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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCHUTAHUS U
KOHLIETIIIUUA TIpernojiaBaHusi ydyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepaunu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTh pPeaM3alMi MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HA YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOro npenamera « Pu3nkay 1mo rojgaMm oOydeHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMAas B
KauecTBe y4eOHOro MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. IkoapHBIN Kype PU3NKN — cHCTEeMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IPU BBIMOJIHEHUU UMH YU€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUall U3 BCEX Pa3fesioB (DH3UKH, BKIFOYAECT KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM Npo0iieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (hU3nMUeckue Teopuu (GopMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MPOIIECCOB).

CHCTEeMHO-AeSTENbHOCTHBIN TOIX0 B Kypce (UM3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbIE B Iporpamme mno (pusuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHYECKUX
MpaKkTUYECKUX padoT. BhlfeneHre B yKa3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISECTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecmeumBaeTcsl  OBIAJACHHUE
OoOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIENAETCS PEHICHUIO PACYETHBIX M KAa4€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOUN MOJICIIBIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOro paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3naenoB. i KaueCTBEHHBIX 33134 MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMM IPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSX
IpEeIMETHOr0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKiIa. B kabunere (u3Mku JOMKHO OBITH
HE0OX0aMMOe J1abopaToOpHOE OOOpYMOBAaHWE Ui BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaMid st
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UJIsl YUYEHHYECKUX MPAKTUYECKUX paboT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CredrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOrOBBIX M IM(PPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3yUY€HHUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBanue HHTEpeca M CTpEeMJIEHUS OOYy4YalOIIMXCA K HAy4HOMY
U3YYEHUIO TNPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
MCCJIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAYYHOIO MHPOBO33PEHMSI KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUH OOBICHATH SBJICHUS C HCIOJIb30BAaHHEM
bu3NYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

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

JlocTmxeHne 3TUX lene oOecreynBaeTCsl pelIeHneM CIEIyIoMMX 3ajad B

nporuecce u3yyeHus Kypca GU3NKH Ha YpOBHE CPEHETo 00111ero 0opa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHUI TPUMEHSATH TEOPETUUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCKOl MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM TPUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
¢u3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEIENIEHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3YJIbTaTa;

e CO3JaHME YCIIOBUH JJIsI Pa3BUTHUSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢uszuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 4aca B HEZENO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
MpoBeNeHUsT J1abOpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBHUIYATbHBIX
0COOEHHOCTEN 00yUaroIuXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckne 3aKOHBI U TCOpPUHU. [ paHUIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢uzuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMelIeCHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvkeHue. J[BMKEHHME  MarepualbHOM TOYKH 11O
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMIHbIC U PEMEHHBIC MEpe/Iayun.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBukeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKeHUS Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['amunes. IlepBeidi  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHBIX TOYEK.

3akoH BcemupHoOro TtaroreHus. Cumia Tspkectn. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. Koagduiment tpeHus.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: NOAIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABbEME U TTAJICHUM.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydeHnue aBmxeHUus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHUS. [TorenmanbHas SHEPIUs YIIPYro
nedbopmupoBaHHoi — npyxkuHbl.  [loTeHnmanpHass SHeprusi Tejla  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUUANbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CHUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUUECKOE IPUMEHEHHUE: BOIOMET, KONED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XUIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojenei. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBIeHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnpeiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TydeHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBbIii 3aKOH TEPMOJIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JIEUCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kod(puIMeHT Moie3Horo
nericTBus TemioBod MmammumHbl. I{ukn KapHo m ero ko3pduimMeHT IOJIe3HOTo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOKku U3 OYTBUIKM TOJ JEUCTBHEM CXKATOTO BO3/yXa, HarpeBanue >pupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINSI BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIHUS CBOUCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeJapHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHU MOIYUYECHHUSI COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenune npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAnoB. IIpOBOOHUKH, TUAIEKTPUKM W TOJYNPOBOJHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH KynoHna. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe mnosie. Hampsok€HHOCTH  3yeKTpuueckoro mnois. IIpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oIS,

PaGora cumnm  snektpocrarmueckoro  mojs.  I[lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COIMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapalieIbHOE, CMEIIAHHOE COEITMHEHUE TPOBOIHUKOB.

