporpamma no ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
oOyuyeHus, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh pEaM3allUU MEKIIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMHM IpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKU HA YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl, TIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3HMKU: JIUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 0a30BOM YpOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro nmpenamera « Pu3nkay 1mno rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyMAas B
KayecTBe y4eOHOT0 MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir uW actpoHomueid. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIy4YeHHUs! HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS MPHU BHINIOJHEHUU UMHU YU4E€OHBIX UCCIEI0BAHUM.

B ocHOBy kypca (usuku i ypOBHS CpeAHEro ooOimero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX PA3AesoB (PM3UKH, 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 mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3NUECKON Teopuu, posi pyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyy SKCIEPUMEHTAIBHOU AESATENIBHOCTU O0YYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
MpaKkTUYECKUX paboT. BeiaeneHne B yka3zaHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHSIMHU TPOBOJAUTH KOCBEHHBIC WM3MEPEHUsI, HMCCIECI0OBaHUs
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJISIIOIINE TPUMEHSITh U3YUEHHbIE 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 OKpY’KaIOIIEH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3MKK Ha ypOBHE CpeHEro 0011ero oopa3oBaHus JIOJDKEH U3Yy4YaThCs B YCIOBUSAX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (PU3MKe YUCHUYECKUX MPAKTUYECKUX PabOT M JAEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTHueckue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHM LIEJIAMH U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISFOTCS:

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

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOITUM SIBJICHUSIM;

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

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3MYECKUX 3HAHUHA 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

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHne  CUCTEeMbl  3HaHUK 00  oOmux  usHyeckux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUHA B TPUPOAC H IS TPUHITHSL
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpEAETIECHNS IOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 gacoB (2 Jaca B HEACIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NUYECKUX SBICHUM W TporieccoB. HayuHble THUIOTE3BI.
dusznyecKkue 3aKOHbI M TEOPUHU. I paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto du3uku B GOpPMUPOBAHUU COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasloroBble M IM(POBBIE H3MEPUTEIbHBIE TPHUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBuxeHHEe. OTHOCUTEIBHOCTh MEXaHWYECKOT'O JABHXKCHUS.
Cucrema otcu€ra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPE€HHUS, MNyTH U TNEpeMEIICHUS
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOogHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitnoe  aBmkeHue. [IBUkKEHHE MATEpUAIBHOM TOYKM IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocth. [lepuon u wactora obparnieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogenb cucTeMbl O0TCU€Ta, WLTIOCTPAIUS KHHEMATHUUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

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

HaGmronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] yIiOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU 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.
HNuepruanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectd. llepBas kKocMuueckas
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 TBEPOTO 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 B3aUMOJICMCTBYIOIINX TEIL.

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.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO 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 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

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

[loTeHuMaNbHBIE W HENMOTEHUHUaNbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs 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 pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHast u3nKa 1 TEePMOJIMHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl MoJiekys. KonnuecTBo BemecTBa. [locTosinHass ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOIO JBMXKEHHS dactull rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
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 MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpEeHHssI dHEprus TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[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 SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

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

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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. HacellieHHbI map. YaenbHas TerioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTU3aIs. Y IeJbHasl TeroTa miaBieHus. Cyoaumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

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

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pasznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsi Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apan0B. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onektpuyeckoe rmone. Hanpsok€HHOCTh  anekTpudeckoro moind.  [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
HOJISL.

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEI.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 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.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

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

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



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTe/ibHbIE 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 COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelieHWe CHUCTEMBbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
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 CBOMCTBA TBEPABIX TEJ, XKUAKOCTEH WU



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJALIWIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUS

[TocTrostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
VHYKLWH [0JISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOTO TOJIS JUIMHHOTO MPSIMOIO NMPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJjieHUE. J[BH>KeHUE 3apsHKEHHOM YacTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJIEKTPOABIDKYLIas Cuila HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykuuu @apanes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
MIPOBOJAHUKE, IBHXKYILLIEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOWHIYKLIMH.

DHEPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE INPUMEHEHHE: IOCTOSHHBIE
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO 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
MarHUTHOTO 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 S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepuoa, wacrora, ammumryga u (aza KoseOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHEpruu Npyu rapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUu B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BeIHYX€HHbIE MEXaHUUECKUE
kosieOanus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennplii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JECHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
HHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE IJIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOTI0 TOKA, JIMHUM JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOAHMIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY 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. Beicota ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
uHTepdepenius. 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 MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOJIOJIbHBIX BOJH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] 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: OTpa’KEHHUE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

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

OTtpaxeHue cBeTa. 3aKOHbBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHUil B
IJIOCKOM 3€pKale.

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

Hucnepcus ceeta. CiaoxHbli coctaB Oenoro cseta. Ler.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi 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
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

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

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

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 N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs3b MacChl C JHEPrUEN U UMITYJIbCOM PEISATHUBUCTCKOW YaCTULIBI. DHEPTHUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (DOTOHA.

OtkpeiTre u ucciuenoBanue porodrpdexra. Onbitel A. I'.CToneToBa. 3aKOHBI
dotorpdexra. YpaBuenue OiHmTerHa 11 hoTodddekra. «KpacHas rpanuiia»
dboToaddexra.

JHaBnenue cBeta. OnbiTel I1. H.JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTHUECKOE NpPHUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(h(DHEeKT Ha YyCTaHOBKE C LIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdh(DEKTA.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas mopmens aroMma. llocrynatel bopa. M3nydenue u morionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBbIE cBoOMcTBa yactul. Bonubl nebpoina. KopnyckynsipHo-BOIHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



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
paaroakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, Oera-, ramMa-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. I'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 DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMoieicTBUA. EAMHCTBO u3nueckoil 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).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHs acTpoHoMuUU. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spkye 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBUOKEHHUE.

ComHeunas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE31BI TJIaBHOHM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW TMOCJENOBaTeIbHOCTH. BHYyTpeHHee 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 ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIA30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

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

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TIOCKUX (GUTYp U 00BEMA TEll.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

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



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJEKTPOIEpeNad, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIECUUTh JTOCTHIKEHHUE CICTYIOITHUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOJKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroUuXxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATENIBHON IESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3ULIMKU 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKITaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHOW OpPraHU3AIINY;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOM AEATEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMU HUJIECHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO OYIyIIErO;

4)3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



S)Tpya0BOro BOCIMTAHMS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6)3K0JI0TrN49eCKOr0 BOCIIUTAHUSA:

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

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

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTh B IIPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckune AelcTBUA:
CaMOCTOSITETbHO  (OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MNpOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LENU JCATCIBbHOCTH, 3aJaBaTh IAPAMETPbl U KPUTEPHUH HX
JIOCTHIKCHMS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ Y4ETOM aHalv3a HUMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIIbHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;
KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBUAX  PEABHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUSI;
pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.
ba3zoBble ucciaenoBarebCKkue JAeiicTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIIOUEBBIMU MOHATHUSMHU M METOAAMHU
(bu3nYeCcKO HAYKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOEKTHOW ACSTENIbHOCTH
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
UHTEPIIPETAllUY, MPEoOpPa30BaHUI0 W MPUMEHEHHIO 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 MapaMeTPbl U KPUTEPUU PEIICHHUS;

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 YHCJIEC TIPU N3YYCHUH (DU3HKY;

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€TOM Ha3zHaYeHHsI THPOPMAIIUHU U [ETICBOW ayJUTOPHH, BRIOUPAst ONITUMATBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKU M BO BHEYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKA  KOH(MIUKTHBIX CUTyallMd W  CMATYaTh
KOH(JIMKTHI;



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 KayKJOr0 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 KAayeCTBO CBOEro BKJIAaJa M KaXIOr0 yYaCTHHKAa KOMaH[bl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiiCTBUSA
Camoopranuzamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMHM  TO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI PeIIeKCHH VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelIeHus;



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

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TMPU aHAIW3€ pPe3yJbTaTOB
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 HOCTHKEHHS JTMIHOCTHBIX PE3yJIbTAaTOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

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

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

HNPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEePIIMAIbHAs CHCTeMa OTCU€Ta, abCOTIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKU 3apsij] MPU pelieHnn (PU3NIeCcKux 3ajad;

pacrno3HaBaTh (pu3NUECKUe SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOPHUM CTPOCHHMS BEIIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBWKEHUE 10 OKPYKHOCTHU, HHEpLUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJIYKHOCTh BO3/lyXa, OBBIIIICHUE 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 JAHHYIO (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, KOJMYECTBO TEIJIOTHI, BHYTPEHHSI JHEprusi, pabora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJIIMYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONMHCAHWHM TPABWIBHO TPAKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3YyEMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI U MPUHIMIBL: 3aKOH BcemupHoro Tsaroredus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mOpw 3TOM pasidyarth CJIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €70 MAaTEMAaTHYECKOE BBIPAKECHHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;



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

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
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 KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMHU  BEIMYUMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHPOBATh 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, Y4e€OHO-HCCIEOBATEIbCKOM W 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 BEIMYMHBI 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 HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4yeOHBIX  3a7a4  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYEOHOUW U HAay4YHO-TIONMYJIIPHON MHGOPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOJydaeMyr0 HHPOpMAITHIO;

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

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHMS MO (U3UKE B MOBCEAHEBHOU 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 PpACHpPENeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konmy o0yuenus B 11 kjacce mnpeamMeTHbIE pe3ysibTaThl 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 (GU3UYECKUE SIBJICHUS (MPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuToOB, JJICKTPOMAarHuTHas WHAYKUUSA, JEHUCTBUE 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 3P hexT (poTodrddheKT), CBETOBOS AaBleHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOLIECCHI), MCTIOJIb3YSd (DU3UYECKUE BEIUYUHBIL:
NIEKTPUYECKUIN 3apsl, CHJIa TOKA, JIEKTPUUECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepHoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKAasl CWJIa JIMH3bI, MPU OIMUCAHWM MPABWIHLHO TPAKTOBATh (HU3UUECKUUN
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 BOJH, JIJIMHA 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 (DU3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIMYHMHAMU,
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
AIEKTPUUECKOTO 3apsia, 3aKOH COXPaHEHHWS MAacCOBOT'O YHCIA, MOCTYNAaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICIATh HAIIPaBJICHUE BEKTOpA WHIYKIIMA MAarHUTHOTO TTOJIS IPOBOTHUKA
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 IpobieMy/3agady M THUIOTE3y Y4eOHOro JKCIICPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEITUYHH, TIPH
ATOM BBIOMpaTh ONTHMAJIBHBIH CHOCOO W3MEPEHUS W HCIOJIB30BaTh 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,

COOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOW (U3UUECKOW MOJIENbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaUeHUs (PU3HUECKON BEITMUUHBL;

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

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIpe/ICTaBJICHUsl y4eOHOM W HAy4YHO-TIONMYJISIpHONW MH(pOpPMAIUH, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX 0€30MacCHOTO MCTOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

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

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HH
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 Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIBl, PANMOHAIBHO PpACHpelesTh OO0sI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unppoBbIie
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3znen 1.OU3UKA U METO/JAbI HAYYHOTI'O ITIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Pa3zgen 2.MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Huramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 https://m.edso0.ru/7f41bf72
Hroro o pasneny 18
Pa3znen 3.MOJIEKYJSAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnorexa [JOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Wroro no pazueny 24
Paznen 4.9JIEKTPOIUHAMUKA
bu6mmoreka [IOK

1 UMeKTpoCTATIIi 10 https://m.eds00.ru/7f41bf72
4.2 ITocTosiHHBIN 51eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK

' pa3IMYHBIX CpeIax https://m.edsoo.ru/7f41bf72

Wroro no pazueny 22

PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1.2JIEKTPOJAUHAMUKA
11 MarunutHoe noJsie. JIeKTpOMarHuTHasI 11 1 3 bubnunoreka [HOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
51 MexaHU4eCcKUE U SIIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKHe U JIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasnea 3.0CHOBBI CIIEIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnmnoreka [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazaeny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 bubmorexa [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

bubmuoreka [JOK
4.2 Crpochue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97c
Uroro no pazueny 15

