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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ysibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUUA TIpernojiaBaHusl ydeOoHoro mpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aIUAX Poccuiickoi denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIBTATHI IO roj1aM 00yUEHUS;

e cojepkaHue yueOHOro npenmera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. IkoapHBIN Kype GU3NKN — cHCTeMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3yd4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKMX 3HAHUWA  ONpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIY4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMHU M JAPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOpMUpPOBaAHUE YMEHUU MPUMEHSTH
HAYYHBI METOJI TO3HAHMSI TP BBITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuail U3 BCEX pa3lenoB (DM3WKH, BKIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HEW MaTepuanl Kypca (QU3HKU
o0ObeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymmm B Kypce sBiseTCs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TOCBAIIEHHBIX HKOJOTMYECKUM Mpo0JeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU WM TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (pu3znueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpUH, JUIsl ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUNH U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN TOJIX0J B Kypce (UM3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alldHd SKCIEPUMEHTANIBHOU JAESITEIbHOCTH 00YyYaroluXcsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIHOJB30BAHHE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
paKkTUYECKUX padoT. BhijeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MNPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJs W3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM obOecrmieumBaeTcsl  OBJIAJICHHUE
OOyYaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYUH M TIOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PENICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJa4u C SIBHO
3aIaHHOM (PU3UYECKOU MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH Kak M3 OJHOrO pasjeia Kypca, Tak M UHTETpUPYs 3HAHUA M3
pa3HbIX pasnenoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMM IPAaKTHKO-
OpPUEHTHPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpPEeIHEr0 OOLIEr0 00pa30BaHUs TOJKEH U3yUaThCs B YCIOBUAX
IpEeIMETHOr0 KaOuHeTa (M3MKM WM B YCJIOBUAX HHTETPUPOBAHHOIO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1abopaToOpHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyZoBaHHE (OPMHPYETCI B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPaldoOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CredrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTuyeckue KOMILIEKTHI
71a00paTopHOTO O00OpPYAOBAaHUSA JIOJDKHBI OBITH IMOCTPOECHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpHUil.

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

e (opmMupoBanue HHTEpeca W CTpEeMJIEHUS OOy4YaOMIMXCA K HAYYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTUE HUX MHTEUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMSI KAaK pE3yibTaTa W3y4eHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (opMupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

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

JlocTrxeHne 3TUX lene oOecreynBaeTCsl pelIeHHeM CIEIyIoMMX 3ajad B

nporuecce u3ydeHus Kypca GU3MKH Ha ypOBHE CpEHEro o01ero oopa3oBaHus:



e TMpHOOpEeTEeHHE  CUCTEMBI  3HAHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PU3WKY, DJIEKTPOJWHAMHUKY, KBAaHTOBYIO (U3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUH B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIIOCOOOB peLIEHUs PAa3IMYHbIX 3a7a4 C $BHO 3aJIaHHOMN
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NUeCcKo MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSIHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS U TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEENICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3/JaHME YCIIOBUH JJIi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 4aca B HeJENO), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE TMepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX paldOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
poBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIuXCsl.



COJAEPXKXAHUE OBYUYEHUA
10 KJTACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOILECCE TMO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyueckne 3aKOHBI U TCOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOPMUPOBAHWU COBPEMEHHOW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M I1U(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeIHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U TMepeMelIecHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBMKEHHE  MaTepUAIBHOM  TOYKH IO
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUI0METD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO OMPEACIEHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeii  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIs MaTepUalibHOM TOUKHU. Tpetnit 3akoH HproTOHA 1151 MatepuaibHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAICHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 MU3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOUW YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorenumanbHas SHEPIUs YIIPYro
nedbopmupoBaHHor — npyxkuHbl.  [loTeHlManmpHass  SHEprust Tejaa  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIe  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEJ.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHMEM MEXaHUUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
[enbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEll KWHETUYECKOM SHEpPruu TEIIOBOro JBMKeHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHHe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHWE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHHI
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOcOo0bI €€ n3mMeHeHus. KonnuecTBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsI TEIMIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 00 ammabatHoMm mporecce. [lepBhili 3aKOH TEPMOJMHAMUKHU.
[IpumeHnenne TmepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoaunHaMuku. HeoOpaTtuMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEWCTBUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nericTBus TemioBod MmammuHbl. I{ukn KapHo um ero ko3pduimeHT IoIe3HOro
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HHEpruu Teja MpH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OYTBUIKM TOJ JEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPIUH (TeMIIepaTyphl) Teaa IpH TeIionepeiaye.

OneiT 1Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepenue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHbI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: THTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpPHUaloOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TaPOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIaBJICHUSI KPUCTALTMYECKOTO BEIIECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzanus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX

3apsinoB. [IpOBOJMHUKM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
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BszaumopeiictBue 3apsa10B. 3akoH Kyiona. ToueuHbli 3IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh anekTpuueckoro mnoiis.  [IpuHuun
CYNEPHO3ULIUNA DNEKTPUYECKUX Ioner. JIMHNKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
IOJISL.

Pabora cun  anekrpocrarmyeckoro  mons.  [lorenuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOMHUMKM W AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JlvanexTpryeckas MpOHULIAEMOCTb.

OnexkrpoémkocTs. KoHeHcaTop. DNEKTPOEMKOCTh INIOCKOTO KOHAECHCATOpa.
DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHudeckue yCTpoWcTBa M IPAKTUYECKOE IPHUMEHEHHE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIJIEHHE BJIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3anmoenicTBruE HadIEKTPU3OBAHHBIX TE.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DJIIEKTPOCTATUIECKOM IIOJIE.

DnexkTpocTaTudecKas 3amuTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUSI MEXXAY HUMH U JUJICKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

W3mepenne d1eKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannbsiii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Hcrounnku Toka. Crna Toka. IIocTosSHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBarenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

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

DNEeKTpOABMXKYLIasl CUila M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3axoH Oma 11 OJHOM (3aMKHYTOM) AyieKTpuueckoi uenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJLUIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

DOnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpOBOIHUKHY. CoOcTBeHHas " IIpUMECHAst  MPOBOJUMOCTD
NOJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.
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DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITETBbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [1nazma.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OJJICKTPOHArpeBaTEIbHBIC TMPHUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOAHUKOBBIN JHO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAHN MOMEPEYHOr0 CEUEHUS U MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wu3MepeHHe dIEKTPOJABIXKYIIEH cuibl. KOpOoTKOe 3aMbIKaHUE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psa U IpOBOJIMMOCTb BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 37eKTPOIBUKYIIEH CUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OuoN0TNY, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnores3a, (uznyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboia, rumnepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUIBI TEIUIONIEPE/IayH, TEIJIOBOEC PABHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.
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Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEH U
ra3oB, JJIEKTPUUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJUTHYECKAS HUCCOLMALMS,
rajJjbBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKYA, HWCIOJIH30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYyTUe€), JIBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHArpeBaTEIIbHbBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  INOCTOSSHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUIMO Cynepno3uiuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapTuHA JMHUA MarHUTHOMN
WHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKoM. KapTuHa JNMHUN WHIYKIUH
MarHUTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT JpcTena. BzanmoneiicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
WHAYKIAK. OJIEKTPOABIKYIIAs CWila HWHAYKIUM. 3aKOH BJEKTPOMarHUTHOMN
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuyeckoe moje. DICKTPOABWKYIIAs CHJIA HHAYKUAH B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJHOM MarHMTHOM TOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABUKYIIAs  CHIIA
CaMOUHTYKIIUH.

DHEprusi MAarHUTHOTO TIOJIST KATYIIIKU C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.
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TexHndeckue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHBIC
MArHUThl, 3JEKTPOMATHUTHI, SJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUll, UHIYKIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOT'O MTy4YKa MarHUTHBIM TOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMmopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JlenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJBUKYIIEH CHUJIBI MHAYKIIMM OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO TMOJIsI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUA 2JIEKTPOMArHUTHON UHAYKIIHH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 3J1eKmMpoOMaZHUMHbIE KONE0OAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUSI.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u (aza xoseOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. YPaBHEHHE TapMOHUYECKHX
kosebanwuii. [IpeBparieHne sHepriuy Npy TApMOHUYECKUX KOTIeOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMU KoJjiebanusiMu. Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPrUU B UJEATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusAX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsL.

[lepemennpii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA U
HaIpsHKCHUS.

Tpancdopmarop. [IponsBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
JHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIeKTpodHepruu. KynpTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, IMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJIeOATENbHON CHUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKU MASITHUK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Hab6mronenue pe3onanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3sonanc mnpum mocCiIenOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN JIEKTPOIEPENAUH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

HccnenoBanre 3aBUCMMOCTH MEPUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccenmenoBanue NEPEMEHHOIO TOKa B LENH W3 IIOCIENOBATEIBHO
COCIMHEHHBIX KOHEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JJIMHA BOJHBL [lonmepedyHsle W NPOAOJIBHBIE BOJIHBIL.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BoiHe. CBoOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXeHHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIxana >JIEKTPOMAarHUTHBIX BOJH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3ByKOBas AWArHOCTMKA B TEXHUKE W MEIWLMHE, panap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Koneobmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnroenre CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
nperoMIIeHUE, ONspu3anus, AMpakuus, uaTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
omgHOpoaHOU cpexe. JIyu cBera. ToueuHbI UICTOUHUK CBETA.

OtpaxkeHne cBera. 3aKOHbI OoTpaxkeHusi cBeta. [locTpoeHue n3zoOpaxeHuit B
IJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTElNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBaromux guH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

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

Hudpakuus cBera. JudpakuronHas pemeéTka. YCIOBUE HaOIIOIEHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOWCTBa M TMPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MPOCKIUMOHHBIA ammapaTr, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIEéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpssMONTMHEHOE pacCIpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpruodoOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moieslb CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu Mukpockomna, TeJIeCKOona.