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

DJIEKTPOJIBUKYIIAasi CUja U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 171 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONeKTpOHHAasT  MPOBOJAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJANUMOCTh
noJIynnpoBoHUKOB. CBoicTBa p—n-niepexoaa. [lomynmpoBoIHUKOBBIE IPUOOPHI.

DONeKTpUYecKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHUSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHUKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4E€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBS3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qumueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHNE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CHUCTEMbl ypaBHEHUH, JWHEWHas (yHKLMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, naposasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[lIocTosiHHBIE ~ MarHATHL.  B3auMoAelWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM HMHAYKIMU. KapTuHa NMHUNA MarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOMN
MHIYKIUU. OJIEKTPOJABMXKYINAsA CHJIa HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe »ieKkTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

MHOyKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUMU. OJEKTPOABIXKyLIas  cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMy4YKa MArHUTHBIM MOJIEM.

JIvHUKM UHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYILIEH CHIIBI UHAYKIHH OT CKOPOCTU WU3MEHEHHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUNMHbLE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonunyeckue konedanus. [lepuona, yacrtora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MassTHUK. MareMaTU4eCKU MasiTHUK. YPaBHEHHUE TapMOHUYECKUX
kosebanwuii. [IpeBparieHue sHepruu Npyu raApMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBiienue o 3aTyXaroUMx KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
koJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennpii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIUTYJAHOE W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HSHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIbIX KOJeOaHUH Tpy3a HAa HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenmenoBane MEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
WnTepdepenius u qudpakius MEXaHUIECKUX BOJIH.

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

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHon BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHUE, MOIspU3alus, Audpakiuus,
uHTepdepeHus. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKHue YCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHMKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HabmroieHue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJIEeOaHMIA.



HccnenoBanre  CBOMCTB  BJEKTPOMAarHUTHBIX  BOJIH: OTpa’KEHHUE,
pesoMIIeHUE, MONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue n300paxkeHUil B
IJIOCKOM 3€pKale.

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

Hucnepcus ceeta. CioxkHbIil coctaB 6emoro cera. L[ser.

CoOuparormyie ¥ pacceuBaroiniye JUH3BL. ToHKas nwmH3a. DOoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE€ HaOIIOICHUS
IJIaBHBIX ~MAaKCUMyMOB TP  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TIOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Mopenu MUKpocKoIma, TeJIeCKona.

Habmronerne natepdepeHIIny CBETA.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yeHue ciexkTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl



W3mepenne nokasaress nperoMiIeHUs CTEeKIa.
HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panunbpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI

dotorpdexra. YpaBuenue OuHmTeitHa i hoTodddexra. «KpacHas rpanuia»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHUUecKue YCTpOICTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oto3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdh(DEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
IImanerapHas mogmens aroma. llocrynatel bopa. M3nydyenue u morioneHue
(GOTOHOB TpU Mepexojie aToMa C OJHOTO YpPOBHS JHEPrUU Ha JApyrou. Bumbl
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHeH4aToro CuexTpa.

Tema 3. Amomnoe s20po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext maccol sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTopl HaOJIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YaCTHUL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE ITPUMEHEHHUE: TO3UMETD, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTBI ACTPOHOMHUM U aCTPOPU3NKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Buna 3Bé&nHoro nHeba. Co3Be3nusi, sipkue 3BE3[bI, IJIAHETHI, UX BUIANMOE
JIBUOKCHHE.