Paznesa S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 ngjﬁ;f;igﬁ}; £41c97¢
Hroro no pasneny 7
Pa3znea 6.0BOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06mraromiee MOBTOPEHNE 4 E;ISSJ:I/I//I;?:;;ES/I?MRWC
Hroro no pazgeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Jara
Ne uudposbie
Tema ypoka Kourpoabnbl | IIpakTuyecku | H3YyYE€HH
n/n Bcero o0pa3oBaTte/ibHbIE
e padoThlI e padoThlI |
pecypchl
®dusuka — Hayka o npupoje. Hayunsie bubmotexa [JOK
1 oK PHpoAe. Hayt 1 https://m.edsoo.ru/ff0c32
METO/Ibl TTO3HAHUSI OKPYKAIOIIETO MUpPa 02
Ponb 1 MecTo pus3mku B popMUpOBaHUN bubnmnoreka [HOK
2 COBPEMEHHOM HAYYHOU KapTUHBI MHUpPA, B 1 https://m.edsoo.ru/ff0c33
MPaKTUYECKON JEATEIHLHOCTH JII0IeH e6
MexaHn4eckoe JTBUKEHUE.
OTHOCUTEIHHOCTh MEXAaHUUECKOTO bubmmorexa [IOK
3 1 https://m.edsoo.ru/ff0c35
nBwxenusd. [lepemenienue, CKOpoOCTb, 08
YCKOPEHHE o
bu6anoreka LIOK
4 PaBHOMEpHOE IIPSIMOJIMHEWHOE JBUYKEHUE 1 https://m.edsoo.ru/ff0c36
20
PaBHOYCKOpEHHOE NPAMOIIMHENHOE bubmorexa HOK
5 YEKOP P 1 https://m.edsoo.ru/ff0c37
TIBUKCHHE
2e
bu6nuorexa [IOK
CBoOogHoe majieHue. Y CKopeHue
6 PODOJHOE Halel P 1 https://m.edsoo.ru/ff0c39
¢BOOOIHOTO ITaIEHNUSA o
Kpuonunerinoe npmxenue. [[pmxenue bubmorexa HOK
7 P ' 1 https://m.edsoo.ru/ffOc3a

MaTepUaIbHOU TOYKHU IO OKPYKHOCTH

da



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

[IpuHnMn otHOCUTENBHOCTH [ anumes.

bu6nunorexa LIOK

8 NHepumanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ffOc3b
ITepBbiii 3akoH HproTOHA e8
Macca tena. Cuna. [Ipuniun bu6muoreka [IOK

9 CyIIepIIO3HLIMU CWII. BTOpO# 3aK0H https://m.edsoo.ru/ffOc3b
HproToHa 1151 MarepuaabHOU TOYKH e8
Tpetuii 3akoH HeroTOHA 114 bubmorexa [IOK

10 P https://m.edsoo.ru/ff0c3b
MaTepHaIbHBIX TOUCK o8
3aKkoH BceMUpHOro TsaroreHus. Cunia bubmorexa [IOK

11 P ' https://m.edsoo.ru/ffoc3d
TsokecTu. [lepBas kocMHuYecKas CKOPOCTh 00

bubnuoreka [{OK
12 Cuna ynpyrocru. 3akoH I'yka. Bec tena https://m.edsoo.ru/ff0c3e
18

Cuna tpenus. Koadduument tpenus. bubmmoreka [JOK

13 Cwita conpOTHBIICHHUS NIPU ABUKEHUU Tea https://m.edsoo.ru/ffOc3f
B KUJKOCTH WJIM rase 76
[TocTynarenbHOE U BpalllaTeIbHOE
I[BI/DK};He a6COJ'II0THIZ) TBEPAOro Teiia bubmorexa IIOK

14 P ' https://m.edsoo.ru/ffOc41
MowmenT cunbl. [lnedo cunsl. YcnoBus 26
paBHOBECHs TBEPIOTO TeEIIA o
NMnynbsc MmaTepralibHOW TOUYKHU, CUCTEMBI
MaTepHalbHbIX TOUeK. IMIysbC cHitbl bubmorexa [JOK

15 P ' Y ' https://m.edsoo.ru/ff0c43
3aKoH COXpaHEHUsl UMITylbca. PeakTuBHOE 46
JIBUKEHUE B
Pabota u MomHOCTh cuiibl. KuneTnueckas bubmmoreka [IOK

16 JHEPrus MarepuaibHOU Touku. Teopema https://m.edsoo.ru/ff0c45

00 U3MEHECHUH KMHETUYCCKON OHCPIrun

02



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

[TorenunaneHas sHeprus. [loreHunansHas
SHEprus ynpyro ae(opMupoBaHHOU

bubnunoreka LIOK

17 https://m.edsoo.ru/ff0c46
npyxuHbl. [loTeHInanbHas sHeprus Tena 1a
BOJIM3U MMOBEPXHOCTH 3eMIIU o
[ToTeHnManbHbIC ¥ HEMOTCHIIUATHHBIC
cuibl. CBsI3b pabOTHI HETTOTEHITUATBHBIX bubnmoreka [JOK
18 CUJI C U3MEHEHUEM MEXaHUYECKOU https://m.edsoo.ru/ff0c47
SHEPTUU CHUCTEMBbI TeJl. 3aKOH COXpaHEHUs 8c
MEXaHUYECKOU IHEPTUHN
JlaboparopHas pabdota «lccnegoBanue
19 CBSI3H pabOThI CHJIBI C U3MEHEHHEM
MEXaHMYECKOM HEPTUu Tella Ha puMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa
KoHTposbHas pabota 1o Teme bubmuorexa [IOK
20 «Kunemaruka. Jlunamuka. 3aKOHBI https://m.edsoo.ru/ff0c4b
COXPAHEHUS B MEXaHHUKE) 74
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO- bubnmnoreka [JOK
21 KMHETHUYECKOU Teopuu. bpoyHoBCcKOe https://m.edsoo.ru/ffOc4d
nsxkenue. Auddysus c2
XapakTrep ABUKECHUS U B3aUMOJICHCTBHS
22 YacTHIl BellecTBa. Moienu cTpoeHus
ra3oB, )KUJAKOCTEU U TBEPABIX TEI
93 Macca monekyn. KonuuecTBo BemiecTsa.
ITocrosannas ABoraapo
24 TemmoBoe paBHOBecue. Temneparypa u e€
u3mepenue. lllkana temneparyp Llenbcus
o5 Wneanpuerii raz 8 MKT. OcHOoBHOE bubanoreka LJOK

ypaBHeHne MKT

https://m.edsoo.ru/ffOc4f



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

de

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEel KHHETHYECKOM SHEPrUuun

bu6nunorexa LIOK

26 https://m.edsoo.ru/ff0c51
JBUKCHHS MOJIEKYJl. Y paBHEHUE le
MenneneeBa-Kinaneiipona -

27 3akoH JlambToHa. ["a30BbIC 3aKOHBI
JlabopaTtopHas padora «Hccnenoanue

28 3aBHCUMOCTH MEX/1y IapaMmeTpaMu
COCTOSTHUS Pa3pEKCHHOTO Ta3ay

bubnunoreka LIOK
H3omporeccsl B uA€aIbHOM ra3e U ux

29 https://m.edsoo.ru/ff0c57
rpaduueckoe npeacTaBieHue 06
BHyTtpenHsis sHeprus
TEPMOAMHAMUYECKOW CUCTEMBI U CTIOCOOBI bubnuoreka [IOK

30 e€ m3meHeHus. KommdecTBo TEIUIOTH U https://m.edsoo.ru/ff0c59
paborta. Buyrpennss sneprus 52
OJIHOATOMHOTO UJCAIBHOTO ra3za

bu6anoreka LIOK
31 Buael Teronepenaun https://m.edsoo.ru/ff0c5c
36
VYiensHas TeJI0OEMKOCTD BEIISCTBA. bu6anoreka LIOK

32 KonuuecTBo TEIIOTHI IpH TEIIoNepeaye. https://m.edsoo.ru/ffOc5c
AntmabaTHeIi Tporiece 36
[IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubmorexa [JOK

33 https://m.edsoo.ru/ffOc5ef
MPUMEHEHHE K U30IPoIeccam c
HeoOpaTuMOCTh IPOIIECCOB B IPHPOJIC bubmorexa [JOK

34 ' https://m.edsoo.ru/ff0c62

BTopoii 3ak0H TEpMOIMHAMUKHU

30



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6nunorexa LIOK

35 https://m.edsoo.ru/ff0c60
MaIuHbI
Oa
36 Hukn Kapuo u ero KIT/|
37 DKOJIOrHYeCKHe MPOOIEMbI
TEIUIOHEPTETHKU
. but6mmoreka [IOK
O606maro ok «Mozek a
38 HHATOTIIH YP JieryIBpHaz https://m.edsoo.ru/ff0c69
¢u3uka. OCHOBBI TEPMOIMHAMUKI 38
KoHTpoinbHas pabora 1o Teme bubmmoreka [JOK
39 «Momnexynspnas pusuka. OCHOBBI https://m.edsoo.ru/ffOc6a
TEPMOJIUHAMHUKHY 50
bubnunoreka LIOK
[TapooOpa3oBaHue ¥ KOHACHCAIIHSL.
40 https://m.edsoo.ru/ff0c63
Hcnapenne n kunenue b6
bubnunoreka LIOK
AOCOIIOTHAS 1 OTHOCHTENIbHAS BIIAXKHOCTb
41 . https://m.edsoo.ru/ff0c64
BO3yxa. HacklmeHHsbIi map 48
Teépnoe teno. Kpucrammueckue u
amop(HbIe Teaa. AHU30TPOIHUS CBOWCTB bubmorexa [JOK
42 ' https://m.edso0.ru/ff0c65
KpUCTAILIOB. JKUIKHE KPUCTAILTEL. f0
CoBpemeHHbIE MaTepralIbl _
[InaBrnenue u KpucTauU3anus. Y genbHas bubmorexa [JOK
43 P ] https://m.edsoo.ru/ff0c67
TerutoTa masneHus. Cyonumanus 08
bubnunorexa LIOK
44 YpaBHeHHE TEIUTOBOTO OaslaHca https://m.edsoo.ru/ff0c68
20
45 OnexTpuzanus Tel. DIEeKTPUIECKUI bubmuoteka [IOK



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820

3apsa. J{Ba BUAa 3JIEKTPUUECKUX 3apsioB

https://m.edsoo.ru/ffOc6b
cc

IIpoBOIHKKH, TUATIEKTPUKH U

but6mmoreka [IOK

46 MOJIYTIPOBOHUKU. 3aKOH COXPaHEHMUSI https://m.edsoo.ru/ffOc6b
AIEKTPUUECKOTO 3apsijia cc
. bubnunoreka LIOK
B3aumoneiictBue 3apsaaoB. 3akoH Kynona.
47 . . https://m.edsoo.ru/ffOc6c
ToyeuHblii AIEKTPUIECKUH 3apsij o4
Hanpsk€HHOCTB 3JIEKTPUUYECKOT0 MOJIS. bubnmnorexka HOK
48 [IpyuHIMN cynepno3uuuu MEKTPUIECKUX https://m.edsoo.ru/ffOc6d
nosied. JInHuM HanpsHKEHHOCTH f2
bubmuorexa [JOK
Pabota cuit aneKkTpocTaTHuecKoro moJisi.
49 https://m.edsoo.ru/ffOc6f
ITorennuman. Pa3HoCTh MOTEHIIMATIOB 00
[IpoBOHUKY U TUAJECKTPUKU B bubmuoreka IIOK
50 3JICKTPOCTATHYECKOM IIOJIE. https://m.edsoo.ru/ff0c70
JusnekTpudeckasi MpOHUIIAEMOCTh 18
bu6anoreka LIOK
o1 Onexrpoémkoctb. Konaencarop https://m.edsoo.ru/ff0c71
26
DNEKTPOEMKOCTh TIIOCKOTO KOH/IEHCATopa bubmorexa [JOK
52 ' https://m.edso0.ru/ff0c72
DHeprus 3apsyKeHHOT0 KOHJIEHCaTopa 0
53 JlabopaTtopHas pabota "U3mepenue
ANIEKTPOEMKOCTH KOHACHCaropa'
[IpuHIMI NEKCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

amnmapara, CTpyMHOT0 IpUHTEpa.
OneKkTpocTaTHUYecKast 3alUTa. 3a3eMJICHUE



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

AIIEKTPOTIPUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBanusl. [locrosunslii Tok. Cuiia