Habmronenne natepdepeHIny CBeTa.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.
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[TosydyeHue cuekTpa ¢ MOMOIIbIO TPU3MBI.

[Toydyenue ciekTpa ¢ mMOMOIIBIO JUGPAKIIUOHHON PEIIETKH.
HabGnronenue noasipu3zaluy CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol
N3mepeHune nokazaresis NpesioMJIEHUs CTEKJIA.
HccnenoBanue CBOMCTB M300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panunbl  NMPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIEHHAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOJYJA CKOPOCTH
CBETa B BAKyyM€, IPUHIUI OTHOCUTEIBHOCTH DUHINTEWHA.

OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHH U COKpAIlCHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMIyJbC (pOTOHA.

OTtkpoiTue 1 ucciaeaopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dborodddexra. YpaBHenue DiHmTeHa 11 Portodaddexra. «KpacHas rpaHuna»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(dQdeKT HAa yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -YacTHIL.
[Lmanerapnas moxpens aroma. Iloctynatel bopa. M3nmyuenue wu mnoriouieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bujel
crekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/Ia.
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BosHoBbIe cBolicTBa yactull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.
TexHuyecknue yCTpOHMCTBA M MNPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnrofnenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl
Habnrogenue IMHeH4aToro CuexkTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuo  cocTaBa
paanoakTUBHOTO u3iydyeHuss. CBoiicTBa anbda-, OeTa-, raMMa-u3JIy4eHHs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenbepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.
Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH palOaKTUBHOIO pacmajia.
OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.
S nepuble peakunu. JleneHue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DieMeHTapHble YacTULlbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBAa U NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTurK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii akcnepumenm, nabopamopuvie pabomul
HccnenoBanrie TpeKOB YacTHIL (M0 TOTOBLIM (OTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKECHUE.

ConHeyHas cucTema.

Cosnne. ConHeuHast akTUBHOCTh. McTounuk sHeprun ConHIA W 3BE3.
3BE3/1bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpamMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM IIOCIIEIOBATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE371. COBpEMEHHBIC MPEJACTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'anmaktuka. Ilonoxkenue u aBwkenue CoiHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
TaJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Paz0beranue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkToBOE M3IIydeHHUE.

Macmtabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaOmronennss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUH ISl OTpeIeNICHUsI TI0JIOKEHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B teneckon Jlynsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponps ¢usuku wW acTpoHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAJILHOM M dTHYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJIb U MECTO (DH3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOH KapTUHE MHPA, POJib (PU3HUECKON TEOpUun
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpA, MECTO
(bU3NYECKOM KapTUHBI MHpa B OOIIEM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcaMH MaTE€MaTHKH,
OMONOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (unyueckas BEJIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHCTEMBl YPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIIMH HAa OCU KOOPJIHMHAT, CIIOKECHUE BEKTOPOB,
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MPOU3BOIHBIC DBJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJO00MS TPEYTOJHHHUKOB,
OTpe/ieNieHUe MIIOMAAN MIOCKUX (GUTyp 1 00bEMa Tell.

buonoecus: snektpuueckue SBICHUS B KMBOW MNpUpoOJE, KoyeOaTeabHbIE
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE ABJIECHUS B )KUBOW MPHUPOJIE, NEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsl CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJu3.

l'eocpagua: wmarHuTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboToCchEMKA 36eMHOM TOBEPXHOCTH, MPECKA3aHNE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAWA 3JEKTPOINEpENady, TEHEpaTop NEPEMEHHOr0 TOKa,
AJIEKTPOJBUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, pPaguONpUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
COJIHEeuHas Oatapesl.
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmMera «Dusmka» T0KHbL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOYyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TNO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJIECHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE peav3alii OCHOBHBIX HaIlpaBIICHHUI
BOCIIUTATEIBHON NESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECax TPa’kJaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXxJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyLIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHHSA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,

MpUCYIIEro (Pu3nIecKoi HayKe;
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S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyNbTYpbl, OCO3HaHHE TIJ100aJIbHOrO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEd YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (QU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAaHHWE LIEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKM  OCYHIECTBJIATH  HPOEKTHYD U HCCIIEJOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIEC YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS
ba3oBble Jioruueckue aeMcTBUA:
CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATEIBbHOCTH, 3aJaBaTh IMapaMETpbl U KPUTEPUU HX
JIOCTHIKCHMS,;
BBISIBJISITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPHUBAECMBIX
bU3NYeCcKuX SIBICHUSIX;
pa3pabaTeiBaTh IJIaH PEIICHHUS MPOOJEMBbI ¢ YUETOM aHaIM3a UMCEIOIIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIESITEIILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
L[E€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSIX  PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiefoBaTe/ibCKHe JeiiCTBUS:
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOAaMHU
buznuecKoil HayKu;

BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIbHOMY HOUCKY
METOJIOB pEeUIeHMs 3ahau (PU3UYECKOTO COJAECP)KAaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUAAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALMY, MPEOOPAa30BAHUIO M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX IPOEKTOB B 00J1acTH (PU3HKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4auy,
BBIIBUTATh TUNOTE3Y €€ pEelICHHs, HaXOAWTh apTyMEHThI Jii JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHaJIM3UpPOBaTh MOJYYEHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA MO (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE OAXO0/bI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE abTEepPHATUBHBIEC PEILICHUSI.

Pabora c nndopmanueii:

BJIa/IETh HABBIKAMH TMOJIydeHHUs WHPOpPMAIUU (PU3UIECKOTO CONIEpKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOMCK, aHaJM3,
CUCTEMAaTH3alUI0 U HHTEPIPETAlNI0 MHPOPMALMU pPa3IMYHBIX BHUIOB U (popm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a1ad ¢ CcOoOMIOJIcHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TMUTHEHBI, pecypcocOepexeHHsl, TMPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax cC
yu€TOM HazHayeHHs] THPOPMAIIUH U LEIEBOU ayAUTOPHUHU, BHIOMpPAs ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS:
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OCYILECTBIAThH OOIICHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOI0 TOYKY 3PEHHs C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh AEUCTBUA MO €€ IOCTH)KEHUIO: COCTABIISITH IUIAH JCHUCTBUU,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO Yy4YaCTHHKAa KOMaHIbl B
oOLIMi pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBAaTh MJEU C TMO3UIHMH HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBUS
Camoopranusamnus:

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

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIILHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

24



BIAJCTh HABBIKAMH  TO3HABATEILHON  pedieKCHMH KaK  OCO3HAHUS
COBEPIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB H
OCHOBAHUII;

UCIIOJIB30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHU)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTHX HA OMIHOKH.

B mpornecce qocTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYaroIIuXcs
COBEPIIICHCTBYETCS AMOITMOHATEHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBAThCS K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

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

INPEAMETHBIE PE3YJIBTATBI
K xonmy oOyudenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON ESATEIIBHOCTH JIIOIEM;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, MHEPIIUATIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPOE TEO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUH 3apsl IPU pelieHuH (PU3NUecKuX 3ajay;

pacro3HaBath (U3HUYECKHE SABJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBI)KCHUE, CBOOOJHOE IaJICHHE TeJ, JBWKCHHE 110 OKPYKHOCTH, HWHEPIHs,
B3auMOJIeHicTBUE Tell, TU(dy3us, OPOYHOBCKOE JIBI)KEHHE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PY HarpeBaHUM (OXJIAXCHUHN ), TEIJIOBOE
pPaBHOBECHE, WCHApPEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAJUIM3ALNs, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHHUE JABJICHUS I'a3a IPU €TI0 HArPEBAHUU B 3aKPBITOM
COCyJZle, CBSI3b MEXKIY MapaMeTpaMHd COCTOSIHHSL Tra3a B HM30IpOlEecCax,
AJICKTPU3ALMS TEJ, B3aUMOJICCTBUE 3aPsIIOB;

OMHUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yys (U3UYECKHE BEJIWYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMIYJIC TE€Jla, KNHETUYECKasd SHEPrusi, MOTCHUUAIbHAA YHEPTHS, MEXAaHUYECKAS
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM TPABHUIBLHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUHMHY C APYTUMU
BEJIUYMHAMM;

OIMACBHIBATh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI W TEIUIOBBIC SIBIICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUSI XaOTHYECKOTO JIBMIKEHUS MOJICKYJ, CPEIHECKBAIpATHYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; MNpPU OMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUN CMBICIT HCIOJB3yeMbIX BEIMYHMH, WX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYEHHBIC JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JI€, HANPSKEHHOCTD MOJISI, TIOTEHINAJ, Pa3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] M EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMU;

aHAM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIB3Yys (U3MUECKHE
3aKOHBI M MPUHIUMNBL: 3aKOH BceMupHOTo Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM JHEPIuM, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHs BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEIUIOBOTO JBMKEHHUSI MOJIEKYJ C
aOCOJIFOTHOM TeMmIepaTypoM, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpw 3>TOM pasiinyarh CJIOBECHYIO
GbOpMYIMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIAIBI JCHCTBUS MAIMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopMmynupoBaTh MpoOeMy/3amady ® TUIIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEMJIOKEHHOTO O0OpYy/IOBaHUS, MPOBOJIUTH OMNBIT U
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3MYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpPOBATh pE3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEIMYMH B
BU/JIE TAOJIUILI U TPa(UKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpH IMPOBEJCHUHM HCCIIEJOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeOBAaTEIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AaOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (PU3MUYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOoOXoAuMbIe i1 €€ pelleHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATBHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUN C OMNOpPOM HAa HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHE IBIICHUS,