ConHeyHas cucteMma.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ U 3BE3L.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBasapel. YEpHbIE OBIPBI B sSapax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN U ONIPEeNICHUs TTOJI0KEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

O0o01maromiee NOBTOPEHUE

Ponr usuku u acTpOHOMUHM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOU c(epax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4YHON KapTHUHE MHpPA, POJIb (PU3UUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (DUINYECKON KapTUHE MHpPaA, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBA3CH C KypCaMM MaTE€MaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIMH, MPU3HAKU TMOAO0OUS TPEYroJIbHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpojie, KoJieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS! CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIMHAKA DJICKTPOINIEpeNad, TIE€HEpaTOop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONpPUEMHHK, TEJIEBU3O0DP,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oatapesi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /o P Kontpoabnbie | IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUS
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 bubmmorexa [TOK
) A i https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa [TOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hunamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubmuotexa [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBEI TEPMOAHHAMHKIL 10 ! https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHHSI BEILIECTBA. 5 bubnmoreka [JOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazneny

24

Paznea 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIM 31eKTpUYeCKUil TOK. TOKHU B 12 bubmumorexa [IOK
’ pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOIUHAMUKA
11 MarnuTHOe nojue. 1eKTPOMAarHUuTHAS 1 1 3 bubnunoreka [JOK
’ WHIAYKLIUSA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHu4eCKHE U JIEKTPOMArHuTHbIE 9 | bubnuorexa [JOK
’ KoJieOaHus https://m.edsoo.ru/7f41¢97c
9 MexaHn4yecKue U 3JIEKTPOMArHUTHbBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frrKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CTICTIHATBHOM TEOPHH 4 1 bubnmoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bu6mmoreka [IOK
4.1 C) 6
JICMCHTDT KBAHTOBOH OITHICH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bubnmoreka [JOK




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

4.3

ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPUIUKU 7 bubmmorexa LHOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o061maroniee MOBTOpPEHUE 4 ngg;ifj;gﬁﬁfmcwc
Htoro no pazneny 4
PesepsHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE

Ne Jara nudpoBLIe

Tema ypoka Konrpoabubie | IlpakTuyeckue op
n/n Bceero u3yyeHusi = oOpasoBaTesibHbIE

padoThI padoThI
pecypcbl

®u3uka — Hayka O MpUpoE.

1 Hayunsie MeT(})’K bl nofHell)HI/Iﬂ 1 bubmorexa HOK

ya a https://m.edsoo.ru/ff0c32e2
OKpY>Karollero Mupa
Pois 1 MecTo du3nku B

) (hopMHUPOBaHUH COBPEMEHHOM | bubnuorexa [JOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKON JeATEIbHOCTH JIIOIeH
MexaHndeckoe JBHKEHUE.

3 OTHOCHUTENIBHOCTh MEXaHUYECKOTO | bu6mmoreka [IOK
nerkeHus. [lepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpPHOE NpsAMONIMHENHOE | bubnuoreka [IOK
JIBHKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpEHHOE IPSIMOIMHENHOE 1 bubmuoreka [IOK
JBHKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majeHue. Y CKopeHue 1 bubmuorexa [JOK
CcBOOOIHOTO ITaJCHNA https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHUE.

7 JIBr>keHUE MaTepUaIbHOM TOYKH IO 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuniun otHocuTenbHOCTH [anumnes. 1 bu6mmoreka [IOK




NHepuuanpHble CUCTEMBI OTCUETA.
IlepBeb1it 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [lpunnun

9 cynepno3uuuu cui. Bropoi 3akox bubmmorexa LIOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa 115 MmaTepuanbHON TOUKU

10 Tperuii 3akon HeroToHa 11 bubmumoreka [IOK
MaTEPUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUupHoOro taroreHus. Cumna

11 Tspkectu. [lepBas kocMuueckas bubnuorexa LIOK

P HeP https://m.edso0.ru/f0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnorexa [HOK
Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenus. KoadpuumeHT tpenus.