55
toka. Hanpsixenne. ConpoTUBIICHHE.
3akon OMa aJ1s yyacTKa Lenu
[NocnenoBarenpHOE, apauIeIbHOE,
CMEIIAHHOE COSAMHECHHE TTPOBOHUKOB bubmorexa I[JOK
56 ' 0.5 https://m.edso0.ru/ff0c74
JlabGopaTtopHast pabora «3yuenue f0
CMEIIAHHOTO COSAMHCHHS PE3UCTOPOBY -
bubmnoreka IIOK
PaboTta 1 MOITHOCTB ANIEKTPUIECKOTO
57 https://m.edsoo.ru/ff0c78
ToKa. 3akoH Jlxoynsa-Jlenua 38
3axon OMa 715 OJTHOM (3aMKHYTOI)
anekTpudeckoil nenu. Koporkoe bubnuorexa [JOK
58 3ambIkanue. JlabopaTopHas pabora 0.5 https://m.edsoo.ru/ffOc7a
«M3mepenne J/1C nuctouHnka ToKa U €ro e0
BHYTPEHHETO COIPOTUBIICHUS
Pesepsublit ypok. KonTpoibHas pabora no bubmuoreka [JOK
59 teme "DiekTpoauHamMuka’ / https://m.edsoo.ru/ffOc8c
Bcepoccuiickast mpoBepouHas paboTa 56
. b K
O6o0maromuii ypok «JIeKTPOIUHAMUKAY nommorexa [0
60 . https://m.edsoo.ru/ff0c88
/ Beepoccuiickast mpoBepodHas paboTa be
DneKTpOHHAs! TPOBOJUMOCTH TBEPABIX
61 METaIJIOB. 3aBUCUMOCTD COTIPOTHUBIICHUS
METAIIJIOB OT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTh
62 DNeKTpUUeCcKHii TOK B Bakyyme. CBoiicTBa



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be

AJIEKTPOHHBIX ITyYKOB

[omynpoBOIHUKY, X COOCTBEHHAS U
puMecHas mpoBoauMocTh. CBoMCTBa P—

but6mmoreka [IOK

63 1 https://m.edsoo.ru/ff0c84
n-niepexoxa. [lonynpoBoHUKOBBIE a6
puOOpbI o
DNEKTPUUECKHUI TOK B PACTBOPAX U
ACIUIaBax JIEKTPOJIUTOB bubmorexa I[JOK
64 P P ) 1 https://m.edsoo.ru/ff0c82
DNEKTPOTUTHYECKAST TUCCOLIUAITHS. ba
DIIEeKTPOIN3 o
DNEeKTPpUYECKUI TOK B Ta3ax. bubnmnoreka [HOK
65 CaMoCTOsTeIbHBIN 1 HECAMOCTOSTEIIbHBIN 1 https://m.edsoo.ru/ff0c84
pazpsa. Monnus. [1nasma ae
DnekTpuueckue mprudopsl U yCTPOCTBa U bubmuorexa [IOK
66 UX MpaKkTuieckoe npuMmeHenue. [lpasuna 1 https://m.edsoo.ru/ff0c86
TEXHUKH OE€30IIaCHOCTH fc
KonTponbhas pabota no Teme
«Qnekrpocraruka. [TocTosHHBIH bubmorexa [IOK
67 o 1 https://m.edsoo.ru/ffOc8a
IEKTPUIECKUI TOK. TOKH B pa3IMIHbIX 8a
cpemax» oa
. . bu6nuorexa [IOK
P . 0606
68 C3CPBHBIN YPOI. LDODIIATOTLIH YPOI To 1 https://m.edsoo.ru/ffOc8f
temam 10 knacca
6¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Jara
Ne undgpoBbie
Tema ypoka Kourpoubnbl | IIpakTuyecku | H3YUCHH
n/n Bcero o0pa3oBaTeJibHbIE
e padoThbl e padoThlI A
pecypcsbl
[TocTosiHHBIE MATHUTBHI U KX
. bu6mmoreka [IOK
B3auMo/ieiicTBue. MarHuTHoe mnoJie.
1 . 1 https://m.edsoo.ru/ff0c97
Bexktop MarHutHOM MHAYKUMH. JIMHUA 78
MarHMTHON MHTYKIIUU _
MarnuTHO€e MoJjie TPOBOJHUKA C TOKOM. bubnnoreka [JOK
2 OmneiT Opcrena. Bzaumopeiicraue 1 https://m.edsoo.ru/ff0c98
IPOBOJHUKOB C TOKOM fe
bu6mmoreka [IOK
JlaboparopHas padorta «/3yuenue
3 PaTOpHEst p i 1 1 https://m.edsoo.ru/ff0c98
MarHMTHOTO TIOJISl KaTyIIKHU C TOKOM» fo
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHUK ¢ TokoM. Cumita Amnepa. bubnuoreka [IOK
4 JlabopaTtopHas pabota «lccnenoBanue 1 1 https://m.edsoo.ru/ff0c9a
JENUCTBUSI TIOCTOSTHHOTO MarHuTa Ha paMKy c0
C TOKOMY
JleficTBE€ MarHUTHOTO TOJIS HA bubnmnorexa [JOK
5 JBUKYIIYIOCS 3apSKECHHYIO YaCTHUILY. 1 https://m.edsoo.ru/ff0c9d
Cuna Jlopenna. PaGota cuier Jlopenia f4
DnexTpoMarHuTHas HHAyKus. [ToTok
6 BEKTOpa MarHUTHON uHAYyKIuu. I1C 1

MHIYKIHUH. 3aKOH 3JIEKTPOMAarHuTHOM
nHaykunn Gapanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

JlaboparopHas padora «/ccnenoBanue

bubmuorexa [JOK

7 . https://m.edsoo.ru/ffOcal
SIBJICHUS DJICKTPOMATHUTHOM WHTYKITHID 50
NunykTuBHOCTS. SIBIICHUE
camonnaykiuu. 3/1C camonHIyKIIuu Bubmuorexa LIOK
8 ] ’ https://m.edsoo.ru/ff0ca6
DHeprus MarHUTHOTO TOJIS KaTYLIKU C 00
TOKOM. DJIEKTPOMAarHUTHOE T0JIe T
TexHudeckue ycTpoucTBa U UX
MIPUMECHECHHE: TTOCTOSTHHBIC MAarHUTHI,
9 ANEKTPOMArHUTHI, HIEKTPOIBUTATENb,
YCKOPUTEIHN AJIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb
. bubnuoreka IHOK
O606maromuii ypok «MarautHoe mnosie. 1
10 https://m.edsoo.ru/ffOcab
DNeKTPOMArHUTHAS WHIYKITHS 82
KonTponbnas pabora no teme bubnuoreka [IOK
11 «MarnutHoe noJie. DJIeKTpOMarHuTHas https://m.edsoo.ru/ffOcad
WHTYKIIASD 58
CB0OOIHBIE MEXaHNYECKIE KOIeOaHus.
bu6nmoreka [JOK
Iapmonnueckue konebanus. Y paBHEHHE
12 . https://m.edsoo.ru/ffOcaf0
TapMOHUYECKHUX KOJIeOaHUH. 6
[IpeBpatienue sHeprun B
JlabopaTtopHas pabora «lccnenoBanue
13 3aBUCHMOCTH TIEPHO0JIa MAJIBIX KOJIeOaHui
rpy3a Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»
KoneGarenpusiii koHTYp. CBOOOIHBIE bubnmnoreka [JOK
14 AJIEKTPOMarHuTHbIE KoieOaHus B https://m.edsoo.ru/ffOcb8

nacajibHOM KoJieOaTeIIbHOM KOHTYpC.

20



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

Amnainorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

®opmyna ToMmcoHna. 3akoH COXpaHEHUS

bu6mmoreka [IOK

15 SHEPI'UU B UJICATBHOM KOJIeOaTeIbHOM https://m.edsoo.ru/ffOcb9
KOHTYpE c4
IIpencrasnenue o 3aTyxaromux
KoJieOaHusx. BeIHYXIeHHbIE bubnnoreka HOK
16 MexaHu4eckue konebanus. Pezonanc. https://m.edsoo.ru/ffOcbb
BoiHyX€HHbBIE 3JIEKTPOMAarHUTHBIE 86
KoseOaHus
Ilepemennblil Tok. CuHYcOUAAIbHBII
IepeMEHHbII TOK. MolHOCTh bubnuoreka [IOK
17 MIEPEMEHHOI0 TOKa. AMIUIUTYIHOE U https://m.edsoo.ru/ffOchd
JeUCTBYIOIIEE 3HAUCHUE CHJIbI TOKA U 34
HanpsKeHUs
Tpancpopmarop. IIpoussoacrso,
18 nepeaayda u moTpeOIeHUe AIEKTPHUIECKOM
SHEPrUU
VY CTpoRCTBO 1 MPAKTHUECKOE MPUMEHEHUE
ANEKTPUYECKOT0 3BOHKA, FeHepaTopa bubmorexa HOK
19 . https://m.edsoo.ru/ffOcc3
MIEPEMEHHOT0 TOKA, TMHUN 24
aNeKTponepenay
DKOJIOTUYECKHE PUCKU IIPU TPOU3BOJICTBE
20 anekTpo3Hepruu. Kynerypa
HCIOJIb30BAHUS JIEKTPOIHEPTHH B
ITOBCETHEBHOM KU3HU
91 MexaHn4ecKnue BOJTHBI, YCIOBHS bu6mmoreka [JOK

pacnpoctpanenus. [lepuon. CkopocThb

https://m.edsoo.ru/ffOcca



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI.
[Tonepeunble U IPOJOJIBHBIE BOJIHBI

54

3ByKk. CKOpOCTb 3BYKa. | pOMKOCTH 3BYKa.

bubmuorexa [JOK

22 https://m.edsoo.ru/ffOccc
BricoTa Tona. TeMOp 3ByKa 0c
DNeKTPOMarHUTHbIE BOJIHBI, ©X CBOMCTBA bu6mmoreka [IOK

23 u ckopocTs. [lkana 31eKTpoMarHuTHBIX https://m.edsoo.ru/ffOccfe
BOJIH 0

24 [TpuHIMIIBI paTUOCBSI3U U TEJICBUACHHUS.

Passurtue cpencts cBsa3u. Pagnonokanus

o5 KonTponbras padora «Konebanust u nggﬁ;f;igﬁlimw f
BOJTHBD) 8
[IpsimonuHeiHOE pacipoCTpaHEHUE CBETA bubnuorexa [JOK

26 B OJHOPOAHOM cpeze. TodeuHbIi https://m.edsoo.ru/ffOcd3
UCTOYHUK cBeTa. JIyu cBeTa 50
OtpaxxeHune cBeTa. 3aKOHbI OTPAKEHUS bubnuoreka [IOK

27 cera. [locTpoenne n3o0paxxeHUH B https://m.edsoo.ru/ff0cd4
IIOCKOM 3epKajie e0
[Tpenomnenue cBera. [lonHOe BHyTpeHHEE bubmuorexa [JOK

28 oTpaxeHue. [IpenenbHbIil yroi noaHoro https://m.edsoo.ru/ffOcd7
BHYTPEHHETO OTPAKEHHS f6

29 JIaboparopHas pabota «3mepenue Eggjﬁ;f;i?ﬁli ocds
MOKa3aTessl MPETOMIICHHS CTEKIIa 7a
JIunzsl. [locTpoenune n3obpaxxeHuil B bubnnorexka [JOK

30 na3e. PopMyIia TOHKOH JTHH3HI. https://m.edsoo.ru/ff0cdd

VBeauueHue TUH36I

le



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

JIaboparopHas padora «MccnenoBanue

31
CBOMCTB M300paKCHHUH B JIMH3AX)
Hucnepcus ceeta. Cil0KHBII cOCTaB
32 oenoro ceera. L[Bet. JTabopaTopHas
pabota «Habmonenne 1ucnepcun CBeTay
bubmuorexa [JOK
Wnrtepdepennus creta. dudpaxius
33 pdeperu A (b,l,) 1 https://m.edsoo.ru/ffOced
ceta. [ludpaknuonnas pemeérka 99
[TonepedyHOCTh CBETOBBIX BOJIH. bubmorexa HOK
34 omsbr3aIL CBeTa https://m.edsoo.ru/ff0cf0
pu3all 2e
35 OnTuyeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX 0€30MacCHOr0 MPUMEHEHUs
['paHuIIbl MPUMEHUMOCTH KJIACCUYECKON bubnuorexa [JOK
36 Mexanuku. [loctynarsl cnenuaabHOU https://m.edsoo.ru/ffOcf8
TEOPUU OTHOCUTEIbHOCTH 62
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. bubnmnorexa [JOK
37 3ameJieHre BpeMEHH B COKpaIlleHHe https://m.edsoo.ru/ffOcfa4
JUTHBI 2
DHeprus U UMIYIbC PENSATUBUCTCKOU bubnuoreka [IOK
38 gacThlbl. CBSA3b MACChI C JHEPTHEH U https://m.edsoo.ru/ffOcfc6
HUMITYJIbCOM. DHEPTHUS MTOKOS 8
bu6mmoreka [IOK
KonTponbnas pabota «Ontuka. OCHOBBI
39 p . p https://m.edsoo.ru/ffOcf6f
CHeIHaTbHON TEeOPUN OTHOCUTENEHOCTH 0
®otonsl. opmyna [1nanka. OHeprus n bubmorexa HOK
40 https://m.edsoo.ru/ffOcfel

UMIynbC HOTOHA

6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16

OTtkpsiTHE U HccaenoBanue Gorodddekra.

bubmuorexa [JOK

41 https://m.edsoo.ru/ffOcff
Omprtet A. I'. CToneroBa 4 $15.:40. 20500 TG
3akonbl potorddekra. YpaBHEHHE bubnnoreka [HOK

42 Ouinmreitaa st poroaddexra. «Kpachas https://m.edsoo.ru/ff0d01
rpanuna» potospdexra Se

bubmuorexa [JOK
.0 I1. H. JIe6 .