UCIIOJIb30BaTh ~ MpPU  pEIIeHUH  y4yeOHbIX  3aJady  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEJICTABJICHUS YICOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;
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IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOIECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEaE;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJJAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJCKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K kxoHny oOyuenus B 11 kiacce npeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3HUECKUX MOJIEIIECH:
TOYEUYHBIN JIEKTPUUECKUI 3apsij, Jy4Y CBETa, TOUECUHbIM HCTOYHMK CBETA, AJIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpU pelIeHUuH (PU3NYECKHUX
3a/1ay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (DPU3UKH: AJIEKTpUYECKasi POBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasi WHAYKUUSA, JEWCTBHME MAarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsfll, AJEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTepdepeHuusi, audpakuus U TOJAApU3ALMSA  CBETa, JMCIEPCUS  CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cBeTOBOE JaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJOpPOAAa, €CTECTBEHHas W HCKYCCTBEHHas

PaIUOaKTUBHOCTb;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTh  pPAa3IUYHBIX  Cpea) |

AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUYECKHUE BEIUYUHBI:
DIEKTPUYECKUI 3apsl, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHJYKIUST MarHUTHOrO Mojisi, cwia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHOoJ M YacToTa
KojeOaHuii B KoyseOaTenTbHOM KOHTYpe, 3apsii W CHJla TOKa B Tpolecce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWUJia JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUYECKHIMA
CMBICI UCIIOJB3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W EIUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYUMHY C JAPYTUMH
BEJINYNHAMU;

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS W TMPOLECCHI, HCIOIb3Ys
bu3MYecKue BEJIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JTAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIWYMHAMU,
BBIYUCIISITh 3HAaUCHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UUYECKHUE TMPOIECCHl U SIBJICHUS, UCIIONB3Yys (U3HUECKHUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOIO U MapaIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
WHYKINH, 3aKOH MPSMOJUHEUMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, mocrynartel bopa,
3aKOH PaJIMOAKTHUBHOI'O pacnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONpENIEIATh HAIIPABIICHHE BEKTOPA MHIYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIiepa u cuJibl JlopeHna;

CTPOUTh UM OIHCHIBATh H300paXEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MpPHU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJIOKEHHOTO O0OpYJIOBaHMS, MPOBOAUTH OMNBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpATh ONTUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIWYHMH C HCIOJb30BAaHUEM
NpSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PHUKCHpPOBAThH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BAHNUS;

29



co0MI01aTh mpaBuia OE30MacHOro TpyJa MPHU MPOBEIECHUU HCCIIEIOBAaHUI B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemaTth pacuéTHble 3aJaydl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3Ys (PU3UUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 33a4u
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEeoOXoauMble NJisi €€ pellleHUs, TPOBOAUTh PacUyEThl M OIICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTHUYECKN HEMPOTUBOPEUUBYIO
LIETIOYKY PACCYKIECHHM C ONOPOM HA HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

UCIONB30BaTh  MPU  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U MIPEICTABJICHUS YUYEOHOW U HAy4YHO-NOMYJIAPHON MH(POPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOIYyYaeMyt0 HH()OPMAIHIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAaIIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOIb30BaHUS B MOBCETHEBHOM
KU3HY;

IPUBOJNUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UMKE B MOBCEAHEBHOW >KU3HU
Uit obecrieyeHus: 6€30MacCHOCTH MPU OOpaIEHUH ¢ MPUOOPAMH U TEXHUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBECHUS B OKPYXKAIOILIEH CpEaE;

paboTaThb B TIpyHle C BBHIMNOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TpPyNIbl, PALMOHAIBHO pACIPEAENsATh OOS3aHHOCTH U
IJJAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Hroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
) TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka [JOK

@dazoBbIE IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
+ reKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 71eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nosue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4yeckue 1 dJIEKTPOMarHUTHBIC 5 | bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
OTHOCUTEIIHLHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK

. 4
4.2 Crpoerue atoma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6 OBOBHIAIOHIEE ITOBTOPEHHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngj;;fj;gﬁﬁﬂlcwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

®u3nka — HayKa O IPUPOJIE.

1 Hayunble MeTZK bl HO?I»)HapHI/ISI 1 bubmmorexa [OK

yi A https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Pousb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIeH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIHFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE | bubnnorexka [HOK
JOBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe maieHue. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepHaIbHON TOYKH IO 1 bubmmorexa [JOK

P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [IpuHiun oTHOcuTeNbHOCTH [ anumes. 1 bubnmoreka [JOK
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HuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK

? cyneprosHt citl. Bropoi saxon https://m.edsoo.ru/ff0c3bes
HproToHa 111 MaTepualbHOW TOUKU

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUaJbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TskecTu. IlepBasg kocMuueckas bubmmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapduument tpenus.

13 Cuna :ngOTI/IBJ'IeI—(IbI/Iq})I npu I[BI/IE(CHI/II/I bubnmorexa LIOK

https://m.edsoo.ru/ff0c3{76
TeNa B JKUAKOCTH WJIM ra3e
[TocTynaTenbHo€e U BpamaTreabHOe

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPAOIO TENA
HNMnynsc MaTepuanbHOW TOYKH,

1 CHUCTEMBI MaTePUAITbHBIX TOYCK. bubnmoreka [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMmnyiabsca. PeakTuBHOE NBUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernaeckast sHEpTrUst MaTepruaaIbHONR bubnmnoreka [JOK
ToukHu. Teopema 06 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUu

17 IToreHunanbHas sHEprusi. bubnuoreka [IOK
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18

[ToreHuunanbHas SHEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MPYKUHBIL.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HEIMOTCHIIMAJIBHBIX CHUJI C UBMCHCHUEM
MeXaHUYECKOU OHCPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

https://m.edsoo.ru/ffOc461a

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

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3NHOBOTO KI'yTa»

20

21

22

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE TOJ0KEHUST MOJIEKYIISIPHO-
KHHETH4YeCcKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTypa
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u e€ uzMepenue. [llkana Temneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa

26 CpeHel KHHETUYECKON IHEPTUur bubnmoreka [JOK
JBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona

27 3axoH [lanbroHa. ["a30BbIe 3aKOHBI
JlaGopaTopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMH COCTOSHUS
Pa3peKEHHOT0 raza»

29 M3omponeccel B HI€aIbHOM Ta3e U UX bubnnorexka [JOK
rpajguueckoe npeacTaBlIeHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3meHnenust. KonmnuectBo bubnuotexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OJTHOATOMHOI'O UJI€AJIBHOTO
rasa

31 Bunae! renionepenaun bubmmorera [IOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenave. AnuabaTHBIN Mpoiece
13 I1epBbIil 3aKOH TEPMOJIMHAMUKH U €TI0 bubnnorexa [JOK

NPUMEHEHHE K U30IPOoIIeccaM

https://m.edsoo.ru/ffOcSefc
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HeoOpatumocTs npoiieccoB B

bu6mmoreka [IOK

34 .B i
HIPEIpOE. BTOPOH SaKoH https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpunmun gevicteus u KIIT/ Tenooi bubmuoreka [JOK
MaIIuHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKOJOTUYECKHe MPOOIeMbl
TEIUIOHEPTETHKU
18 Ob6o06maromuit ypok «MosnekynspHas bubnnorexa [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpsHas pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa [OK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJIAKHOCTH BO3/1yXa. HachleHHbIn bubmmorexa [OK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u
42 amopdHble Tena. AHU30TPONHS bubnnorexka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. COBpeMEHHBIE MaTePHAITBI
[TraBneHre M KPUCTAIUTH3AIINS.
43 VYV nenpHas TEmaoTa MIaBICHUS bubmorexa HOK
! ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 Y 0
PABHCHHE TEILIOROTo baranca https://m.edsoo.ru/ff0c6820
45 DJIeKTpU3alus Tell. DIEKTPUUECKUI bubnuorexa [JOK
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3apsia. JBa BUIa IIEKTPUYECKIX
3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

https://m.edsoo.ru/ffOc6bcc

46 OJYOPOBOIHUKHU. 3aKOH COXPaHEHUI buGnnorexa LIOK
yip ’ p https://m.edsoo.ru/ffOc6bec
3JIEKTPUYECKOIO 3apsijia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. ToyeuHBIN 31€KTPUIECKUI buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ffOc6ces
3apsj
Hanpssk€HHOCTB 2IEKTPUIECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnnoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cui snekTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
’ Hadt. https://m.edsoo.ru/ff0c6£00
[IOTEHINAIIOB
ITIpoBOOHUKH U OUAIEKTPUKHU B
50 3J'IpeKT OCTaTUIECKOM HOIJ)'IC bubnnorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexTpoéMkocTh. KoHmencaTo
p A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubnmorexa LIOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

ammapara, CTpyHHOT0 IpUHTepa.
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55

56

57

DNeKTpOCTaTHYECKAsl 3aIIUTA.
3azeMyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma jist
ydacTka 1enu

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHKKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOB»

PaboTa 1 MOIIHOCTB ANMEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7410

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

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJ1C uCTOUHMKA TOKA U
€ro BHYTPEHHET0 COMPOTUBIICHUS

0.5

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

59

PesepsHbliil ypok. KonTpoiabHas
paborta no Teme "DnexkTpoauHamuka' /
Bcepoccuiickas npoBepouHast paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

61

O06o0maromuii ypok
«OnexTponuHamukay / Beepoccuiickas
poBepoyHas paborta

SJ'ICKTpOHHa}I IMPpOBOAUMOCTD TBépIILIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT

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

DNEKTPUUECKUM TOK B BaKyyMe.

62 . 1
CBoIiCcTBa 3JIEKTPOHHBIX ITYYKOB
[omynpoBoAHUKH, HX COOCTBEHHAS U

63 IpUMecHas IpoBoAUMOcTh. CBoiicTBa | bubnuoreka [IOK
p—n-nepexoaa. [1oaynpoBoAHUKOBEIE https://m.edsoo.ru/ff0c84ae
npubopHI
DNEKTPUUECKUN TOK B pacTBOpPax U

64 pacIiaBax 3JIEKTPOJIUTOB. | bubnuoreka [IOK
DIIEKTPOIUTHIECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUUYECKHI TOK B raszax.