13 Cuna czn OTI/IBneI({bI/Iq:I npu ,Z[BI/IE(@HI/II/I bubmmorexa LHOK

p p https://m.edsoo.ru/ff0c3f76
TeJna B XKUJAKOCTH WU ra3e
IToctynarensHO€E U BpallaTeabHOE

14 JBIKEHUE a0COIIOTHO TBEPIOTO TEa. bubnmnoreka [JOK
MowmeHnT cuisl. [lneuo cumbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEla
NMnynsc MmaTepuaibHOM TOYKH,

15 CHUCTEMbI MaTE€PUAIbHBIX TOUEK. bubnuorexa [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHUE
PaboTa 1 MOIITHOCTH CHIIBI.

16 Kunernueckas 3Heprusi MaTepuagIbHON bubnnorexka [JOK
ToukH. Teopema 00 H3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPrUun

17 IToTreHumanpHas SHEPTHUs. bubmuoreka [IOK




[ToreHnnumansHast SHEPTHSI YIPYTO
nepopMHUPOBaHHON TPYKUHBI.
[TorennmanbHast SHEprus Tena BOIU3U
IIOBEPXHOCTU 3€MJIU

https://m.edsoo.ru/ff0c461a

18

IloTeHuManbHble M HEMOTEHIIMAIbHEIE
cuibl. CBSI3b pabOTHI
HEMOTEHIUAJIBHBIX CHUJI C U3MEHEHHEM
MEXaHWYECKON PHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc478c

19

Jlaboparopnas pabota "N3yuenue
3aKOHA COXPAHECHHS MEXaHUYECKON
sHepruun”

20

KonTponbhas padbota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE

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

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nskenue. nddysus

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

22

Xapakrep ABUKECHUSA U
B3aHMMOJICHCTBUS YacTHUI] BEIISCTBA.
Mogenu cTpoeHus ra3os, )KUIAKOCTEU
U TBEPABIX TEII

23

Macca MOJICKYIJIL. KoauuecTtBo
BemectTra. IloctosHHas ABOF&I{pO

24

TennoBoe paBHoBecue. Temneparypa
u e€ uzmepenue. [llkana temneparyp
Henscus




WUneansusiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemMrepaTypa Kak Mepa
26 CpelIHe KUHETUYECKON SHEPTrUuun bubnmoreka [JOK
JBUKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
Jlaboparopuas padota «VcciienoBanue
28 3aBHCHUMOCTH MEXy MapameTpamMmu
COCTOSIHHS pa3peKEHHOT0 Ta3ay
29 H3omnporiecchl B UACaTbHOM T'a3€ U UX bu6mmoreka [IOK
rpadguvecKoe mpeacTaBIcHNe https://m.edsoo.ru/ff0c570e
BuyTpennss sueprus
TEPMOJAMHAMUYECKOI CUCTEMBI U
30 cnocoObl €€ n3meHeHnus. KomnuecTBo bubmuorexa [JOK
TEII0ThI U paboTa. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPTUSI OJJHOATOMHOTO UJI€aTFHOTO
rasa
31 Buzel reruionepenaun bubmmorera [TOK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMIOEMKOCTh BEIIECTBA.
bubmuorexa [JOK
32 KonunuecTBo TennoTsl npu
. https://m.edsoo.ru/ff0c5¢36
Tertonepenaye. AnunabaTHbINA MpoIIece
3 [lepBbIii 3aKOH TEPMOAMHAMUKH U €TI0 bubmuorexa [IOK
IIPUMEHECHHE. https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs nporieccoB B
. bubmuorexa [JOK
34 npupoze. Bropoii 3akoH