43 Aapaerine coeta . HPITE! eoeiera https://m.edsoo.ru/ff0d04
XuMUYecKoe IeHCTBUE CBETa 26
TexHu4eckue ycTpoucTBa u

42 MIPAKTUIECKOE TPUMCHCHHE:

(dboToreMeHT, POTOAATYNK, COTHEUHAS
Oarapesi, CBETOAMO]]
Pemenue 3anay mo Teme «3J1€MEHTHI bubmorera [JOK

45 e htps://m.eds00.ru/ff0d03
KBaHTOBOM ONTUKU» 02
Mopnenb atoma Tomcona. OmBITEL bu6mmoreka [IOK

46 Pesepdopna no paccessHuIO 0-4acTHIL. https://m.edsoo.ru/ff0d09
[TnareTapHast MOJIENb aTOMa la

bu6nmoreka [JOK
47 IToctynmater bopa https://m.edsoo.ru/ff0d0a
fa
Nznyuenue u nornomieHue GOTOHOB MPU bubnuoteka [JOK

48 IIEPEX0/I€ aTOMa C OJJHOTO YPOBHS https://m.edsoo.ru/ff0d0a
SHEPIUM Ha Ipyroi. Buasl criekTpos fa
BosaoBrele cBomcTBa YacTuIl. BoJIHEI 11e
Bpoiins. KoprnyckynspHo-BOIHOBOK bubmorexa HOK

49 P - ROPIYCIYIHP https://m.edsoo.ru/ff0d0c

AyaJiu3M. CroHTaHHOE U BBIHYKICHHOC
HU3JTy4YCHUC

a8



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpesnenenuto cocraBa
PaZMOAaKTUBHOTO U3TyUYCHHS

bubmuorexa [JOK
https://m.edsoo.ru/ff0dof
d2

o1

CgoiicTBa anb(a-, 6era-, ramma-
I/I3J'Iy‘IeHI/I$I. BJII/ISIHI/IC paI[HOElKTI/IBHOCTI/I
Ha JKUBbIE OPraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacnan. DIeKTPOHHBII
Y TIO3UTPOHHBIN OeTa-pacnaza. ['amma-
U3Jy4YeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d11
62

53

DHeprus cBA3M HyKJIOHOB B si/Ipe.
SnepHble peakuuu. S nepHbIN peakTop.
[Tpobnembl, MEepCIEeKTUBBI, SKOJTOTHYECKHE
ACIEKTHI IEPHOU SHEPTETUKH

bubmuorexa [JOK
https://m.edsoo.ru/ff0d13
56

54

DneMeHTapHbie YacTUllbl. OTKpBITHE
MO3UTPOHA. MeToabl HAOIIOICHUS 1
pEerucTpanuu JIEMEHTAPHBIX YaCTHL.
Kpyrnsiii cron «@yHaamMeHTaabHble
B3aumozeiicTBus. EquacTBO huznueckon
KapTUHBI MUPay

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e
38

55

Dransl pa3BUTHS ACTPOHOMMUH.
[IpukitagHoe ¥ MUPOBO33PEHUECKOE
3Ha4YE€HHUE aCTpOHOMUU. Bux 3B€31H0TO
Heba. Co3Be3fus, spKue 3BE3/bI, JIaHETHI,
ux BUAUMoOE BWKeHue. ConHevHas
cucremMa

56

Connue. CosHeYHast aKTUBHOCTb.
Hcrounuk sneprun ComHIa U 3BE€37



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
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3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
3BE3/1bI NIABHOU MOCIEA0BATEIBHOCTH.
Buytpennee ctpoeHue 3BE311.
CoBpeMeHHbIE TPEICTABICHHS O
MIPOUCXOXKACHUU U 3BoJoIuU ConHua 1
3BE3]

58

Mueunsiit [lyte — Hama ["anakTuka.
TTonoxenue u nBuxxenne CoiHIIa B
lNanaktuke. ['anaktuku. YEpHbIe IBIPHI B
siIpax rajJjakTHK

59

Bcenennas. Pazberanue rajakTuk.
Teopust bonbmoro B3peiBa. PennkroBoe
n3iydeHue. MerarainakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUHT

61

KontponbHas padoTa «21€eMEHTHI
aCTPOHOMHU U aCTPOPUIUKI

62

O6o06uaromuit ypok. Ponb dpuzuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH chepax eaTeTbHOCTH
YeJioBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN ¥ aCTPOHOMHHU B COBPEMEHHOMN
Hay4YHOU KapTHHE MHpa

64

O6o06maromuit ypok. Ponb puznueckoit
Teopuu B GOpMHUPOBAHUH NIPEICTABICHUN
0 (pusnueckoit KapTHHE MUpa

65

O6o06maromuit ypok. Mecto ¢puzndeckoit




KapTUHBI MUpa B OOLIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHHUI O IPUPOJIE

PesepBHbIil ypok. MarautHoe noie.

66 1
DNeKTPOMarHUTHAS WHTYKIIHSI

67 PesepBHblii ypok. OnTrka. OCHOBBI 1
CHeUaIbHON TEOPUU OTHOCUTEITBHOCTH

. bu6mmoreka [IOK

P .K .

68 eseputii ypox. Keantoas pusika 1 https://m.edsoo.ru/ff0d17
DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 84

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kox
npoBeps
eMoro
pe3yJbT
aTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

10.1

JleMOHCTpHpOBaTh Ha IpUMepax pojb U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHO! KAPTHUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHHUKHU U

TEXHOJIOTMi, B IPAKTUYECKOMN IEATEIBHOCTH JIFOAECH

10.2

YuuTbiBaTh TI'pAaHULBI NPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJENCH:
MaTepuaibHas TOUKa, MHEpLHaIbHasl CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TENO, UACaJIbHBINA I'a3; MOJEIHU CTPOEHUS Ia30B, KUAKOCTEH U TBEPIBIX Tell,

TOYCYHBIN AIIEKTPUUYECKUI 3apsil — P pelieHnH (PU3HNUeCcKUX 3a1a4

10.3

Pacno3naBath pusnueckue ssBieHUs (IPOIECChl) M OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUH  CTPOCHUSA
BEIIECTBA M DJIEKTPOJUHAMHUKH: PABHOMEPHOE M PABHOYCKOPEHHOE
NpSMOJIMHEWHOE JBIKEHHE, CBOOOJHOE TMaJieHHe Tel, ABUKEHHE IO
OKPY>KHOCTH, HHEpUHs, B3aumojeiicTBue ten; Auddy3us, OpoyHOBCKOE
JIBI)KEHUE, CTPOCHHE KUJKOCTEH M TBEPHBIX TEJ, U3MEHEHHE o0bEéMa Tel
Opy HarpeBaHuM (OXJIaXKJEHUHU), TEIJIOBOE paBHOBECHE, HCIapeHHUeE,
KOHJICHCAls, TUIaBJIEHUE, KPUCTAJUIM3alus, KUIIEHUE, BIAXKHOCTh BO3AYyXa,
MOBBIIIEHUE 1aBJI€HUS ra3a MpU €ro HarpeBaHUM B 3aKPBITOM COCYAE, CBS3b
MEXIy MmapaMeTpaMy COCTOSIHHS ra3a B M30MPOIIECCax; IEKTpHU3auUs Tell,

B3aNMO/JICHCTBUE 3aps/10B

10.4

OnuceiBaTh MEXaHHYECKOE JBMKCHHUE, MUCIOJIb3Ys (DU3NYECKUE BEIMYMHBI:
KOOpJIMHATA, MyTh, IEPEMENICHHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMIOYIbC  TeNa, KUHETHYeCKas OJHEprusi, TMOTEHIMAlbHAs DHEprus,
MexaHuuyeckas paboTa, MeXaHU4ecKasi MOITHOCTh; MPHU ONMHUCAHUU TTPABUIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCTIOIB3YEMbIX BETUYNH, UX 0003HAYCHUS U
eUHUIIBI, HaXOIUTh (OPMYJbI, CBA3BIBAIONIME JAHHYIO (DU3UUYECKYIO

BCJIIMYUHY C APpYTHUMU BCINYNHAMU

10.5

OnmceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEII M TEILIOBBIC SIBJICHUA,
HCTIOJIB3Ys (bI/ISI/I‘-ICCKI/IC BCJIMYMUHBI: JAaBJICHUC I'a3a, TCMIICpATypa, CPCAHAA

KHMHETHUYCCKAasa OHCPIrus Xa0THYCCKOI'O JABUXKXCHUA MOJICKYII,




CpeIHEKBaJIpaTUyHasi  CKOPOCTb  MOJEKYJ, KOJHWYECTBO  TEIUIOTHI,
BHYTpPEHHSSI JHeprus, pabora rasa, Kod(Q(UIMEHT MOJIE3HOTO IEHCTBHUS
TETUIOBOTO JIBUTATEJNS; IPU ONMCAHUU HMPAaBUIBHO TPAKTOBATH (PU3MUCCKUI
CMBICII UCTIOJNB3YEMBIX BEIMYNH, UX O0O3HAYCHUS W EIUHHIBI, HAXOAUTh
(dopMynBl, CBS3BIBAIOIIME JAHHYIO (PU3HMYECKYI0 BEIMYUHY C JAPYTUMHU

BCIMYHMHaAM

10.6

OnucelBaTh  U3YYEHHBIE  JJIEKTPUYECKHME  CBOMCTBA  BEIIECTBA U
AIIEKTPUYECKHUE SIBICHUS (IIPOLECCHI), UCHONB3ysd (PU3MUECKUE BEINYHMHBI:
JNEKTPUYECKUN  3apsAll, JJICKTPUYECKOE II0JIe, HANpsHKEHHOCTh  IOJIA,
IOTEHLIMAJ, Pa3HOCTh ITOTEHLUAJIOB; IIPU OIMCAHUU NPABUIBHO TPAKTOBATh
(¢u3nYeCKUl CMBICT UCHOJIb3YEMbBIX BEIMYUH, UX 0003HAYEHUS U €IWHULIBI;
yKa3bIBaTh (OPMYJIbI, CBS3BIBAIONINE JAaHHYI (U3NYECKYIO BEIHUYUHY C

APYruMu BCJIIMUNHaAMU

10.7

AHATM3UPOBATh (PU3UUECKHE MPOIECCHl M SBICHUS, UCIONB3Ys (PU3NICCKUE
3aKOHBI W OPUHIMIBL 3aKOH BcemupHoro tsarotreHus, I, Il u III 3akoHBI
HproTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOW SHEpruu, 3aKOH COXpaHEHUs
MMITyJbCa, TMPUHLMI  CYNEPINO3ULUHUH  CWJI, MPUHUUII  PaBHOIPABUS
MHEPLUHAIBHBIX CHCTEM OTCUETA; MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHIO
CTPOCHHUSI BEILIECTBA, Ta30Bbl€ 3aKOHbI, CBSI3b CpEIHEW KHUHETUYECKOU
DHEPrUM TEIUIOBOTO ABMKEHMSI MOJIEKYNl ¢ aOCONIOTHOW TeMIlepaTypoH,
MEPBbIA 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUs AIEKTPUUECKOTO 3aps/a,
3akoH KynoHa; mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0
MaTeMaTUYeCKOe  BBIpaXEHHE ©  ycioBHUS  (TpaHUIBI,  00JacTH)

MNPUMCHUMOCTU

10.8

OOBSACHATH OCHOBHBIC IIPUHIUIIBI JIeNCTBUSA MalllviH, HpI/I60pOB )51
TCEXHUYCCKUX YCTPOﬁCTB; pa3invyaTb YCJIOBUA nux 0e30IacHoro