65 CaMOCTOSITeTLHBIN U 1 bubmuorexa [JOK
HECaMOCTOSTENIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ffOc84ae
[Imazma
OnexTpudeckue Npudopsl U

66 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0e30macHOCTH
Konrponbnas pabora no reme

67 «Qnekrpocraruka. [TocTosHHBIM ] bubmuorexa [IOK
ANEKTpUYECKU TOK. TOKH B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cperax»

68 PesepBHblit ypok. O6o0maronmii ypok 1 bubmmoreka [IOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
o
‘:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue i[:;:ennﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTostHHBIE MATHUTHI U X

| B3auMoJielicTBHE. MarHuTHOE 10JIe. | bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHON UHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OnbIT DpcTeaa. | bubmmoreka [JOK
B3anmoneiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas pabota «3yueHue | | bubnmnorexa [JOK
MarHuTHOTO II0JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS HA

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnexkTpomMarauTHas HHAyKIus. [loTok |
BEKTOpa MarHUTHON uHAYyKIuu. I1C
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WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Gapanes

JlaGopaTopHas pabora
«UccnenoBanue siBICHUS
ANEKTPOMArHUTHOM UHYKITHI

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

NunykTuBHOCTB. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKLIUN.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTEIIN JIEMEHTapHbIX YaCTHIL,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

O6o0maromuii ypok «MarautHoe
I10JI€C. 3J'I€KTpOMaFHI/ITHa$[ UHIAYKOUS

KonTponbHas pabora mo Teme
«Mar"guTtHoe 1oJe.
SHGKTPOMaFHI/ITHaSI I/IHI[}/KIII/ISI»

CB0OOIHBIE MEXaHUUECKUE
kosebanus. ["'apMoHndeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MacChl TPy3a»

bu6mmoteka IIOK
https://m.edsoo.ru/ffO0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nunorexa LIOK
https://m.edsoo.ru/ff0caf06
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14

Koneb6arenbubiii koHTYp. CBOOOIHBIC
AJNIEKTPOMArHUTHBIC KOJIcOaHuUs B
UJeATbHOM KOJIe0aTeTbHOM KOHTYPE.
AHanorust M1y MEXaHHYEeCKUMHU U
ANEKTPOMArHUTHBIMH KOJICOaHUSIMU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJICATTBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxXaromx
KosieOaHusX. BbIHYXIeHHBIE
MeXaHHYeCKHe Koaebanus. Pe3onanc.
BI)IHY)KIIGHHBIG BHCKTpOMaFHI/ITHI)IC
Koae0anus

[lepemennsbiii Tok. CHHYCOMIATBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYIHOE 1
JIEWCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOTO 3BOHKA,
reHeparopa INepeMEeHHOr0 TOKa,
JIMHUU 3JIEKTpoliepeaayd

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bubmuoreka [IOK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
KynbTypa ncnonb3oBanus
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AJEKTPOIHEPTHH B TOBCEAHEBHON
KUZHU

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21 pacrpocTpaHeHus U JJIWHA BOIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunble U IPOJOJIBHBIE BOJIHBI
” 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbHIE BOJHBI, UX
23 cBoKcTBa U ckopocTk. [lkana bubmmorexa [TOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHUUMIBI paTIUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacts
cBA3u. Paguonokanus
)5 KonrtponsHas pabdora «Konebanus u bubmmnoreka HOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
Toueynslii HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ffO0cd350
cBeTa
OTtpakeHne cBeTa. 3aKOHBI
27 oTpaxkeHus ceta. [loctpoenue brbmorexa [OK
. https://m.edsoo.ru/ffOcd4e0
M300paKeHU B IJIOCKOM 3epKajie
[Ipenomnenne ceera. [lonHoe
)3 BHyTpeHHee oTpakeHue. [IpenenbHbril bubmuorexa [JOK
YIOJI MOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKeHHUS
29 JlaGopatopnas pabora «3mepenue bubmuoreka [JOK
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IIOKas3aTeyid MPEJIOMIICHUA CTCKIIA»

Jlunssl. [TocTpoenue n3odpaxkeHuil B

https://m.edsoo.ru/ff0cd67a

. bubnnorexa [JOK
30 nuH3e. Popmysia TOHKOM JIMH3HI.
https://m.edsoo.ru/ff0cddle
VYBenuueHue JTMH3bI
Jlaboparopnas pabota
31 «HccnenoBanue CBOWCTB
M300paXEHUI B TUH3AX)
Hucnepcus cBera. CI0XHBIA COCTaB
1 6enoro ceera. LIer. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
13 Nutepdepennus cpera. udpakius bubnnorexa [JOK
cera. JudppaknuonHas pemerka https://m.edsoo.ru/ffOced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubmmnoreka HOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpbI U yCTPOMCTBA U
YCJIOBHS UX 0€301aCHOTO TPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [loctynarer bubnmnorexa [JOK
CIIELIMAIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
OTHOCUTENBHOCTH OJHOBPEMEHHOCTH.
bubnunorexa LIOK
37 3ameIeHre BpEMEHH B COKpaIlleHNe
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 yacTUIbl. CBsI3b MacChl C SHEPTHEN U brbmorexa [OK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPIHsl TOKOS
39 KonTponbnas pabora «OnTuka. bubnuoteka [JOK
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OCHOBBI crielMaIbHON TEOPUU
OTHOCHUTEIBHOCTHY

®otonsl. Dopmyna [Inanka. Jueprus

https://m.edsoo.ru/ffOcf6£0

bubnunorexa LIOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 1IOK
HOIHNOTEKA
41 otoddbdexra. OnbiTel A. I
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsbl poTorddekra. YpaBHeHue
42 SﬁHmTeI(?lI)Ha nq:lq)(bOToatb(;@)eKTa bubmrorexa LIOK
A ' https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» ¢potorpdexra
Jasnenue cBera. Onbitsl [1. H.
. bubmuoreka [{OK
43 JleOeneBa. XumMudeckoe JIENCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
¢boTorMeMEHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUO
45 Pemenue 3agad mo reme «1E€MEHTBI bu6mmoteka IIOK
KBaHTOBOM ONTHUKM)) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbBITE
46 Pezepdopaa mo paccesHuio o-4actu bubmorexa HOK
PPOpAA 1O b t https://m.edsoo.ru/ff0d091a
[Imanerapnas MoJenb aToMa
bu6nunorexa LIOK
47 ITocrymarer bopa
TYHATBE HOp https://m.edsoo.ru/ff0dOafa
W3nyuenne n mornomnieHne GpoTOHOB
48 I I/I}ll'lqe exoJie aTOMeIlH co H(()ll)"O OBHS bubmorexa LHOK
P pexol . g yp https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
49 BonnoBbie cBOMCTBa yacTuil. BosHbI bubmuorexa [IOK
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50

51

ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTKpBITI/Ie PaaAruOaKTUBHOCTH. OnbITH

Pesepdopna no onpenenenuto cocraBa

PaaOaKTUBHOI'O U3TTYUYCHUSA

CoiicTBa anb(a-, 6era-, ramma-
u3nyueHus. BiusHue
PagIioOaKTHBHOCTH Ha YKHUBBIC
OpraHu3MbI

https://m.edsoo.ru/ff0dOca8

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

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

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

53

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
Snepubie peakuuu. SAnepHbIin
peaktop. [Ipo6iiembl, NEPCIEKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI SIEPHOI
SHEPTEeTUKU

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

54

DOnemeHTapHble YacTUlbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOIIOIEHUS U
pEerucTpaluu 3JIEMEHTAPHBIX YaCTHLI.
Kpyrastii cton «®yH1aMeHTalIbHbIE
B3aUMOJIeUCTBUS. ENUHCTBO
(bu3MUeCKOil KapTUHBI MUPA

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38

55

Dransl pa3BUTUS ACTPOHOMUHU.
[IpuknanHoe 1 MEPOBO33PEHUYECKOE
3HaueHUe acTpoHoMuu. Bun
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56

3B&3HOrO Heba. Co3Be3aus, IpKre
3BE3 MBI, INIAHETHI, UX BUIUMOC
nBrokenne. ConHeyHas cucreMa

Counuue. CoHeuHass akTUBHOCTD.
Hctounuk sHeprun CosiHia v 3BE311

57

58

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
MOCJIe1I0BAaTEIbHOCTH. BHyTpeHHEee
ctpoeHue 3B&31. CoBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

Muneunsiii [lyte — Hama ['anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. ['anaktuku. YépHbie
JBIPBI B SIAPAX TAIaKTHK

59

Bcenennas. Pazberanue rajnakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe nsnyuenue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl aCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

O6o06matomuit ypok. Ponb pusuku u
aCTPOHOMUHU B DKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJIOBeKa

O6o0maromuii ypok. Poibs u mecto
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(GU3MKN ¥ ACTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O6o0maromuii ypok. Poib
64 (dbuzmveckoit Teopun B HOPMUPOBAHUH
MPEACTABICHUH 0 PU3NUIECKOM

KapTUHE MHpa

Ob6o06maromuit ypox. Mecto
65 (hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
psly COBPEMEHHBIX €CTECTBEHHO-

Hay4YHBbIX HpeI[CTaBJ'IeHI/Iﬁ O IIpHUpOALC

66 PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAsE MHIYKIHS

PesepBubiit ypok. Ontuka. OCHOBBI
67 CHelHaIbHON Teopun

OTHOCHUTEJIbHOCTH

Pezepnslit ypok. KBanroBas ¢usuka.
68 DneMeHThl aCTPOHOMUU U

acTpOpU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmorexa LIOK

https://m.edsoo.ru/ff0d1784
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