TEPMOIAUHAMUKN

https://m.edsoo.ru/ff0c6230




[Tpunun nevicreus u K1/ TenmoBoi

bu6mmoreka [IOK

35
MAaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT{
37 DKoorn4eckue mpoodIeMbl
TEIJIOHEPTETUKH
18 O6o06matomuii ypok «MosekysipHast bubnunoreka [HOK
¢usnuka. OCHOBBI TEPMOIMTHAMIKI https://m.edsoo.ru/ff0c6938
KonTponbhas padota no teme
39 «MonexynsipHast ¢puznuka. OCHOBBI bubmmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooOpa3zoBanue M KOHACHCAIHS. bubnnorexa [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS M OTHOCUTENbHAS
41 BJIAJXHOCTh BO3/1yXa. HachleHHbIN bubmmorexa [OK
Ayxa. HAchI https://m.edsoo.ny/ff0c64d8
nap
TBépnoe teno. Kpucramumueckne u
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpucTauIoB. JKunkue https://m.edsoo.ru/ff0c65f0
kpuctajuibl. COBpeMEHHbIE MaTEPHAIIbI
[InaBneHue n KpUCTATUIU3ALIMSL.
43 VY enpHas TenuoTa miaBJICHUS bubmmorexa [IOK
A ) https://m.edsoo.ru/ff0c6708
CyOmumariust
bu6mmorexa [IOK
44 v 0
PABHEHIE TEILIOBOTO batatcd https://m.edsoo.ru/ff0c6820
OnexTpuszanus Tei. JNEKTPUIECKU
45 3apsa. [ABa Buaa sneKTpUUECKUX bubmorexa HOK
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
46 [IpoBOTHHKH, TUDTIEKTPUKH U bu6mmoreka [IOK




MOJIYITPOBOJIHUKH. 3aKOH COXPaHECHUS
ANEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/ffO0c6bcc

B3aumopeiictBue 3aps/10B. 3aKOH

47 Kynona. TouedHbIi 2JIeKTpUUSCKUH bubmorexa HOK
Y ' P https://m.edsoo.ru/ff0c6ced
3apsn
Hanpssk€HHOCTB IIEKTPUYECKOro
43 nojs. [IpuHuun cynepno3unuu bubnuorexa [JOK
AJIEKTPUYECKUX Mojei. Jlnnun https://m.edsoo.ru/ff0c6df2
HaANPsHKEHHOCTH
Pabota cwit aiekTpocTaTHaeckoro
bubmuorexa [JOK
49 noJist. Ilorennuan. PasHocth
https://m.edsoo0.ru/ff0c6£00
MTOTEHITUAJIOB
[TpoBOTHHMKY U AUDIICKTPUKHU B
50 3JIEKTPOCTATHIECKOM IT0JIe bubmorexa HOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckast MpOHUIIAEMOCTD
bu6mmoreka [IOK
51 OnekTpoémkocTh. KoHmeHncaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD MIOCKOTO
52 KOHJICHCATOpa. DHEPrus 3apsKEHHOTO bubmorexa HOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopatopHnas pabora "HM3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa”
[IpuHIMIT NEWCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOIMMPOBATHLHOTO
54 amnmapara, CTpyHHOT0 pUHTEpA.
DneKTpoCcTaTUYECKas 3aIlNTa.
3a3zeMJIeHre AIEKTPOIPUOOPOB
55 DJIEKTPUYECKUH TOK, YCIOBUS €0




cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conporusnenue. 3akon Oma st
ydacTKa Lenu

56

[TocnenoBarenvHOE, MapaieibHOE,
CMeIlIaHHOE COETMHEHUE
npoBoAHKUKOB. JlabopaTtopHas paboTa
«3yueHne cMemaHHoOro CoOeIMHEHUs
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOIITHOCTH AJIEKTPHUECKOTO
Toka. 3akoH Jlxoyins-Jlenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 71 TOJIHOM (3aMKHYTOM )
anexTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJ]C ucTtouynnka ToKa u
€r0 BHYTPEHHETO COMTPOTHBIICHUS