HCIIOJIB30BaHUs B HOBCGI[HCBHOﬁ KU3HU

10.9

BBINOMHATE 9KCIEPUMEHTHI 1O HCCIEAOBAHUIO (DHU3MUECKUX SIBICHUH H
IMpoNHeCCOB C UCIMOJIB30BAHUEM NPSAMBIX 1 KOCBEHHBIX I/I3MepeHHI>'I; IIpru 3TOM
dbopmynupoBath MpodeMy (3amady) U THUIIOTE3y y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000PYI0BaHHS, IPOBOJAUTH OMBIT H

(I)OpMYJ]I/IpOBaTB BBIBObI

10.10

OCYH_ICCTBJ'I}ITB MMpsAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYHH; ITPU
9TOM BBI6I/IpaTB ONTUMAJILHBIA  CIIOCO0 HU3MCPCHUA U UCIIOJIB30BATh

W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh  3aBUCHUMOCTH  MEXAY (GU3WYECKMMU  BEIUYMHAMHU  C
WCIIOJIb30BAHNEM TPSAMBIX HW3MEPEHHUH; TIpPH OSTOM KOHCTPYHPOBATh

YCTaHOBKY, (UKCHUpOBaTh  pe3yabTaTbl  IOJTYYEHHOW  3aBUCHUMOCTHU




Gu3MYECKUX BETUYMH B BHUAE TaOMUI] U TpaduKOB, NE1aTh BHIBOIBLI IO

pe3yspTaTaM UCCIe10BaHus

10.12

CobumoiaTe mpaBmiia 6€30MacHOrO TPyJa MPU MPOBEIACHUH HCCICIOBAHUN B
paMKax y4eOHOro SKCHEPHUMEHTa, Y4eOHO-UCCIIEeIOBATEILCKOW M POCKTHOM
JCATEIbHOCTH  C  KCIOJb30BAaHMEM  H3MEPHUTEIBHBIX  YCTPOWUCTB |

71a00paTOPHOTO 000PYIOBAHMS

10.13

Pemarte pacuéTHble 3a7auM ¢ SBHO 3aJIaHHOW (DU3UYECKON MOJIETIBIO,
UCIIONB3Ys (DU3WYECKUE 3aKOHBI M TMPUHIIMIIBI, HA OCHOBE aHAJIHM3a YCJIOBUS
3a/1a4¥ BEIOUpaTh (PU3HUECKYIO MOJIEIb, BBIACIATh (PU3NUCCKUE BETHYHUHBI U
dbopMyITbl, HEOOXOIUMBIE IS €€ PEIICHHUs, TPOBOJAUTH PACUEThI U OIICHUBATH

PCAIBHOCTD MOJYYCHHOT'O 3HAUCHU S (I)HSquCKOﬁ BCJINMYHMHBI

10.14

Pemate Ka4YC€CTBCHHBIC 3aJa4u: BBICTpanBaTh JJOTHYCCKH
HCIIPOTUBOPCUMUBYHO LICIIOYKY paccyx(z[eHHﬁ C OHOpOﬁ Ha H3YYCHHBLIC

3aKOHBI, 3dKOHOMCPHOCTHU U (1)1431/1%01(1/16 SABJICHUA

10.15

Hcnonb3oBate  Ipu  pelleHMH  y4eOHBIX  3aJad  COBpPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJOIMHM  JUIsl  TIOMCKA, CTPYKTYpPHUPOBaHUS,
UHTEpPIPETAllUd U MPEJACTaBICHHUs] Y4eOHOM M  Hay4YHO-IOMYJISIPHOMN
uHpOpMALMK, TOJYYCHHOM U3 pa3IMYHBIX HMCTOYHUKOB; KPUTHYECKH

AHAJIN3UPOBATH MMOJYHYACMYIO I/IH(I)OpMaI_II/IIO

10.16

[TpuBoaUTE MpUMeEpPHI BKIIaJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, 0OBSCHEHHE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE

TEXHUKHU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpETHUECKUE 3HAHUSA MO (PU3MKE B MOBCEAHEBHOM XU3HU
uis  obecrieyeHUs: 0O€30MAaCHOCTH MpH  OOpalleHHH ¢ mnpubopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, JJISi COXPAHEHUsS 30POBBbS M COOJIOJICHUS

HOPM KOJIOTUYECKOTO MOBEACHMSI B OKpY KarolLIei cpeze

10.18

Paborarer B TpyImne ¢ BBIMOJHEHHEM PAa3UYHBIX COLMAIBHBIX POJICH,
MJIAHUPOBATHh Pa0OTy TPYIIIBI, PAIMOHAIBHO paclpeesaTh 00sI3aHHOCTH 1
IUIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJEKBAaTHO
OLICHMBATh BKJIAJ KaXJION0 W3 YYaCTHUKOB TIPYNIbl B PEIICHUE

paccMaTpuBaeMOU MPOOIEMBI

11 KIIACC

Kon
nposeps
eMoro

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTe/IbHOW MPOrPaMMBbl CpeIHero 001ero 00pazoBaHus




pe3yJbTa
T

111

JleMOHCTpHpOBaTh Ha MpPUMEpPax pojib U MECTO (HU3UKU B (OPMHPOBAHUU
COBPEMEHHOI Hay4YHO! KapTUHBI MUPaA, B PA3BUTUA COBPEMEHHON TEXHUKHU U
TEXHOJIOTMI, B MPAKTHYECKOW JEATEIbHOCTH JIFOJE€H, UEIOCTHOCTh U

€IMHCTBO (PU3NYECKON KapTHHBI MUPa

11.2

YauTeIBaTh T'paHullbl TMPUMCHCHUSA HU3YYCHHBIX (l)I/I3I/ILIeCKI/IX MOI[GJ'IGIZI
TOYCUHBIN 3JICKTpH‘-I€CKHfI 3apsan, sAACpHad MOACIb aToMad, HYKJIIOHHAsA

MO/IENIb aTOMHOT'0 Si/Ipa MPH peleHNH (PU3NIECKHX 33134

11.3

Pacno3naBate usnueckue sBiIeHUs (MIPOLECChl) U OOBICHATh UX HA OCHOBE
3aKOHOB QJICKTPOJUHAMHKU u KBaHTOBOU (1)I/I3I/IKI/I: SJICKTpHUYCCKad
POBOJAUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOC, MArHUTHOE JEHCTBHUS
TOKa, B3aWMOJICUCTBHE MArHUTOB, DJICKTPOMArHUTHAS WHIYKIHUS, ACHCTBHE
MAaroMuTHOrO 1moJii Ha MOPOBOJHHUK C TOKOM H I[BI/I)KYH_II/II;'ICﬂ 3apn,
AJIEKTPOMAarHUTHbIE KOJI€OaHUsl U BOJIHBI, IPSIMOJIMHENHOE PacpOCTPAHEHNE
CBETa, OTpPaKEHHE, MpejoMIIeHHe, HHTephepeHirs, IUppakiuus ¢
HOJISIpU3alns  CBETa, JHMCHEpPCHS CBeTa, (POTOAICKTPUUECKHA 3DdeKT
(poroaddexr), cBeTOBOE NaBICHHWE, BOSHUKHOBEHUE JTMHEHYATOTO CIIEKTpa

aToMa BOJopoaa, €CCTECTBEHHAA U HCKYCCTBCHHAA PAAUOAKTHBHOCTD

114

OHI/ICI)IBaTI) I/ISYLICHHI)IC CBOi/JICTBa BEUIeCTBA (SJIGKTpI/I‘IeCKI/IC, MAarHuTHBIC,
ONTUYECKHE, DJCKTPUUECKYI0 TMPOBOJMMOCTb  Pa3jIMYHbIX Cpel) U
DIIEKTPOMArHUTHBIE  SBIEHUS  (IPOIIECCHI), HUCHONB3Ys  (U3HUECKUE
BEJIMUMHBI: DNIEKTPUUECKHUM 3apsil, CHUJIa TOKA, JIEKTPUYECKOE HAIpPsSKEHUE,
AIIEKTPUYECKOE COMPOTUBIIEHUE, Pa3HOCTh noTeHimanos, J/C, padora Toka,
HHAYKIOUA MAar"HuTHOI'O ITI0JIs1, CHJIa AMnepa, culia HopeHua, I/IHI[YI(TI/IBHOCTB
KaTYIIKH, SHEPTUS dJIEKTPUUECKOTO U MATHUTHOTO TOJIEH, IEpUOI U 4acToTa
KoiebaHuil B Kole0aTenbHOM KOHTYpE, 3apsii M CWJIa TOKa B IpoIecce
TapMOHHMYECKUX DSJEKTPOMArHUTHBIX KOJIeOaHWU, (POKYCHOE paCCTOSTHUE U
OIITHUYECCKas culia JINH3BI, HpI/I OIIMCaHUHN HpaBI/IHLHO TpaKTOBaTI)
(bu3HYECKUN CMBICT HCIOIB3YEMbIX BEIMYHH, UX 0003HAUYCHUS U €AMHMUIIB;
yKa3bIBaTh (OPMYIIBI, CBS3BIBAIONINE JAaHHYIO (U3UYECKYIO0 BEIHUUHY C

APYyruMu BCIIMUMHAMU

115

OnuceiBaTh H3YUYEHHBIE KBAHTOBBIE SBJIEHUS M MPOLECCHl, HMCIOJIb3Ys
bu3nYeCKre BETUINHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI
M 4YacToTa CBETa, SHEpPrus M HMNOyJabc (OTOHa, MEepuoj Moiypacnaja,
DHEPTUS CBSI3U aTOMHBIX fJIep; MPH OMUCAHWU TMPaBUIBLHO TPAKTOBATH
(bu3HYeCcKUil CMBICI UCTIOIB3YEMBIX BEIMUUH, UX 0003HAUCHUS U €AHUHUIIBL;

yKa3blBaTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUYUHY C




APYruMu BCIIMYUHAMUA, BEIYHUCIIATH 3HAYCHUC (I)H3H‘ICCKOI>1 BCIIMYHMHBI

11.6

AnHanu3upoBaTh (GU3NUECKUE MPOLECCHl U SBICHUS, HCIOIb3Ys (U3MYECKHe
3aKOHBI M TpUHIUNBL 3akoH OMa, 3aKOHBI TOCJIEJOBATEIBHOTO U
HapauIebHOTO COEAMHEHUsI IPOBOAHUKOB, 3aKOH JIxoyns — Jlenna, 3akoH
JJIEKTPOMAarHUTHOM WHIYKIMH, 3aKOH IMPSIMOJIMHEHHOTO PacHpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI IPEJIOMJICHHUS CBETA, YpaBHEHHE
Onnmreitna g GoTtodddexTa, 3aKOH COXpPAaHEHHS SHEPTruu, 3aKOH
COXPaHECHUS UMIIYNIbCA, 3aKOH COXPAaHEHMs JIEKTPUUECKOro 3apsijia, 3aKOH
COXpaHEHMs MacCOBOT'O YHCla, MOcTynaTsl bopa, 3aKkOH paanoakTHBHOTO
pacmaja; mpH 3TOM pa3iInyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIPAKEHHE H  YCIOBUS  (TpaHMIBI,  OOJIACTH)

MNPpUMCHUMOCTH

11.7

OHpGI{CJI?[TI) HaIIpaBJICHUC BCKTOpa HUHAYKIIUA MarauTHOI'O I10JI4

MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl Jlopenia

11.8

CtpouTs M ONHCHIBATH M300pa’KeHHE, CO3[aBaeMOE IIJIOCKHM 3€pKajioM,

TOHKOH JIMH30U1

11.9

BBITIONHATE 3KCIIEPUMEHTHI TI0 HCCIEAOBAHUIO (U3MYSCKUX SIBIICHUH U
MIPOIIECCOB C MCITOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPCHHIA;, TIPH 3TOM
dbopmynupoBath mpobiieMy (3anady) ¥ TUIOTE3y y4eOHOTro 3KCIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pYAOBaHHUS, IPOBOIUTH OMBIT U

(bOopMyIUPOBATH BHIBOIBI

11.10

OCYH_ICCTBJ'I}ITB MMPpAMBbIC U KOCBCHHbBIC U3MCPCHU (I)I/ISI/I"ICCKI/IX BCJIMYHH; IIpU
5TOM BI)I6I/IpaTB ONTHUMAJIBHEINA  CIIOCO0 HU3MCPCHUA W HUCIOJb30BaTh