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

JleMOHCTpUpOBaTh Ha NpPUMEpax poJib M MecTo (HU3MKH B
(hopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IMPAKTUYECKOU IEATEIBHOCTH

moaei

10.2

VY4YuUTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOJIETICH:
MaTepualibHas TOYKa, MHEpLHalbHAas cHCTeMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUIKOCTEN 1
TBEPABIX TEJ, TOYEYHBIM JIJIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usnueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETHUYECKOW Teopuu
CTpPOCHMsI BELECTBA U  JJIEKTPOJUHAMHMKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPsIMOJUHEIHOe JBUXKEHHE, CBOOOAHOE MaJeHHE
T€d, JABWXKEHHE IO OKPYXHOCTHU, WHEpLUs, B3aUMOJCICTBUE TE;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJlaXkieHnn), TelJIOBOE paBHOBECHE, HCIApEeHHe, KOHJIEHCallus,
IJIaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNE JABJICHUS ra3a MNPy €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IapaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus TEJ, B3aUMOJICHICTBHE 3apgaa0B

OnuchiBaTh MEXaHWYECKOE JBIKEHHE, HCHOIb3ysd (u3nyeckue
BEJIMYUHBL: KOOPJAHMHATA, IIyTh, NEPEMELIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYEeCKas DHEpPIrus,
MOTEHIMabHasl JHEpPrHs, MeXaHudeckas pabora, MexXaHU4ecKas
MOIITHOCTh; TIPU OMMCAHUH NMPABUIBHO TPAKTOBATh (PU3NUYECKHI CMBICIT
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs M €AMHUIIbI, HaXOAWUTH
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YMHaMuU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC
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10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUECKUE BEJIMYMHBI: JIaBJICHHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYECKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSS JHeprus, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, IpHU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnyeckuit CMBICIT
UCIIOJIb3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS M CIWHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIONINE JAHHYIO PU3HUECKYIO BETHUHUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh H3y4YeHHbIE JJEKTPUUECKHE CBOWCTBAa BeIIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys (hU3HUECKHe
BEJIMYUHBI: ANEKTPUYECKUN  3apsif, JJEKTPUYECKOE  TIOJIE,
HampspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHILUAJOB; MpH
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYCHHS W CJWHUIBI;, YyKa3blBaTh (OPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYl0 BEIUYMHY C JAPYTUMHU

BCINYNHaMN

aHaIM3UpoBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MPUHLUIBL: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpPaHEHUS MEXAaHWYECKOM JHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IIPUHLNAI CYNEPIO3ULUN CUJI, TIPUHIIUIT
pPaBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM OTCUYETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KUHETUYECKOM SHEPruU TEIUIOBOIO JBHUKEHUS MOJEKYN C
aOCOJIIOTHOM TEMIIepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; npu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTH
OOBACHATH OCHOBHBIC MPHUHIUIIBI JCUCTBUS MAIWH, NPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3ivyuaTh YCJIOBHSI HX 0€30MacHOro

HCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HU

10.9

BBIMOTHATE SKCTIEPUMEHTHI 110 UCCIAEAOBAHUIO (PU3MUECKUX SIBJICHUN 1
MPOLIECCOB C MCMOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; NpU
3ToM (QOpMYIHpPOBaTH MTpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
IKCTIEPUMEHTA, coduparb  YCTAaHOBKY M3  IPEJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI

10.10

OCYIHCCTBJ'IHTB NpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBINA CIOCO0 H3MEpPEHHs U
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HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OICHKN HOFpGHIHOCTGfI I/I3MepeHI/1ﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PUINYECKUMH BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBAaTh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHMOCTH
(bu3MUYecKrX BEIWYHUH B BUE TaOIUI U rpadukoB, AeaaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM IEATEIbBHOCTH C HMCIIOJIb30BAaHUEM

M3MEpUTENBHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYy10BaHUS

10.13

Pemate pacuérHble 3aa4d ¢ SIBHO 33JaHHOW (DPM3MYECKON MOMETBIO,
UCHOJNb3ys (PU3MUECKHE 3aKOHbl M NPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢dbu3nueckre BENMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
IIpOBOAUTD paCLIéTBI 1 OOCHHUBATH PCAJIBHOCTD IMOJYUCHHOI'O 3HAYCHUA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/IG SABJICHUSA

Hcnonp3oBaTe MOpU  pelICHUMM YY4eOHBIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS IIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMi W NPEJACTABICHUS y4eOHOM U HAy4YHO-IOMYJISIPHOM
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAJIIU3UPOBATD MMOJIY94aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTh TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOMU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUs 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHUYCCKOTO ITOBCACHHUA B oxpyncaromeﬁ cpeac

PaGoTtath B rpymnme ¢ BBINOJIHEHUEM PA3JIMYHBIX COLHUANBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPENesATh
00S13aHHOCTH U IIJIAHUPOBAaTh JEATEIbHOCTh B HECTaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

IPYIIIBI B peLIeHHE pacCMaTpUBAEMON MTPOOJIEMBI
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11 KJJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

11.1

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUDPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOIMH, B IPAKTUYECKON ACATEIbHOCTU
JFO/IeH, IETTOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA

VY4uThIBaTh I'paHULIbI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJEIEH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sepHas MOAECIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO Si/Ipa MPH peleHNH (PU3NIECKHUX 3a/1a4

11.3

114

Pacnio3naBate ¢u3uueckue siBIEHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKH W  KBAaHTOBOH  (DU3MKH:
ANIEKTPUYECKasl TPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aMMOJICIICTBHE  MAarHUTOB,
9JIEKTPOMArHWTHAsE WHAYKIUS, JEHCTBHE MAarHUTHOTO IO Ha
NPOBOJAHUK C TOKOM M JBWKYLIMHCS 3apsj, DICKTPOMAarHUTHBIC
KoJeOaHWsT W BOJIHBI, NPSIMOJHMHEHHOE pPAaCHpOCTpPAaHEHUE CBETa,
OTpaXEHHE,  TpeloMIIeHHe, UuHTephepeHIus, Aupakuus u
MOJISIPU3ALIMsl CBETA, AMCIIEPCUsT CBETA, (DOTORIIEKTPHUYECKHH ekt
(potoaddekrt), cBeToBOE MAaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHas

PAaAOaKTUBHOCTD

OnwuceiBaTh  W3yueHHBIE CBOMCTBAa  BelIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3IHUHBIX
Cpell) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOILECCHI), HCIOJIb3YS
¢usnyeckue  BEIMYUHBI:  AJIEKTPUUYECKUM  3apsa, cuila  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnmanos, DJIC, pabora Toka, MHAYKIHS MarHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTHBHOCTb KaTyIIKH,
SHEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TapMOHUYECKUX AJEKTPOMArHUTHBIX KoJIeOaHuH, doxycHoe
paccTosiHHE€ M ONTHYECKas Cuja JIMH3BI, NPU ONUCAaHUM NPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEJIMYMH, HX
0003HAYeHHUsST W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BEJTUUHHY C APYTUMHU BETMYUHAMU
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11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCJIMYUHBI: CKOPOCTH JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/ISI/I‘IGCKI/II\/JI CMBICJT UCITIOJIB3YCMbIX BCJIIMYHH,
nX 00O03HAYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C APpYI'UMHU BECIMYMHAMU, BEIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajIeIbHOrO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUS CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAaHCHHUsS DSJEKTPHUECKOrO 3apsjia, 3aKoH
COXpPaHEHHUsT  MacCOBOI'O  YHCJA, TMOCTYylaTtel  bopa, 3akoH
palMOAaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(TpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHuTHOI'O II0JIA

MIPOBOAHHKA C TOKOM, CHJIbL AMnepa " CHJIbI HopeHL[a

11.8

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

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUI; MpH
sToM (opmynaupoBaTh TMpobieMy (3amady) U TUIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYHICCTBJ'IS{TI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPpU 3TOM BLI6I/IpaTL ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OICHKN HOFpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yiabTaThl IOTYYEHHONW 3aBUCUMOCTH (PU3UUYECKUX
BEJIMYUH B BUJE TaONMIl U TpadUKOB, JeaTh BBIBOBI [0 pPe3ysibTaTaM

HUCCICIOBAaHUA
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11.12

11.13

11.14

CobmomaTe mpaBuia 0Oe30macHOrO Tpyna HpH  MPOBEICHUHU
UCCIIEIOBAaHUH B paMKax y4eOHOTO OSKCIEpUMEHTa, YydeOHO-
UCCIIEI0BATENIBCKON M MPOEKTHOM AEATEIBHOCTH C UCIIOIb30BAHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BaAHUSA

Pemarp pacuérHble 3aauMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
UCIONB3Ysl (PU3MYECKUEe 3aKOHBI M TMPUHIUIBI, HA OCHOBE aHalu3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb,  BBIIACIATH
¢du3nueckrue BENMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ pPEeIICHUS,
MPOBOJIUTH PACUETHl U OLEHUBATh PEATbHOCTH MOJIYYEHHOTO 3HAYEHUS
(bu3nuecKoil BETUYNHBI

Pewate KaueCTBEHHbIE 3a/1auu: BBICTpauBaTh  JIOTUYECKHU
HETIPOTHUBOPEUUBYIO IEMOYKY PACCYKJIEHUU C OMOPON HAa M3YYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IC SABJICHUS

11.15

11.16

Hcnonp30BaTh mpu  pelIeHWH  yYeOHBIX 33aJa4  COBPEMEHHBIC
WH()OPMAIIMOHHBIC TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAHHSI,
WHTEPIpETAllM W TPEJACTaBICHUs y4eOHOW W HAYYHO-TOMYJISPHOM
nH(OpMALINY, MOJYYEHHON U3 Pa3NUYHBIX HMCTOYHHMKOB; KPUTHYECKHU
aHAIM3UPOBATH IMOTYIaeMYI0 HH(OPMAIIHIO