0.5

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

59

DNeKTpOHHAs TPOBOIUMOCTH TBEPABIX
METaJIOB. 3aBUCHUMOCTh
COIMPOTUBIIEHUS] METAIIIOB OT
TeMreparypbl. CBEpXIpPOBOIMMOCTh

60

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

ITonmynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMeCHas MpoBoAUMOCTh. CBOMCTBA
p—n-niepexoaa. [TomynpoBoiHUKOBEIE
prOOpbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUH TOK B pacTBOpPaX U
pacriaBax 3JIeKTPOJIUTOB.
DAEKTPOIUTUYECKAST AUCCOLUALIMS.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba




DneKTponn3

DNEeKTPpUYECKHUM TOK B razax.

63 CamMoCTOSTeTbHBINA U | bubmuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpudecKue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE | bubnuorexa [JOK
npuMeHeHue. [IpaBuna TexHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o06maromuit ypok | bubnuorexa [JOK
«INEKTPOIMHAMUKA https://m.edsoo.ru/ffOc88be
KonTponbnas pabora no teme

66 «Qnekrpocraruka. [loctosHHbIN | bubnnoreka [JOK
3NeKTpudecKkuil ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CPEeaax»

67 PesepBHblit ypok. KonTponbHas | bubnuoreka [IOK
pabora o Teme "DneKTpoguHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O60061maromui ypok | bubnuoreka [IOK
o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
Jl:;_n Tema ypoka Beero Kontpoasubie | IIpakTuyeckue fI[:;‘?EHI/Iﬂ :)lgl?;[;zizlfenbﬂue
padoThI padoThI pecypenI

[TocTOstTHHBIE MATHUTHI U X

| B3auMoO/iecTBUE. MarHUTHOE MOJIE. | bubnuoreka [{OK
Bektop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarauTHO€e 1oJie MPOBOIHUKA C

) TokoM. OmBIT DpcTena. | bubmmoreka [JOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 HccnenoBanue ITMHUIT MarHUTHOM 1 | bu6mmoteka IIOK
UHAYKIMH'" paKkTHuecKas paboTa https://m.edsoo.ru/ff0c98fe

4 JleficTBHE€ MarHUTHOIO IOJIS HA 1 bubnmnoreka HOK
IIPOBOAHMK C TOKOM. Cuita Amnepa. https://m.edsoo.ru/ff0c9ac0
JlelicTBME MarHUTHOTO TOJIS Ha

5 JBIKYLITYIOCS 3apSPKEHHYIO YacTHLLY. ] bubmuorexa [IOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMarHuTHas UHAYKIus. [loTtok

6 BEKTOpa MarHuTHOM nHAyKmu. IJ1C 1
WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM
nHaykiuu Gapanes

7 JlaGopaTtopHnas pabota 1 | bubmuoreka [IOK
«HccnenoBanne sIBJICHUS https://m.edsoo.ru/ffOcal50




3HeKTpOMaFHHTHOﬁ UHAYKIUH

NuaykTuBHOCTSH. SIBIEHUE
camounAykiuu. 3J1C caMOMHIYKIIUU.
DHeprusi MarHuTHOTO TOJIsI KATYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMAarHUTBI, 3JIEKTPOABUTaTENb,
YCKOPUTENH JIEMEHTaPHbIX YaCTHII,
MHAYKIIMOHHAs IeYb

10

O6o6maromuit ypok «Marauroe
noJie. DNEeKTPOMarHuTHAsT HHIYKIUS»

bubnuoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHTposbHas pabora 1o Teme
«Mar"guTHoe 1oJI€e.
3J'I€KTp0MaFHI/ITHa$[ I/IH}lyKIII/Iﬂ))

bu6numorexa LIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHbIE MEXaHUYECKHE
KosneOaHus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHMYECKHUX KOJICOaHUH.
[IpeBpartenue sHeprun

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJTUHBI HUTU M MAcChl Tpy3a»