W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

11.11

UccnenoBath 3aBUCUMOCTH  (PU3MUECKUX BEJIMYMH C HCIOJIB30BAaHUEM
MPSIMBIX U3MEPEHUH; MPH 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BETUYHH B BHJIE TAOJIHUIT

u Fpaq)I/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM UCCICOAOBAHUA

11.12

CO6J'IIO)18.TL IpaBujia 0e301macHOro TpyAda Npyu NpOBCACHUU I/ICC.IICJIOBaHI/II‘/JI
B paMKax yqe6H0ro 9KCIICPUMCHTA, y‘Ie6HO-I/ICCJ'IC,Z[OBaTCJILCKOI7I n
HpOeKTHOﬁ ACATCIIBHOCTH C HMCIIOJIB30BAHHUEM HN3MCPUTCIBbHBIX yCTpOﬁCTB

U 1a00paTOpHOTro 060PYAOBAHUS

11.13

Pemate pacuérHbie 3aauM C SBHO 3aJaHHON (U3HYECKOM MOJCIBIO,
I/ICHOJ'IB?,YSI (1)I/I3I/II-IGCKI/IG 3aKOHBI U HpI/IHHI/IHBI; Ha OCHOBC aHaJIn3a YCJ'IOBI/ISI
3a/1a4¥l BHIOUpaTh GU3UUYECKYIO MOJIETb, BBIIEIATh (DU3HUECKHUE BETUIHHBI U
dbopMyIbl, HEOOXOIUMBIE IS €€ PelIeHus, MPOBOIUTh PACYETHI M OIIECHUBATH

pPEeabHOCTDH MOTYYEHHOTO 3HaYeHUS! GU3NYECKON BETUUMHbI




11.14

Pemars KaueCTBECHHBIC 3a7a4H: BBICTPANBAThH JIOTUYECKHU
HENPOTUBOPEUMBYIO LIETIOYKY PACCYKJEHUA C ONOpOM Ha HW3YyYEHHbIE

3aKOHBI, 3dKOHOMCPHOCTHU U (1)1431/1%01(1/16 SIBJICHUS

11.15

Hcnonp3oBaTh  mOpu  pelIeHMH  Y4eOHBIX  3aJa4  COBpPEMEHHBIE
UHQOPMALIMOHHBIE  TEXHOJOTMHM  JUIi  IIOMCKA,  CTPYKTYpPHPOBAHHA,
UHTEpIpeTalud M IpeACTaBiIeHUs Yy4eOHOM U HaydyHO-IIOMYJIAPHOM
uHpOpMaLUK, TOJIYYEHHOW W3 PA3JIUYHBIX HWCTOYHHUKOB; KPUTHUECKH

aHAJIM3UPOBATH NOTY4aEMYIO HH(POPMAIHIO

11.16

OOBSCHATh TMPUHIMUIBI JACHUCTBUS MAaIllUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nuyarh yCJIOBUS MX O€30IaCHOTO HCIOJb30BAHUSA B

MMOBCEIHEBHOM KU3HU

11.17

[TpuBOANTE IPUMEPHI BKJIAla POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B Ppa3BUTHE HAyKHU, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIEro Mupa, B

Pa3BUTHC TCXHUKH U TEXHOJIOT UM

11.18

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS 10 (PU3UKE B MOBCEIHEBHON JKU3HU
Ui oOecniedeHUs O€30MacHOCTH TIpU  OOpalieHuu ¢ npudopamMu U
TEXHHYECKUMHU YCTPOWMCTBAMH, JUISI COXPAHEHHS 3J0POBbSI U COOJFOICHUS

HOPM DKOJIOTUYECKOTO MOBEACHUSI B OKpY KaIoLIel cpeze

11.19

PaGorarb B rpynme ¢ BBIIOJIHEHHWEM pa3IMYHBIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBaTh PadOTy TPYIIIBL, PALMOHAIBHO PACHpPENENsTh O0S3aHHOCTH U
IUIAHUPOBATh  JEATEIBHOCTh B HECTAHIAPTHBIX CHUTYyalUsAX, aICKBAaTHO
OLICHMBATh BKJAJ KaXIOr0 M3 YYAaCTHUKOB TIpPYNIBl B  pELICHUE

paccmaTprBaeMoi mpoOIEeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
pasnae
Ja

Koa nposepsiemoro
3J1eMEHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

®dusnka — Hayka o npupone. Hayunsle Metoibl
IIO3HAHMA  OKpyXaromero  mupa.  Poub
HKCHEPUMEHTa U TEOPUHU B MPOLECCEe MO3HAHMS

MPUPOABI. DKCIIEPUMEHT B (PU3HKE

1.2

MopenupoBanue  (QU3MUECKUX SBICHUH W
npoueccoB. Hayunsle rumnoressl. dusndeckue
3aKOHbl M TEOpUH. ['paHMIBl NPUMEHMMOCTH
¢u3nyeckux 3aKoHOB. [IpMHIIMI COOTBETCTBHUSL.
Pome m w™ecto ¢usuku B (popMHUpOBaHUH
COBPEMEHHOM HAy4yHOM KapTUHBI MHpa, B

MPaKTUYECKON AESITETbHOCTH JII0/IeH

MEXAHUKA

#i#HPartitHKMIHEMATHUKA

211

Mexann4deckoe JBHIKXCHUC. OTHOCHUTENBHOCTh
MCEXaHHUYCCKOTO JIBUKCHUA. Cucrema otcuéra.

Tpaexropus

212
2.1

[lepemenienue, CKOpOCTh (CpenHsisi CKOPOCTb,
MI'HOBEHHAasI CKOpOCTB) u YCKOpEHUE
MaTepUaIbHOM TOYKH, MX MPOEKIHUH Ha OCH
cucTeMbl KoopauHaT. Cllo)KeHne NepeMeIeHni

U CJIOKE€HHE CKOPOCTEMN

2.13

PaBrOMepHOE " PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBHKECHUE. I'paduku
3aBUCUMOCTH KOOp/IMHAT, CKOpOCTH,
YCKOPEHUH, IIyTH 51 repeMeiecHus

MaTepUaIbHOU TOUKHU OT BpEMEHU




214

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO

nnagacHus

2.15

KpuBosnueliHoe  nBukeHHe. PaBHOMepHOE
JBUKCHHE MaTepUaIbHOU TOYKH 1o
OKPY’KHOCTH. YTJOBass CKOPOCTb, JIMHEHHAas
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpPEMUTENBHOE YCKOPEHUE

2.1.6

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHHE CHApsioB, LEMHBIE U PEMEHHBIC

nepenadn

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MTHOBEHHOH CKOPOCTH. HccnenoBanue
COOTHOULICHUS MEXKIY IyTSAMH, NPONACHHBIMU
TEIOM  3a  IIOCIENOBATENIbHBIE  PaBHBIC
IIPOMEXYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBWKCHUU C Ha4YaJbHOM CKOPOCTHIO, PaBHOM
Hynto. 3ydeHue NBHXKEHUS IIAapuKa B BSI3KOU
KUOKOCTH.  V3ydyeHue  JBIDKCHHS — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

H#PartH# IMTHAMUKA

221

[IpuHnun otHocurensHOCcTH ['anmnes. IlepBwii
3akoH Hbrorona. MHepnuanbHble CHUCTEMBI

oTcuéra

2.2.2

Macca Ttena. Cuna. IlpuHuun cynepno3unuu

CHUJI

2.2.3

Bropoii 3akon Hbrorona st MarepuanbHOU
TOYKM B HWHEPIHUAIBHOM CHCTEME OTCUETA
(UCO). Tperuit 3akoH HproToHa  ans

MaTCpHaJIbHBIX TOUCK

224

3akOoH BCEMHUPHOTro TAroTeHus. Cuiia TSHKECTH.

HCpBaﬂ KOCMHUYCCKasd CKOPOCTb. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHus

CKOJIB)XCHHUA n cujia TPEHUA ITOKO.




Koaddurnment tpenms. Cuna cOnpoTHUBICHUS

IIpH ABMIKCHUU TECJIAa B ) KUAKOCTH HUJIM T'a3€C

2.2.7

[loctynarenbHOe M BpallaTeIbHOE JBUKECHUE

a0COJIIOTHO TBEPAOTO Tela

2.2.8

MOMEHT CuJIbl OTHOCHTEIBHO OCH BpAaILEHUS.
IIneqo cunbl. YcioBus paBHOBECHS TBEPAOIO
tena B UCO

2.2.9

Texunyeckue YCTPOﬁCTBai INOAIINITHHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboThl. M3yueHue IBUKEHHS
Opycka 1O HaKJIOHHOM IUIOCKOCTH O]
JNEHUCTBUEM HECKOJIbKMX cuil. lccnenoBanue
3aBUCMMOCTHM CHJI YIPYTOCTH, BO3ZHHUKAIOLIUX B
nepopMuUpyeMoOil  MpYyKUHE U  PE3UHOBOM
oOpa3iie, OT BeIMYMHBI UX JAePopMaIlui.
HccnenoBanue yciioBuil paBHOBECHS! TBEPAOTO

TCJa, UMCHOLICTO OCh BpalllCHUA

2.3

###Par##3AKOHDBI COXPAHEHNA B MEXAHUKE

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMbI

231 MaTepUaJgbHBIX TOoYeK. MMmynbc cuibl U
N3MEHEHHE UMITyJIbCa Tella
232 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTnBHOE JBMKEHIE
2.3.3 Pa6ora cuinbl
234 MouHoCTb CUJIBI
935 Kunernueckass sHepruss MaTepUaJbHOW TOYKH.
o Teopema 0 KHHETUYECKON PHEPTUU
[lorenumaneHas  sHeprus. lloreHumanbHas
236 SHEpPrus ynpyro AeGopMUPOBAHHON MPYKUHBI.
o [lorennmaneHast ~ >Heprusi  Tena  BOJM3H
MOBEPXHOCTH 3E€MJIU
[loTeHunanpHple W HENOTEHLMAIbHBIE CHIIBL.
2.3.7 CBs3b  pabOTBl HENMOTEHUUAIBHBIX CHI C

H3MCHECHHEM MEXaHHUYECKOM SHEPTUU CUCTCMBI




Tell. 3aKOH COXPaHEHUs] MEXaHUYECKON SHEPTUH

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHnueckue ycTpoWCTBA: JBHIKEHUE DAKET,
o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. M3ydyeHue CBs3M
23.10 CKOpPOCTEM Tel TIpd HEYNpyroM yzaape.

HccnenoBanne  cBs3u  pabOTbl  CHJIBI  C

H3MEHECHHEM MEXaHMYeCKOM OHEpPIruu T€jia

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOJAMHAMUKA

3.1

#HPar#H##OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPHU

3.11

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPHH. BpoyHnoBckoe
neuxenne. Juddysus. Xapakrep IBUKEHUS U

BSaHMOHefICTBHﬂ HacCTull BEIICCTBa

3.1.2

Mogenu cTpoeHHs Ta30B, JKHUAKOCTEH U
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE dTUX MOJIeJIEN

3.1.3

Macca wmonekyn. KonuyecTBo — BellecTBa.

[TocTostHHas ABoraapo

3.14

TemmmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana temneparyp Llenscus

3.15

Mopnens  upeampHoro  raza.  OcHOBHoOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM

TCOPHU UACATTBHOI'O Ira3a

3.1.6

AOcomtoTHas TeMIeparypa Kak Mepa cpeaHei
KMHETUYECKOM 3HEPIUU TEIUIOBOTO JBUKECHMS

yactul rasa. [lIkama temnepatyp KenpBuna

3.1.7

Vpasnenue Knanelipona — MenaeneeBa. 3akoH

JanbpToHa

3.18

I'a30BBIE 3aKOHEIL. HSOHpOHCCCH B HACAJIbHOM
ra3€¢ C IOCTOAHHBIM KOJHYECCTBOM BECHICCTBA:

u30TepMa, H30X0pa, n3obapa

3.1.9

TexHnueckue yCTpOWCTBA: TEPMOMETD,

OGapomeTp




3.1.10

[Ipaktrueckne paboTel. M3mepeHune wmacchl
BO3/lyXa B KJIaCCHOM KoMHare. MccienoBanue
3aBUCUMOCTH MEXAY IapaMeTpamMH COCTOSHMS

pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.21

TepmoauHamuueckass cucrema. BHYyTpeHHsA
JHEprusi TEPMOJUHAMMYECKOHM CUCTEMBI H

CcocoObl €€ U3MEHEHUS

3.2.2

KomuyectBo temnorsl U paborta. BHyTpeHHSS

QHCPIuA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Buael  Temonepenauu:  TEMJIONPOBOJAHOCT,
KOHBEKILHUS, W3Iy4dyeHHe. TerioéMKOCTh Tena.
VYienpHass TemJIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPCaauc

3.24

[IepBb1il 3aK0H TepmoauHaMmuKHU. [IprMeHeHue
IIEPBOTO 3aKOHa TEPMOJUHAMUKU K
n3onpoueccam. ['paduueckas uHTEprpeTanus

paboTs raza

3.25

TenmoBble MamuHbl.  [IpuHIUMIBL  EeWCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTUU B
TeruioBbIX MammHax. KoaddunreHnTt monesnoro
neiicreus (nanee — KII/) tennoBoit MamuHBbL.