OOBSACHITh MPUHIMIBI JCHCTBUS MAIIWH, MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30IMaCHOTO HCIOJIb30BAaHUS B

HOBCCHHGBHOﬁ KHN3HU

11.17

11.18

[IpuBoauTh HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hit

Hcnonb30BaTh TeOpeTHYECKHE 3HAHUSA MO (PU3MKE B IOBCEAHEBHOM
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH pu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOWCTBAMH, IS COXpPAHEHHs 370POBbS U

cOOJIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEECHHUS B OKpY Katolllel cpefie

11.19

PaGorarp B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIaHUpOBaTh ~ paboOTy  TpyINObl,  pPalUOHAIBHO  PACHpENeNiTh
0053aHHOCTH M IUIAHUPOBATh  JIESATENbHOCTh B  HECTaHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJAJ KaXIOr0 W3 YYaCTHHUKOB

TPYIIIBI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon Koxa npoBepsiemoro

pasaeiia 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

1.1

1.2

®uzuka — Hayka o npupoae. Hayunbie
METObI MMO3HAHUS OKpYXkaroiero Mmupa. Poib
JKCIIEpPUMEHTa M TEOpUHM B  Ipoliecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3mke

MonenupoBanue (U3MYECKUX SBICHUH WU
nporeccoB. Hayunsie runores3sl. duznueckue
3aKOHBI U TEOpUH. ['paHUIBl TPUMEHUMOCTH
¢buznyeckux 3aKOHOB. [punumn
coorBercTBUs. Pomp u Mecto (u3uku B
(GOpMHUpPOBaHMM  COBPEMEHHOW  Hay4HOM
KapTUHBI MUpa, B PAKTHYECKON

ACATCIIBHOCTH J'IIO,I[CI‘/'I

MEXAHHWKA

2.1

##HPartH#KIHEMATUKA

Mexanngeckoe JABUXKCHUC. OTHOCHUTENBHOCTh
MCXaHHUYCCKOIo JIBUKCHUSI. Cucrema orcuéra.

Tpaexropus

[lepememenue, cKOpocTh (CpemHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
MaTepUATLHOW TOYKH, UX MPOCKIMH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBWKEHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOpOCTH,
YCKOPEHHUH, IIyTH u repeMeLecHus

MaTepI/IaHBHOfI TOYKH OT BPEMCHHA

58




2.2

2.1.5

2.1.6

CBoOoaHoe masienne. Y CKopeHHue CBOOOTHOTO

IagacHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
IBUKCHHE  MaTepUaJbHOM  TOYKM 11O
OKPY’>KHOCTH. YTIIOBasi CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpEMUTENILHOE YCKOPEHUE

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHHE CHapsAI0B, LENHBIE W PEMEHHBIE
nepenayu

[IpakTueckue paboTHI. N3mepenue
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOIUEHUS MEXIY MYTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHBIE  paBHBIC
MIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOH
Hy/0. V3ydyeHne ABMKEHUs LIapUKa B BS3KOU
xuakoctu.  M3ydeHwe  IBWKEHUS — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

#HPari## IMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IlpuHnun cynepnosunuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanibHOU
TOYKM B HWHEPLHAIBHOW CHCTEME OTCYETA
(UCO). Tperuii 3akoH HprlotoHa s

MaTCpHUaJIbHBIX TOUCK

224

2.2.5

3akoH BCEMUPHOI'O TATOTCHUS. Cua TSOKeCTH.

IlepBas kocMuueckast ckopocTb. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus

CKOJIB)XXCHHUA n cHhJia TPCHUMA ITOKO.
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2.3

2.2.7

Koaddumnment tpenns. Cuna conpoTHBIICHUS
IIpH ABMIKCHUU TEJIa B )KUAKOCTH HUJIM T'a3C
[ToctynaTensHOEe W BpaIIaTeIbHOE JIBUKCHHEC

a0COJIIOTHO TBEPAOTO Tela

228

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpAIECHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

229

2.2.10

Texunyeckne YCTpOﬁCTBai IIOJIIHNITHHUKU,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue paboTel. M3ydueHne IBUKCHHUS
Opycka 10 HaKJIOHHOM IUJIOCKOCTH O]
neiicTBueM Heckobkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B naedopmupyeMoll MpyKMHE U PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX JjJeopmarium.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUSA

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

NMmnynec mMarepuanbHOM TOYKH, CHUCTEMBI

23.1 MaTepuaibHbIX TOYeK. Mmmynsc cuibl u
W3MEHEHHUE UMITyJIbCca Tela
535 3akoH coxpanenuss umnyiasca B HCO.
o PeakTuBHOE NBMXEHNE
233 Pabora cuibl
234 MOo1HOCTb CHIIBI
235 Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
o Teopema 0 KNHETHYECKON PHEPTUU
[lorenumaneHas osHeprus. IloreHunanbHas
036 SHEprus yIpyro nehopMUPOBaHHON
o npyxuHsl. IloTeHunanbHass dSHeprus Tena
BOJIM3U TOBEPXHOCTH 3eMIIU
[loTeHunanbHble W HENOTEHUHUATIbHBIE CHIIBL.
2.3.7 CBs3b  pabOThl HEMOTEHUUAIBHBIX CHJI C

U3MCHCHUCM MEXaHUYIeCKOM OHEPIrun
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3.1

CHUCTEMBI TEII. 3aKkoH COXpPaHCHUA

MEXaHUYECKON IHEPTrUun

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHUS
539 TexHu4eckue yCTpONCTBA: ABUKEHUE PaKeT,
o BOJIOMET, KOIIEP, PYKUHHBINA ITUCTOJIET
[Ipaktrueckue pabotel. HW3yueHue cBs3M
5310 CKOpPOCTEM Tel TMpu HEYNpyroM Yyaape.

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

H3MEHEHHEM MEXaHHYECKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#HH#Part##OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BpoyHnoBckoe
neuxenne. [luddysus. Xapakrep ABMKEHUS U

B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB
BEIIECTBA Ha OCHOBE 3TUX MOJIEeH
Macca wMonekyn. KonudecTBo BemiecTsa.

[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkana temneparyp Lenscus
Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOPpHUU UACAIBHOI'O I'a3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOM PHEPIUU TEIIOBOTO JBUKEHMUS

yacrtul] ra3a. [llkana remneparyp KensBuna

VYpaBHenne Knanelipona — Menzaeneesa.
3akoH /[anpToHa

I'azoBbie 3akoHBI. M30mpo1IECCHl B UAEaTbHOM
ra3e ¢ IOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

U30TEepMa, U30X0pa, H300apa

Texnuueckune YCTPOMCTBA: TEPMOMETD,
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3.2

OGapometp

3.1.10

3.2.1

322

IIpakTuueckue paboTsl. M3MepeHue macchbl
BO3JyXa B KJIaCCHOM KomHare. MccnenoBanue
3aBHCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUMKN

TepMmoauHaMuueckass cucrema. BHyTpeHHsA
JHEprusi TEPMOJUHAMMYECKOHM CHUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

KomuyectBo Temnnotsl u pabora. BuytpenHss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.23

Buapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIIMsI, U3IydeHue. TernaoéMKoCTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPH TCILIOIICpEaAaAIC

324

3.2.5

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
[IEpPBOTO 3aKOHAa  TEPMOIAMHAMUKH K
n3onpoueccam. ['paduueckas uHTEpnpeTarus

paboThI Taza

TenmoBbie MammHbl. [IpuHIMOBL OelCTBUA
TeIUIOBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix MammHax. KoaddunueHt
none3Horo  nedctBus  (mamee —  KIIM)

terioBord MamuHkl. [{ukin Kapro u ero KII/]

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs mporieccoB B MPUPOJIE.
TertoBeie JIBUTATENN. DKOJIOTHYECKUE

HpO6JI€MLI TCIINIOOHECPIrCTUKHA

3.2.7

3.2.8

Texnuueckune YCTPOMCTBA: JBUTaTEIlb
BHYTPEHHETO Cropaus, OBITOBOIA

XOJIOAUJIBHUK, KOHAUITHUOHED

[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH

33

#HH#Par### AT PEI’ATHBIE COCTOSAHIMA BEILIECBA. ®A30BBIE
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4.1

INEPEXO/bI

3.3.1

332

[TapoobpazoBanue u KoHaAeHcalus. Mcnapenue
" KUIICHHUE. VY nennHas TeIJIoTa
napoo0Opa3zoBaHus. 3aBUCUMOCTh TeMIIEPaTyPhI

KHIICHUA OT JaBJICHUSA

AOcon0THAsT W OTHOCUTEIbHAs BIIAXKHOCTH

BO3Ayxa. HachlllieHHBIH nap

333

334

335

3.3.6

Teépnoe TEJIO. Kpucramiueckue u
amMopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpHUCTAJIJIOB. Kunxue KPUCTAJLIBL.