14

Koneb6arenbuslit kouTyp. CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHHs B
U/IealTbHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHHYeCKUMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUIMH

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820




15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIe0aTeTbHOM KOHTYpE

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

16

[Ipencrasienue o 3aTyxarmux
KosieOaHusX. BoHyXIeHHbIE
MexaHu4deckue kojebanus. Peonanc.
BbIHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE
KoseOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsbiit Tok. CHHYCOMIANIBHBIN
MepeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUTUTYIHOE U
JICACTBYIOILEE 3HAYEHUE CUIIBI TOKA U
HaIPsKEHUS

bubmuoreka [{OK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

19

VYCTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,

reHeparopa nNnepeMEHHOI0 TOKa, JIMHUMN

QJICKTpoIIepeaavd

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TTPH
MIPOU3BOJACTBE JIEKTPOIHEPTUU.
Kynberypa ucnonszoBanus
3JIEKTPOIHEPTUHU B OBCETHEBHOM
JKHU3HU

21

Mexaanuaeckue BOJIHBI, YCIIOBUA
pacnipoctpanenus. [lepuoa. CkopocTthb
pacnpoCcTpaHEHHs U JIMHA BOJIHBI.
[Tonepeunslie U MPOIOJIbHBIE BOJTHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOcca54




3Byk. CkopocTb 3ByKa. ' poMKOCTh

bu6nmmoreka [IOK

22
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJIeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTk. [lkana bubmmorexa [IOK
P ' https://m.edsoo.ru/ffOccfe(
AJIEKTPOMATrHUTHBIX BOJIH
[IpuHuMnIBI paIuOCBS3U U
24 TeneBuaeHus. Pa3zBuTue cpeacTs
cBs3u. Paguonokanus
’s KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsiMmonuHetHOE pacpocTpaHEHUE
26 CBETa B OJIHOPOJIHOM cpejie. bubmuoreka [IOK
ToueuHblil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxeHusd ceta. [loctpoenue bubmmorexa [TOK
P L p https://m.edsoo.ru/ffO0cd4e(
M300paXeHU B MJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
)3 BHYTpEHHee oTpaxkeHue. IIpenenpHbIi bubmmnoreka HOK
YIr'OJI [MOJIHOIO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUs
79 JlaGopaTtopHnas pabota «3mepeHue bubnuotexa [JOK
[oKasareiist IIPeJIOMIIEHUS CTEKIIAa» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3odpakeHuil B
30 nuH3e. Popmysa TOHKOM JIMH3BI Bubnmorexa [IOK
- COPMY ' https://m.edsoo.ru/ff0cddle
VBenuueHue ITMH3bI
31 JlaboparopHas pabota

«HcciaenoBanue CBOMCTB




U300paxeHi B TUH3aX"

Hucnepcus csera. CI0XKHBIH COCTaB
oenoro csera. L{Ber. JlabopaTopHas

32
pabota «Habmoaenue aucnepcuu
CBETa»
13 WnTepdepenus ceera. Audpakuus Bu6mumotexa [JOK
cBeta. JlubpakunoHHas peneéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. Bbu6moteka LIOK
[Tonsipuzanus ceeta https://m.edsoo.ru/ff0cf02e
35 OnTuyeckuie MpuOOpPHI U YCTPOICTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
['panu1Ibl TPUMEHUMOCTH
36 KJIaCCM4eCKOM MexaHukH. IlocTymnarsl Bu6moteka [JOK
CIIELIMATIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEJIBHOCTH
OTHOCHTENBHOCTH OJJHOBPEMEHHOCTH.
bu6nmorexa LIOK
37 3aMe/yIeHre BpEMEHH U COKpallleHUue
https://m.edsoo.ru/ffOcfad4?2
JUTMHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
. bubnuoreka [{OK
38 yacTuilbl. CBSI3b MacChl C SHEPTUEN U
https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUs MOKOS
KonTponbhas pabota «OnTuka.
. bubnuotexa [JOK
39 OCHOBBI cCIEIIMAIBHON TEOPUHU
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIBHOCTH
40 ®otonsl. ®opmyna [1nanka. DHeprus bu6muoreka [JOK
¥ UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
A1 OTKpBITHE U UCCIIEIOBAHUE bubnnoreka [HOK