Huxn Kapno u ero KITJ{

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocTh  mporeccoB B MPHUPOJE.
TemnoBble JIBUTATEIH. DKoJorn4yecKkue

MPOOJIEMBI TETIIO3HEPTETUKH

3.2.7

Texauueckue YCTpOMCTBA: JBUTaTellb
BHYTPEHHETO CropaHus, ObITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTuueckue pabotsl. M3mepenue ynenbHOM

TEIUIOEMKOCTH

3.3

###Par###AI'PEI’ATHBIE COCTOAHMA BEHIECBA. ®A30BbIE

[NEPEXO/IbI




3.3.1

[TapoobpazoBanue u koHAeHcanus. Vcmapenue
u KUIICHHUE. VenbHas TEII0Ta
napooOpazoBaHusi. 3aBHUCHMOCTh TEeMIIEPATyphI

KHIICHUA OT JaBJICHUA

3.3.2

AOcon0THAsE MW OTHOCUTENIbHAS BIIAXKHOCTh

Bo3ayxa. HacklleHHslil nap

3.3.3

Teépnoe teno. Kpucrannuyeckue u amopgHbie
Tena. AHM30TPOIUS CBOMCTB  KpPUCTAJLJIOB.

Kunkue kpucramisl. CoBpeMeHHbIE MaTepUabl

3.34

IInaBnenne wu KpucCTaJluin3anus. Y nennHas

TeruioTa miasiaeHus. Cyonumanus

3.3.5

YpaBHEHHE TEIIIOBOTO OamaHca

3.3.6

TexHudyeckue  yCTpPOMCTBA: TUIPOMETP H
IICUXPOMETP, KaJIOPUMETD, TEXHOJIOTMH
IIOJIyYEHUSI COBPEMEHHBIX MaTEpPHAJIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOI'NH

3.3.7

[IpakTuueckue padotel. Mi3MepeHue BIaKHOCTH

BO3/yXa

SJIEKTPOAMHAMUKA

4.1

###HPar#t## O JIEKTPOCTATUKA

411

Onextpuzanys Ten. DneKkTpudeckuit 3apsa. Jsa

BHUA SJICKTPUYICCKUX 3apsa 0B

41.2

HpOBOI[HI/IKI/I, AUSJICKTPUKHU U ITOJTYIIPOBOJHUKHA

413

3akoH COXPAHCHUSA IJICKTPUICCKOT'0 3apdaa

414

Bsaumonericteue 3apsnoB. 3akoH Kynona

4.1.5

DneKTpuuecKoe roJe. Hanpsxéanocts
3JIEKTPUYECKOIO TIOJIA. [TpuHIMn
CYIEPIIO3ULINH. JInnun HaIPsHKEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

4.1.6

PaGota cuI  3IEKTPOCTATHYECKOTO  TOJISL.

Ilorenuuan. Pa3HocTh NOTEHIINATIOB

4.1.7

[IpoBOIHMKM UM AMDIIEKTPUKU B MOCTOSHHOM
anekTpuyeckoM  mosie.  Jluanektpuyeckas

MMPOHUIIACMOCThb




DIIEKTPOEMKOCTb. Konnencarop.

4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJEHcaTopa.
OHeprus 3apsHKEHHOI0 KOHACHCATopa
TexHnyeckue  yCTpOMCTBA:  JIEKTPOCKOII,
419 JIEKTPOMETP,  DIEKTPOCTaTUYECKash  3alluTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
4110 [IpakTnueckue paboThI. H3mepenue

SHCKT]Z)OéMKOCTI/I KOHICHCATOpa

4.2

HHHPart##ITIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

421

VYcaopus CYIICCTBOBAHUSA IHOCTOAHHOI'O
QJICKTPHUUYCCKOI'O TOKa. HUcrounukn Toka. Cmna

TOKa. [IOCTOAHHBIA TOK

4.2.2

Hanpsokenue. 3akon Oma 17151 yyacTka Lenu

4.2.3

DNEKTPUUECKOE CONPOTUBJIEHHUE. Y IEIbHOE

COIIPOTHUBJICHHEC BCUICCTBA

4.2.4

HOCJ’ICI{OB&TCJ’ILHOG, napaJijieJIbHOC,

CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB

4.2.5

Pabota snextpudeckoro Toka. 3akoH Jlxoyis —

Jlenma

4.2.6

MOIIHOCTB QJICKTPUYICCKOI'0 TOKa

4.2.7

aekTpoaBkymas cuna (nanee — JJIC) wu
BHYTPEHHEE COMPOTHBIICHHE WCTOYHHKA TOKA.
3akon Owma 118 TONHOW  (3aMKHYTOI)

anekTpuyeckoit nenu. KopoTkoe 3amblkanue

4.2.8

DneKTpoHHAas IIPOBOJINMOCTh TBEPIBIX
METAJJIOB.  3aBUCUMOCTb  COIPOTHUBJICHMUS
METaJJIOB oT TEMIIEPaTypHhI.

CBepxnpoBOIMMOCTb

4.2.9

OnexTpuueckuii TOK B BakyyMe. CBolicTBa

3JIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBomauku. CoOCTBEHHAss U MPUMECHas

MPOBOJAUMOCTb MOJYNPOBOAHUKOB. (CBoiicTBa




p-n nepexona. [TomynpoBoIHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIALIMS.

DIIEKTPOJIN3

4.2.12

DIIEKTPUUYECKU I TOK B rasax.
CaMmocTOsITeIbHBIE M HECAMOCTOSITEJIbHBIM
pa3psan. Pasnuusble THUIBI CaMOCTOSITENIBHOTO

pa3psaa. Monaus. [1nasma

4.2.13

Texnuueckue YCTPOMCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT, HMCTOYHMKM  TOKa,
3JIEKTPOHATPEBATEIIbHBIC npuOopsI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BaKyyMHBII MO/,
TEPMUCTOPBI u (boTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I JAU0a, raJlbBaHHUKa

4.2.14

[IpakTnueckue padboTel. 3ydeHune cMenaHHOro
COEIMHEHUS PE3UCTOPOB.

N3mepenne DOJIC wucrouHMKa TOKa U €ro
BHYTpPEHHEro comnpotusieHus. HaOmonenue

ANIEKTPOITH3a

11 KJIACC

Kon
pasne
Ja

Koanposepsiemoro
3J1eMEeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

4

SJIEKTPOAMMHAMUKA

#HPar#M AT HUTHOE I1OJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA

43.1

IlocTrossHHBIE MarHuTbl. BzamMmoaencTBue

IIOCTOSIHHBIX MarHuToOB

4.3

4.3.2

MaruauTtHOoe mone. Bektop  MarHuTHOM
nHayKuuy. puanun cynepnosunuu. Jlunuu
MarHuTHon wuHAyKnuu. Kapruaa nuHui

MarauTHOMN HHAYKOUNU T0JII TOCTOAHHBIX




MAar"dHuToB

MarauTHoe T1OJie TPOBOJAHUKA C TOKOM.
Kaptuna 5nmMHME 1O JJIMHHOTO MPSIMOTO

IIpOBOAHHWKA MW 3aMKHYTOI'O KOJIBLICBOI'O

4.33 MPOBOJIHUKA, KATyIIKH C TOKOM. OTmbIT
Opcrena. B3aumojelcTBUe MPOBOJIHUKOB C
TOKOM
434 Cuiia Amriepa, e€ MOJlyJib ¥ HalPaBJICHHUE
Cuna Jlopenua, e€ MOayJib U HalpaBJcHUE.
JIBrokeHrne — 3apsHKEHHOM — YacTHIBI B
433 OJTHOPOTHOM MarHHTHOM ronie. PaGoTa cHitbl
Jlopenna
4.3.6 SIBieHMe ANEKTPOMArHUTHOW UHIYKIIHH
4.3.7 [ToTok BeKTOpa MArHUTHON MHIAYKLIMU
OJC unaykuuu. 3aKOH 3JIEKTPOMArHUTHOMN
4.3.8 naaykuu dapanes
BuxpeBoe anexrpuueckoe mose. I/IC
WHIYKUMA B TPOBOJHUKE, JBHKYIIEMCS
4.3.9 MOCTYMATEeIbHO B OJHOPOJHOM MarHUTHOM
moJjie
4.3.10 [IpaBumno Jlenua
NHnykTUBHOCTh. SIBIEHME CaMOMHIYKIUU.
4.3.11
3/1C caMOUHIYKIIUI
DHeprusi MarHUTHOTO TIOJISI KaTYIIKU C
4.3.12
TOKOM
4.3.13 ONEeKTPOMAarHUTHOE I10JIE
TexHuueckue  ycTpoicTBa: ITOCTOSHHBIC
MAarHHUTEHI, AJIEKTPOMATrHHUTHI,
4.3.14
ANEKTPOABUTATEb, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TICUb
[IpakTnueckue paboThLI. N3yuenne
4315 MarHUTHOTO TIOJiI KATYHIKA C TOKOM.

Uccnenosanne  OeWcCTBHA  IIOCTOSHHOIO

MarHuTa Ha pamKy ¢ TOkoM. MccinenoBaHue




SABJICHU SHGKTpOMaFHHTHOﬁ HUHAYKIIUH

KOJIEBAHMA 1 BOJIHBI

5.1

##HHPar#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHN A

.11

KoneobarensHas cUcTeMa. CBoOoHEBIE
koneOanus. [apMoHmueckue KoneOaHHUS.
Ileprion, wudactora, aMIUIMTYAa | (asa

KoseOaHuit

5.1.2

[IpyxxuHHBIM MaATHUK. MaremaTu4ecKkui

MasTHHK

5.1.3

YpaBHEHHE TapMOHHMYECKUX  KOJICOaHMIA.
Kunemaruueckoe " OUHAMHUYECKOEe

OITHCaHKe KO0JIe0aTEILHOrO JBHXXCHUA

5.1.4

[peBparieHye YHEPTrUH NPU TAPMOHUYECKHX
Konebanusax. CBs3b aMIUIMTYIBI KOJeOaHMA
UCXOJHOM  BEJIMYMHBI C  aMIUIUTYAaMHU

KoJe0aHuil e€ CKOPOCTH U YCKOPEHMUSI

5.15

KonebarenbHblit KOHTYP. CBobOoHbIE
JIEKTPOMArHUTHBIE KOJIEOAHUS B MI€AIbHOM
Koye0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY
MEXaHHYECKUMH U  3JIEKTPOMarHUTHBIMU

kosiebanusmu. @opmyna Tomcona

5.1.6

3aKkoH COXpPAaHCHUA ODHEPrun B HACAIIBHOM

KoJie0aTeIbHOM KOHTYpPC

5.1.7

BbIHyXJ1eHHbBIE MeXaHHUYeCKHe KoJeOaHusl.
Pesonanc. Pe3onancnas KpHUBasl.
BoinyxneHHbIE JJIEKTPOMarHUTHBIE

KoJIcOaHus.

5.1.8

[IepemeHHBbII TOK. CuHycouanbHbIN

HCpCMCHHHﬁ TOK.

5.1.9

MolHoCThb IIEPEMEHHOTO TOKa.
AMIUTMTYIHO€ W JCHCTBYIOIIEE 3HAYCHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepenaya u

noTpedsieHne  DJIEeKTPUYECKOM  IHEPIHH.