CoBpemeHHbIE MaTepHalIbl

[lnaBnenne W KpuUcCTAUIM3AUUA. Y IeNIbHAS
TerioTa mwiasieHus. Cyonumanus

YpaBHEHHE TEIIIOBOTO OamaHca

TexHudyeckue yCTpOMCTBA: THUIPOMETP U
NICUXPOMETP,  KaJIOPUMETP,  TEXHOJIOTUH
MOJTyYCHHSI COBPEMEHHBIX MaTepUaJIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOI'NH

3.3.7

4.1.1

IIpakTueckue paboTHI. H3mepenne

BJIA)KHOCTHU BO3JyXa

OJIEKTPOAMMHAMUKA
###Par###OJIEKTPOCTATUKA

Onextpu3anys Tea. DNEeKTpUdYecKui 3apsia. IBa
BUJIa DJIEKTPUUECKUX 3apsi/IOB
[IpoBoaHMKH, TUDIIEKTPUKU u

MOJIYIIPOBOAHUKHU

4.13

3akoH COXPAHCHUS DJICKTPUICCKOT'0 3apdaa

4.14

Bsaumonericteue 3apsinoB. 3akoH Kynona

DneKTpuyecKoe rnoJe. HarmpsxénnocTs
3JIEKTPUYECKOIO TIOJIA. [TpuHIHN
cyneprnosunuu. JIMuHMM  HaNpsKEHHOCTH

OJICKTPHUYICCKOI'O ITOJIA

PaGora cun SJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorenmman. Pa3zHocTh MOTEHITHAJIOB
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HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM

4.1.7 JJeKTpUYecKoM  mojie.  JudnekTpuueckas
IIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konnencarop.
4.1.8 OneKTpOEMKOCTh  IUIOCKOIO  KOHJIEHCAaTopa.
OHeprus 3apsKEHHOr0 KOHAEHCaTopa
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOII,
419 AJIEKTPOMETP, DIEKTPOCTaTHUECKash 3alluTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOPa

4.2

HHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUU TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTounuku Toka. Cuia
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
423 DNEKTPUUECKOE CONPOTUBJICHHE. Y IeJIbHOE
o COIPOTHBIICHUE BEIIECTBA
404 [TocnenosarensHOE, napajuiesibHOe,
o CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snextpuueckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) wu
427 BHYTpPEHHEE COMPOTHUBIIEHUE HUCTOYHUKA TOKA.
o 3akon Oma i1  TONHOM  (3aMKHYTON)
aieKTpudeckoi renu. KopoTkoe 3ambikaHue
DneKTpoHHas MIPOBOIMMOCTD TBEPIBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
o MeETaJlJIOB oT TEeMIIepaTypHhl.
CBepXIpoBOIUMOCTh
429 OnexTpuueckuid TOK B Bakyyme. CBolicTBa

64




OJICKTPOHHBIX ITYYKOB

4.2.10

[HonynpoBonuuku. CoOCTBEeHHAsI U TPUMECHAS
MPOBOIUMOCTD TOJYNPOBOAHUKOB. (CBOMCTBa

p-n nepexona. [TonynpoBoaHHKOBBIE TPUOOPHI

4.2.11

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIAIUS.

DIIEKTPOJIN3

4.2.12

4.2.13

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOSITEIbHBIT M HECaMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSTENIBHOTO

paspsaa. Monaus. [1nasma

Texnuueckue YCTPOMCTBA: aMIIepMeTp,
BOJIBTMETP,  pEOCTAaT, HCTOYHHUKH  TOKa,
JJIEKTPOHArpEBATEIbHbIC npudopsl,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BaKyyMHBII U0,
TEPMUCTOPBI 51 (doTope3nucTopsl,

HOJ'IyTIpOBOI[HHKOBLIﬁ AnoA, ralbBaHHUKa

4.2.14

11 KUIACC

IIpakTueckue paboTHI. N3yuenue
CMELIaHHOTO COEIMHEHMS PE3UCTOPOB.

WN3smepenne 3OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro conpotusienus. Habmonenue

QJICKTPOJIMN3a

Kon Koanposepsiemoro

pasaeiia JIEMEHTA
4

HpOBepﬂeMble IJIEMEHTHBI COACPKAaHUSA

SJIEKTPOAMMHAMUKA

###PartHH#M AT HUTHOE I10JIE. 9JIEKTPOMATHUTHAA MHAYKIUA

4.3.1
4.3

4.3.2

IlocrossHHbIe Mar"HuThl. B3anmMmoneiicTBue

IIOCTOSIHHBIX MarHuToOB

MaruauTtHoe TmoJie. BekTop MarHuTHOM

HWHIAYKIUH. HpI/IHI_II/IH CYNCPIIO3ULINH.
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Jluanm marautHOM uWHAyKuuu. Kaptuna
JUHUM  MAarHuTHOM  HMHAYKUMHU  TOJIA

IIOCTOAHHBIX MArHuTOB

MarauTHOe TMO0J€ MPOBOJHUKA C TOKOM.
KaptuHa nuHUI 1O JUIMHHOTO MPSIMOTO

IIPpOBOAHHMKA M 3aMKHYTOI'0O KOJIBHEBOI'O

4.3.3 MPOBOJIHMKA, KAaTyHIKU C TOKOM. OIBIT
Opcrena. BzaumoielicTBre TPOBOAHUKOB C
TOKOM
434 Cuita Amriepa, €€ MOJlyJIb M HalpaBJIEHUE
Cuuia JlopeHiia, €€ MOTyJIb M HalpaBJICHHE.
JIBrokeHue  3apsDKEHHOM — 4acTUIbl B
435 OHOPOJIHOM MArHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBiIeHME DNEKTPOMArHUTHOW UHAYKIUH
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
O/1C nnaykuuu. 3aKoH 3IEKTPOMarHUTHOM
4.3.8 nHaykuuu Papanes
BuxpeBoe snektpuueckoe mone. I/C
WHIYKIIMA B TIPOBOJIHUKE, JBIKYIIEMCS
439 MOCTYMATEIbHO B OAHOPOJAHOM MarHMTHOM
oJie
4.3.10 [IpaBuso Jlenia
NHayKTUBHOCTH. SIBIEHUE CAaMOMHAYKIWH.
4.3.11 OJ1C camounayKkuuu
DHeprusi MarHUTHOTO TOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJNEeKTPOMAarHUTHOE I10JI€
TexHuueckue  yCTpOMCTBA:  MOCTOSIHHBIE
MAarHHTEHI, AJIEKTPOMATHHUTHI,
4.3.14
3JEKTPOBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS TIeUb
4315 [IpakTnueckue paboThLI. N3yuenne

MAaroiMTHOro T1IIoJis1 KaTymllkKu C TOKOM.
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Uccnenosanne aOeliCTBUS  IOCTOSHHOI'O
MarHuTa Ha pamKky ¢ Tokom. MccrnenoBanue

SIBJICHUA BHCKTPOMaFHHTHOﬁ HHAYKIOUH

KOJIEBAHMA 1 BOJIHBI

5.1

#H##HPari#MEX AHUYECKHUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

KonebarensHass cucrema. CBoOOmHBIE
konebanus. [apmoHmueckue KojaeOaHus.
Ileprion, udacrtora, amiuktyaa u  (dasa

KOJIeOaHuM

[IpyxuHHBI MasTHUK. MaTemMaTu4ecKuu

MasaATHHK

VYpaBHEHHE TapMOHHUYECKHX KOJeOaHUM.
Kunematuueckoe u JUHAMHUYECKOE

OIMCAHUE KONeOaTEeIbHOr0 JIBUKECHUS

[IpeBpamenue SHEPIrUH pu
TapMOHHYECKUX  KOJeOaHUsIX. CBsi3b
AMIUTUTYIbI KoJieOaHu HUCXOIHOMN
BEJIMUMHBI C aMIUTUTYJaMH KoyiebaHHuil e

CKOPOCTH U YCKOpPEHUs

Konebarenbubiit  koHTYp.  CBOOOAHBIE
JJIEKTPOMAarHUTHBIE Kosie0aHus B
UAeadbHOM  KOJICOATEJIbBHOM  KOHTYpE.
AHanoruss MeXIy MEXaHWYECKHUMU U
3EKTPOMArHUTHBIMU KOJIeOaHUSMHU.

®opmyna TomcoHa

5.1.6

3akoH COXpPAaHCHUS DHEPTUU B HUJACAJIBHOM

KoJe0aTenbHOM KOHTYpE

BbIHyX/1eHHBIE MEXaHUYECKHe KoJeOaHMs.
Pes3onanc. Pe3onancnas KpHBasl.
BoinyxneHHbIE AJIEKTPOMAarHUTHBIE

KoJIeOanus.

[lepemennnbiii  TOok.  CHUHYycOUJAJBHBIN

HepeMeHHBIfI TOK.

MOIIHOCTh MEPpEMECHHOTO TOKa.
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5.1.10

AMIUTMTYIHOE W JACHCTBYIONIEE 3HAYEHUE

CHJIbI TOKA W HAITPAKCHUSA

Tpancdopmarop. [IpousBoacTso, nepenaya
U noTpeliieHne 3JIEKTPUYECKON SHEpruu.
DKOJIOTUYECKUE PUCKHU NPU IPOU3BOJACTBE
BJIEKTPUYECKON SHEPIruu. Kynberypa
HCII0JIb30BAHUS AJIEKTPO3HEPTUU B

HOBCCI[HCBHOI‘/'I KHU3HU

5.1.11

TexHudeckue ycTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

QJICKTpoICcpcaad

5.1.12

[Ipaktuueckue pabotel. HMccnemoBanue
3aBHCUMOCTH TIEpHOJIa MAJIBIX KOJIeOaHWH
rpy3a Ha HUTH OT JUIMHBI HUTHU U MAacChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LeNu U3 TOCJIeI0BaTeIbHO COEIUHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTopa

#HH#HParHH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

522

Mexanuueckue BOJIHBI, yCIIOBHUS
pactipoctpanenus. I[lepuon.  CkopocTb
pactpoCTpaHeHHss W JUIMHA  BOJIHBI.