dororddexra. OnbiTe A. T




CroneroBa

https://m.edsoo.ru/ffOcffc4

3akonbl portoddderra. YpaBHEHHE

bu6nmoreka [IOK

42 OuHmIreiina aa horod3ddexra.
A horo3¢d https://m.edsoo.ru/ff0d015¢
«Kpachnas rpanuna» porosddexra
Hasnenue cBera. OnwiTh [1. H.
43 JlebeneBa. XuMuueckoe neicTBUE bubmorexa LOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa U
44 MPaKTUYECKOE TPUMEHEHHE:
dboTo31eMEHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3aga4 no reme «3JI€MEHTHI bubmuoreka [IOK
KBAHTOBOM OITUKH) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITE
46 Pesepdopna o paccesHuro o-4acTuil brbmmorexa [TOK
p®op p ) https://m.edsoo.ru/ff0d091a
ILnanerapnast Moaenp aToMa
bu6mmoteka IIOK
47 ITocTymnarer bopa
Y p https://m.edsoo.ru/ff0dOafa
H3nydenne u nornonieHue GoTOHOB
48 i I/I}ll'l €X0JIe aTOMa C O H(()I;o OBHA bubnmorera OK
p pexon . A yp https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroul. Buasl criekTpos
BoaHoBEIe cBOlicTBa yacTull. BoaHEI
49 ne bpoitns. Kopniyckynsipao- bubnmnoreka [JOK
BOJHOBOU Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHY)KJICHHOE U3ITyYCHHE
OTKpbITHE PATHOAKTUBHOCTH. OTIBITHI
bu6nunorexa LIOK
50 Pezepdopaa mo onpeneneHuro cocraBa

PAaAOaKTUBHOI'O U3JIYYCHHA

https://m.edsoo.ru/ff0d0fd2




51

CsaotictBa anbda-, 6era-, ramma-
u3ilydeHus. BiausHue
pPaZlMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3otomnel. Anbda-pacna.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydyenue

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

53

OHeprusi CBsI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. fAnepHbii
peakrtop. [IpoGiieMbl, IEPCIIEKTUBHI,
AKOJIOTMYECKHE ACTIEKTHI SIICPHOU
SHEPreTUKHU

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

54

DneMeHTapHbIe YacTullbl. OTKpBITHE
no3utpoHa. Meto el HaOII0IeHUS U
pETUCTpALIK JIEMEHTAPHBIX YaCTHI.
Kpyrasiii cron «DyHaameHTanbHbIe
B3auMOJeUCTBUA. ENMHCTBO
bu3nYECKOil KApTUHBI MUPAY

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38é3aH0r0 HEOA. Co3Be3 M,
SIpKUE 3BE3IbI, IJIAHETHI, KX BUIUMOC
newxkenne. ColHEYHAs! cUCTEMA

56

Comnnne. ConHeyHast aKTUBHOCTb.
Nctounuk sHeprum CoJiHIa U 3BE31T

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TNIABHOM
MIOCJIEI0OBATEIBLHOCTH. BHyTpeHHEee
ctpoenue 38€371. COBpeMeHHbIE
MIPEACTABIICHUS O TPOUCXOKACHUU U




sposroru CoTHIA U 3BE3]

58

Muneunsiii [Iyte — Hama ['anakTuxa.
[Tonoxenue u aBmxenne CosHua B
lNanmaxrtuke. ['anmaktuku. Y€pHbIE NBIPHI
B sAJlpax rajJakTHK

59

Bcenennas. Paz0eranue rajiakTuk.
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