OKOJIOTMYECKUE PUCKU IPU IPOU3BOACTBE
3JIEKTPUYECKON SHEPIUH. Kynberypa
WCIIOJIb30BAHUS 3JIEKTPO3HEPTUU B

HOBCEIHEBHOU KU3HU

Texnuueckue  ycTpoiicTBa:  ceiicMorpad,

5.1.11 INEKTPUUECKUI 3BOHOK, JIMHUU
aJeKTponepenay
[Ipaktuyeckne  pabotel.  HccrnemoBanue
3aBUCHUMOCTH TMEpHOJa MallbIX KoJieOaHuin
5110 rpy3a Ha HUTH OT JUIMHBl HUTH M MAacChl

rpy3a. Hccnenosanue MNEPEMCHHOI'O TOKa B
LHenyd M3 TOCIEI0BATEIbHO COCAUMHEHHBIX

KOHACHCATOpPA, KaTYIIKHU U pE3UCTOPa

5.2

##HHPari#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

521

Mexanuueckue BOJTHBI, YCIIOBUS
pacupoctpanenus.  [lepuon.  CkopocTb
pacrpocTpaHeHuss W JUIMHA  BOJIHBIL

HOHepCLIHI)Ie " IpOJ0JIbHBIC BOJTHBI

5.2.2

###Par### Hnrtepdepenius u nudpaxus

MCEXaHHNYCCKHUX BOJIH

5.2.3

3Byk. CkopocThb 3BykKa. I'pOMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3Byka

524

ONEeKTpOMarHuTHbIE  BOJIHBI. VYenosus
U3JIy4CHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenrtanus Bektopos E, B u v B

BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

5.25

CaoiicTBa JJIEKTPOMArHUTHBIX BOJIH:
OTpaXEHHE, NPEIOMJICHHE, MOJAPU3aIHNS,
mudpakuus, uHTepPepeHuus. CKOpOCTbH

OJICKTPOMAardiuTHBIX BOJIH

5.2.6

[xana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHHE DIIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHHI/IHBI pagruoCBiA3 W TCICBHUICHHA.




Pagnomoxanusi. DJIEKTPOMArHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH CpeIbl

5.2.8

TexHudeckue yCTpOMCTBA: MY3BIKAJIbHBIE
MHCTPYMEHTBHI, YyIbTPa3BYKOBasl INAarHOCTUKA
B TEXHMKE M  MeAuluHe,  pajap,
paiMONpUEMHHK,  TEIEBU30p,  aHTEHHA,

tenepon, CBU-neun

5.3

#HH#HParHH#HOITTUKA

531

[IpsAMosnMHENHOE pacpOCTPAaHEHHUE CBETA B

OJIHOPOJHOM cpene. JIyd cBeTa

5.3.2

Otpaxxenne cBeTa. 3aKOHbl OTPaXCHUS
ceera. [loctpoeHne m300pakeHHII B TIJIOCKOM

3epKase

5.3.3

[Ipenomiienne cBera. 3aKOHBI  IPEIOMIICHHS
CBeTa. AOCOITIOTHBIH IOKa3areib

IIpCIIOMIICHUA

5.34

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii

YT'OJI MOJHOT'O BHYTPCHHETO OTPAKCHUS

5.35

Hucnepcus cera. CrnokHbIl coctaB 0ei10ro

ceerta. [lBer

5.3.6

Cobuparoliiue ¥ pacceuBalOlUe JIMH3BI.
Tonkass nuH3a. DOKYCHOE pacCTOSHHE H
ONTHYECKast cuia TOHKOM JTUH3BI.
[TocTpoenue n3o0pakeHnii B cCOOUparOmux 1
paccenBaronux IuH3ax. Dopmyna TOHKOM

JIMH3BL. YBenUUeHne, JaBaeMoe JTHH30U

5.3.7

[Ipenensl MPUMEHMMOCTH T'€OMETPUUYECKON

OIITHUKH

5.3.8

NuTepdepennus CBETA. KorepenTtHsie
HCTOYHHUKHU. VYcnoBus HaOIIOAEHUS
MaKCHUMYMOB 51 MHUHUMYMOB B
MHTEpPEPEHITMOHHON KapTHHE OT JBYX

CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpaxius CBeETa. JudpakimonHas




peméTrka. YcinoBue HaOIIOIEHUS TJIaBHBIX
MaKCUMYMOB npu aJeHun
MOHOXPOMAaTHYECKOTO cBeTa Ha

T(QPAaKIUOHHYIO PEHIETKY

5.3.10 [Tonsipuszanus ceera

TexHudyeckue YCTPOWCTBA: OYKH, JIyIa,

¢doToanmapar, MPOEKIHUOHHBIA  ammapar,

>311 MHKPOCKOII, TEJIECKOI, BOJIOKOHHAs OITHKA,
nudpakMOHHas PEIETKA, MOISIPOU]
IIpakTrueckue paboTHI. H3mepenue

5312 rokasarens ImpenomieHus. MccmenoBanue

CBOWCTB U300paKeHH B JUH3aX.

HabGmonenue qucnepcuu ceeta

BJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panuupl  NPUMEHMMOCTH  KJIACCUYECKOM
MEXaHUKHU. ITocTynarel TEOPUHU
6.1 OTHOCHUTEIBHOCTU: UHBAPUAHTHOCTh MOJIYIIA
CKOpOCTM CB€Ta B BaKyyMe, IIPUHIIMII

OTHOCHUTEJIFHOCTHA DHWHIIITEHHA

6 OTHOCHUTETHHOCTD OJTHOBPEMEHHOCTH.
02 3amesIeHre BPEMEHH U COKPAIIIEHUE JTUHBI
6.3 DHeprus U UMMYJIbC CBOOOIHOM YaCTHIIBI
CBs3p Maccel € HHEpruedl M HMITYJIbCOM
6.4 CBOOOMHOM  YacTUIbl. OHEPrusi  IMOKOs
CBOOOTHON YaCTHIIbI
7 KBAHTOBAS ®U3UKA
#i#HPar###JIEMEHTBI KBAHTOBOU OIITUKA
®otonbl. Popmyna Ilnanka cBA3UM dHEPruu
7.1.1 (hoTOHA ¢ ero 4acToToi. DHEeprusi ¥ UMITYJIbC
¢dboToHa
7.1

OTtkpeiTHEe M uccrnenoBaHue (oTtorddexra.
7.1.2 OnbIThI AlT. CroneroBa. 3aKOHBI

dotorddexra

7.1.3 VpaBHenue Oifnmreiina mis dorosdpdexra.




«Kpacnas rpanuna» ¢potodrddexra

714

Hasnenue ceera. OnwiTel [1.H. JIeOenena

7.15

XUMHYECKOE IEHCTBUE CBETA

7.1.6

Texuuueckue ycrpoiicTBa: (HOTOIIEMEHT,

dboTonaTuuk, coHeYHAast OaTapesi, CBETOIUO]T

7.2

CTPOEHUME ATOMA

721

Monens aroma Tomcona. OnbITEI
Pezepdopaa o ucciie10BaHNuI0 CTPOSHUS

aToMa. HnaHeTapHa;I MOJCIIb aTOMa

71.2.2

[Toctynater bopa. M3nydenne u nornomeHue
(OTOHOB MNpH MepexoAe aromMa C OJHOIro
YPOBHsI SJHEPTUU Ha ApYro. Buasl CrieKTpoOB.

CriekTp ypOBHEI SHEPrUU aToMa BOJIOPOa

7.2.3

Bomnosrle cBoiicTtBa uyactul. BomHbl 1e
bpois. KopnyckyisipHO-BOITHOBOM
nyanu3M.  Jludpakuus  SIeKTpOHOB — Ha

KpHUCTaJJIax

724

CrooHTanHoe U BBIHY)XXKACHHOC M3JIYUCHUC.

YcTpoiicTBO U MPUHIMIT pabOTHI J1azepa

7.2.5

TexHuyeckue YCTpPOMCTBA: CHEKTPaIbHBIN
aHanu3 (CMEKTPOCKOI), Jia3ep, KBAHTOBBII

KOMITBIOTEP

7.2.6

[IpakTnueckue pabotel.Habmonenue

JINHENYaTOro CIEeKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoasl HaOMIONEHUS W PETUCTpAIU

QJICMCHTAPHBIX YaCTUIL]

7.3.2

OTkpbITHE  PaIMOAaKTUBHOCTU.  OMBITHI
Pesepdopna 1o ompenereHHIo  cocTaBa
paguoakTMBHOrO  m3nydeHus.  CBoifcTBa
anb(a-, Oera-, ramma-uznydeHus. BrnusHue

PaaAOaKTUBHOCTH HaA JKUBBIC OPIraHU3MBbI

7.3.3

OTtkpbITHE IPOTOHA M HEWTpOoHA. HyknoHHas

Mozenb sapa [eiizenbepra — lBaHeHKo.




3apsg  saapa.  MaccoBoe  yucno - sgpa.

N30To1ms!

7.3.4

Annda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBII OeTa-pacma. l'amma-

U3JIyueHHe. 3aKOH PaJIMOaKTHBHOTO pacrajia

7.3.5

OHeprus CBSI3U HYKJIOHOB B sjpe. SnepHble

cuibl. [ledekt maccsl siapa

7.3.6

S nepubie peakuuu. JleneHue u CUHTES A11ep

7.3.7

Snepubiii peaktop. TepMmosiaepHblid CHHTES.
[IpoGnemMbl ¥  NEpPCHEKTUBBI  sAEPHOU
SHEPreTUKU.  OKOJIOTMYECKHE  aCHEeKTbl

SIIEPHOM SHEPreTUKH

7.3.8

OneMeHTapHbIE YaCTHULBI. OTtkpbiTHE
[IO3UTPOHA. DyH1aMEHTAIbHbBIE

B3aUMOIEHUCTBUSA

7.3.9

Texuuueckue YCTPOMCTBA: JIO3UMETD,
kamepa BunbcoHa, sAnepHbBIl  peakTop,

aTomMHast bomOa

7.3.10

[IpakTnueckue pabotsr.MccnenoBanue

TPEKOB YacTHIL (TI0 TOTOBBIM (hoTOrpadusiM)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. CosBe3gus, sSpKue

3B63I[I)I, IIJIaHETHI, UX BUIUMOC IBUKCHUC

8.2

Conueunass cucreMa. IlmaHeTsl 3eMHOIM
rpynmnsl. [1maHeTbI-TUraHThl U UX CILyTHHKH,
KapJII/IKOBBIe IIJIAHCTHI. Maﬂme TCla

COJIHEUYHOU CUCTEMBI

8.3

Connne,  ¢ortochepa u  arMmocdepa.

CosHeyHas akTUBHOCTbD

8.4

Hcrounuk sneprun ColiHIAa U 3BE3]T

8.5

3BE3ABI, MX OCHOBHBIE XapPAKTEPUCTHKH:
Macca, CBETUMOCTb, paJinyc, TEMIIEpaTypa, Ux
B3aMMOCBS3b. JlMarpamMma  «CIEKTpaJIbHBINA

KJIaCC — CBETUMOCTBY». 3BE3OBI TJIABHOU




HOCJIENOBATEIILHOCTHA. 3aBUCHUMOCTE «Macca —
CBETUMOCTDEY U1 3BE3] TJIaBHOM

TIOCJICA0BATCIIBHOCTHU

8.6

###Par###BayTpeHHee  cTpoeHue  3BE3.
CoBpeMeHHbBIC TIPe/ICTaBIICHUS 0
NpOUCXOXIeHNH W dBomonnu  CoiHIa |

3BE31. DTanbl )KU3HU 3BE31T

8.7

Mineunsii  Ilyte — Hama [amakrtuka.
CnupanbHas CTPYKTypa lanaktuku,
pacnpenenenue 3BE3N, Ta3a W [BUIH.
[lonoxenne wu  ngBuwxkeHue ConHua B
lanaktuke. Ilmockas w  chepuyeckas

MHOJCUCTEMBI | anakTUKH

8.8

Tumer raJIaKTHK. PanmoranakTuku "

KBazapbl. YEpHBIE ABIPHI B APAX TATAKTUK

8.9

Bcenennas. Pacimpenune Beenennoii. 3akon
Xab06ma. Paszberanue ramaktuk. Bo3spact u
panuyc Bcenennoil, Tteopuss bosbmioro
B3pbIBa. Mogenb «ropsyenn BceneHHON».

PennkroBoe uznyuenue

8.10

MacmrabHas CTPYKTypa Bcenennoit.
Meraranaktuka. Hepeménnsie mpoOiaeMsl

aCTPOHOMHHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

YyebHuk: .A.Msaknwes,b.6.byxoBues.
C6opHuk 3agad: A.lMN.PeimkeBuny; B.M.IMmaackon.

dusumka B npumepax un sagadax: U..Poros.

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

lNpenogaBaHne U3MKMN.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Buageo ypoku.