HOHepeLIHI)IC " IpOJO0JIBHBIC BOJTHBI

###Par#t# Nnrepdepenuus u nudpaxuus

MCEXaHHNYCCKHUX BOJIH

523
5.2

524

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

BricoTa Tona. TeMOp 3Byka

DNeKTpOMarHuTHbIE  BOJHBI. Y CIIOBUSA
W3Jy4YECHHUS]  DJICKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B 3JICKTpoOMar HUTHOI BOJIHE B BaKyyMe€

5.2.5

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, IPEIIOMIIEHUE, NOJsIpU3anus,
mudpakuus, uHTepdeperuus. CKopocTh

QJICKTPOMAIrHUTHBIX BOJIH
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5.2.6

[lIxana 3JIEKTPOMArHUTHBIX BOJIH.
HpI/IMeHeHI/Ie 9JICKTPOMAruuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpyHUIUMOBI PagMOCBI3U U TEJIEBUJICHMUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKpY KalolIel cpebl

5.2.8

TexHu4eckue yCTpPOWCTBA: MY3bIKAJIbHbBIE
WHCTPYMEHTBHI, yJIBTpa3ByKOBas
JUAarHOCTUKAa B TEXHUKE M MEJHULIHHE,
pazap,  paguONpPUEMHHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-neup

53

###HParfH##OII TUKA

5.3.1

[IpsmMonuHeiHOEe pacmpocTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyu cBera

532

OtpakeHne cBeTa. 3aKOHBI OTPAKECHUS
csera. [loctpoenre M300paKeHNI B IIOCKOM

3epKase

5.33

[Ipenomiienne cBera. 3aKOHBI TPETOMIICHUS
CBera. AOCOITIOTHBIH IOKa3areib

MPEIOMIICHUS

534

Iomxoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIld yroy IMOJHOTO BHYTPEHHEIO

OTpaXKCHUSA

5.35

5.3.6

Hucnepcust  cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

Coluparoniiue M pPacCeMBAIONINE JIMH3BI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWjia  TOHKOM  JIMH3BL.
[TocTpoenne n300pakeHit B COOMPAIOIITUX
U pacceMBalIIMX JUH3ax. Dopmyna
TOHKOW JHH3EL. YBeIWUeHHe, J1aBacMoe

JINH30H

5.3.7

Hpenenbl MNPUMCHUMOCTU FCOMCTpH‘lCCKOﬁ

OIITUKH
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5.3.8

HNurepdepennius  cBera.  KorepeHTHBIC
HMCTOYHUKHU. YcnoBus HaAOII0ICHUS
MaKCHUMYyMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(baSHBIX KOI'¢pC€HTHBIX HCTOYHUKOB

5.3.9

Hudpakuus  ceera.  JludpakuuoHHas
pemérka. YciaoBue HAOMIOACHHS TIABHBIX
MaKCUMYMOB npu naJICHUM

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPaKIMOHHYIO PEHIETKY

5.3.10

Honﬂpnsaum{ CBCTa

5.3.11

TexHuueckne yCTpOWCTBA: OYKH, JIyma,
¢doroanmapar, NPOESKIMOHHBIA ammapar,
MHKPOCKOI, ~ TEJIECKON,  BOJIOKOHHAs
OIITHKA, T paKkIuOHHAS peléTKa,

oJsIpon g

5.3.12

[IpakTuueckue  pabOTHI. Nsmepenue
nmokaszarens npenomiieHus. MccnenoBanue
CBOWCTB  HW300paXeHW B  JIMH3AX.

Ha6JHO,Z[eHI/Ie AUCTICPCUU CBCTA

BJIEMEHTHI CITIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunpl TIPUMEHUMOCTH  KJIACCHUYECKOU
MEXaHUKH. [TocTynatel TEOPUHU
OTHOCHUTEIIBHOCTHU: MHBApUAaHTHOCTb
MOAYJNA CKOPOCTH CBE€Ta B BaKyyMe,

OPpUHOHUII OTHOCUTCIIBHOCTHU OUHIITENHA

6.2

OTHOCUTENBHOCTH OITHOBPEMCHHOCTH.
3aMCJIJ'IeHI/Ie BpEMCHU W  COKpaAlICHUC

JUINHBI

6.3

3Hepr1/1;1 " UMITYJIbC CBO60I[HOI71 JaCTHUIIbI

6.4

CBs3p Macchl C DHEPrHEH W HMMIYJIbCOM
CBOOOJHOW YacTHUIbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHIIEI

KBAHTOBAS ®U3UKA
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7.1

7.2

#HH#Par###JIEMEHTBI KBAHTOBOM OITTUKU

®otonbl. Popmyia [1naHka cBs3M SHEPrUU
¢doroHa ¢ ero uactoTod. OHeprus u

UMITYJIbC (POTOHA

OtkpeiTHE U HccaeaoBanue Gotodddekra.
Omeitet - A CroneroBa.  3aKOHBI

dhoTodrddexra

YpaBHeHue OUHIITENHA st
dotorddekra. «Kpacnas TpaHUIa»

dhoTodrddexra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIeOenena

7.1.5

7.1.6

7.2.1

7.2.2

7.2.3

7.2.4

XHUMHUYECKOE IENCTBUE CBETA

Texnauueckue ycTpoiicTBa: (HOTORIEMEHT,
(dhoTomaryuk, COJIHEYHAas Oarapes,

CBETOJHNO

CTPOEHUE ATOMA

Monpens atroma Tomcona. OnbITEI
Pezepdopaa o uccieqoBaHnu0 CTPOCHUS

aToMa. HnaHeTapHas{ MOJACIb aToMa

[Toctynatet bopa. N3nyuenne "
noryiomeHue (GOTOHOB TpU  Hepexoje
aToMa C OJHOTO YpOBHS OJHEPIMM Ha
npyroi. Buns! ciektpoB. CnekTp ypoBHER

SHEPrUM aToMa BOJIOPOa

Bomnosrle cBoicTtBa vactul. BoiHBI e
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Judpakuus dIeKTpOHOB Ha

KpHUCTaJIax

CroaTanHoe H BBIHY)XXJICHHOC H3JTYUCHHUC.

VYcTpoiicTBO U MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHudeckue yCTpOMCTBA: CIIEKTPAJIbHBIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

[Ipaktuueckne  pabotel.  HaGmioneHue
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JMHENYaToro CreKkTpa

7.3

ATOMHOE PO

7.3.1

7.3.2

7.3.3

7.3.4

Meroasl HaOMIOACHHUS W  PETHCTPALUH

OJICMCHTAPHBIX YaCTUIL]

OTkpbITHE  pPaAUOAKTUBHOCTU.  OMBITHI
Pezeppopna mo ompeneneHuro cocraBa
panmuoakTuBHOTO  m3nmydeHus. (CBoiicTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Biusaue

PaaAnOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

OTkpplTHE  OPOTOHAa U HEUTpOHA.
Hyxnonnas mopnens sapa Ieiizenbepra —
WBanenko. 3apsn sinpa. MaccoBoe 4mciio

siapa. M3oTormbl

Anbda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBIA  OeTa-pacman.  [amma-
U3JIyuCHHE. 3akOH  paJMOaKTHBHOIO

paciaga

7.3.5

7.3.6

9HeerH CBiA3HU HYKJIOHOB B sape.

SAnepusie cunbl. Jledekt Maccel aapa
Snepuble peakuuu. JleneHWe W CHHTE3

aaep

7.3.7

7.3.8

Snepusiit peakTop. TepmosinepHbIit
cuHte3. [lpoOrembl W  MEpPCHEKTUBBI
SIEPHOM  DHEPreTUKU.  OKOJIOTMUYECKHE
ACIEKTHI SIICPHON DHEPreTUKU

OnemeHTapHble  yacTUlbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIIbHBIE

B3aUMOACHUCTBUS

7.3.9

TexHudeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BwuibcoHa, sAnepHBIl  peakTop,

aroMHas bomOa

7.3.10

IIpaktuyeckue pabotel. HccnenoBanue
TPEKOB YacCTUIL (o TOTOBBIM

¢dororpadusm)
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OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3Bé3mnoro nHeba. CosBesnus, spKue

3BéSIIBI, IIJIaHCTHI, UX BUAUMOC IBUKCHUC

Conueunas cucreMa. llmaHeTsl 3€MHOM
TPYIIIBL. IImaneTsI-ruradTel u ux
CHyTHI/IKI/I, KapJII/IKOBbIe IIJIAHCTHEI. MaJIBIe

testa ConHEYHON CUCTEMBI

8.3

8.4

8.5

Connne, ¢otochepa wu  armocdepa.

ConHeyHast akTUBHOCTD
Nctounuk sHeprun CosHua u 3B€371

3BE3/1bI, WX OCHOBHBIE XapPAKTCPUCTHUKH:
Macca, CBETUMOCTh, PaJNyC, TeMIIeparypa,
HX B3aUMOCBSI3b. Jlmarpamma
«CTIEKTPAJbHBIA ~ KJIACC —  CBETUMOCTB.
3Bé3npI  IVIABHOH  MOCIEAOBATENHHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTbY» JJIA

3BE3] TJIaBHOM IoCJICA0BAaTCIIBHOCTHU

8.6

8.7

#H#Par###BuyTpenHee  CTpoeHHE  3BE3N.
CoBpemeHHbIe IIPEICTABIICHUS 0
IpouCcXOKAeHHn u sBomounu ConHua u

3BE3. DTanbl )KU3HU 3BE3I

Mneunsiii  Ilyre — Hama [anakrtuka.
ChnupanbHasgs  cTpykTypa [ amakTukwy,
pacupenenenue 3BE3N, Trasa W [BUIH.
Ilonoxxenne wn pBuxenne ConHua B
lanaktuke. [lnockas u  chepuueckas

noacucTemsol I'amakTuku

8.8

8.9

Tumel ramaktuk. Pagmoramaktuku u

KBa3apbl. YEpHBIE ABIPHI B APAX TATAKTHK

Bcenennas.  Pacmupenue — BceeneHHOM.
3akon XaOb6na. Pasz0eranue rajakTuk.
Boszpact u pammyc Bcenennou, Tteopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usiyyeHue
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8.10

MacmrabHass ~ cTpykTypa  BcenenHnoil.
Meraranaktuka. Hepeménnsie npoGiiembl

ACTPOHOMUH
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosueB b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo
«ITpocsenienue»

» ®usuka. 11 knacc. Mskumes ['.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapdpentreBoit H.A. AxkuinonepHoe obmiectBo «M31aTenncTBoO

«ITpocBenieHue»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6mmoreka IJOK
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