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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONW KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3yNbTaThl OCBOCHUS Kypca (DU3MKHU: JTUUHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenaMera « PDu3nkay 1o rojgam oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPM3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMHU YUEOHBIX UCCIIEIOBAHUIA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuail U3 BCEX pa3enoB (DU3UKH, BKIFOYAET KAK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU U SKOJIOTMYECKUMU ITPOOJIEMaMHU.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

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

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (pU3ndeckue Teopuu ((popMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa3oBaTeNBLHOTO TIPOIlecCa HCXONd U3 OCOOCHHOCTEW IJIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YJIENAETCS PENICHUIO PACYETHBIX M KAuYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3zesnoB. (s KauyeCTBEHHBIX 3a/1a4 NPUOPUTETOM SIBISIIOTCA 3a/JaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k wmarepualbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKiIa. B kabunere (pu3MKu NOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHLIATIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECTHeurBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJIEIOBAHMUS  M3Y4YaeMbIX  SIBIEHMA M  MPOLIECCOB, JMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyaOBaHME [UIsI YUYEHHYECKUX HPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOTOBBIX M LM(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmMupoBaHue HHTEpeca M CTpEeMJIEHUS OOyHarOUIMXCs K HAYYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMS KaK pe3yibTaTa HW3y4YeHUs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIpPHYIO  (DUM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB peELIECHUS pPa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIIOTUYECKUX MPOIIECCOB, UX BIMSHHS HA OKPYXKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEIO0BATEIHLCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

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

[Ipennaraempiii B mporpamMme Mo (U3MKE TMepeyeHb JabopaTOPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckne 3aKOHBI U TCOpUHU. [ paHUIBI TPUMEHUMOCTH (DU3NUYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

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

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuueitHoe  nBmkeHwe. [[BUKeHHME  MaTepuadbHOM TOYKHA MO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICMTHbIC U PEMEHHBIC MIEPEIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoil 3akoH HeroToHa
JUI. MaTEpUaIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJBXEHUS U cuiia TpeHus nokos. KoadduuueHT Tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U MU3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIus YIIPYro
nedbopmupoBaHHod  npyxuHbl.  [loTeHuManpHas  SHEprust Tejda  BOJIU3HU
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJIBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojeliei. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPUH HACAIBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akon /lanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UICAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCMMOCTH MEXAY MMapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

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

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anauabaTHOMYy pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Dazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYUYECHUS! COBPEMEHHBIX MAaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Teln. OJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUHA BIEKTPUUECKUX Mojel. JIMHUKM HanpskEHHOCTH 3JIEKTPUUYECKOTO
oJIsl.

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

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TTOJIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AECIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) 2iieKTpuueckoi renu. KopoTkoe 3ambikaHue.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

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

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAaHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbId (hakT, runores3a, Qu3nyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B XKUBOU NPHUPOJE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMH. KapTWHA JUHWKA MarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoaeicTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABHXKYILAs CUJIa WHAYKIMH. 3aKOH JJIEKTPOMATrHUTHOU
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEINA 3SJIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuon, vactora, amrumryga u (aza xoseOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

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

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

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruu. DKOJIOTUYECKUE PUCKHU TIPH MPOU3BOJACTBE AJEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoOJIeOATENbHOM CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

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

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, nudpakims,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[TpuHIMIIBI paIUOCBA3U U TENEBUICHU. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBYU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmroneHnue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOU H
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, MoNIspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccenBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBEJIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM amnmapar, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUI B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul



W3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akOHbI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

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

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3IydCHHS.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH paJuOaKTUBHOIO pacIaja.

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON SHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siaepHblil peakTop, aToMHast 6oMoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS aCTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue



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

Mneunsiii Iyt — Hama [Mamaktuka. ITonoxenue n aBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEpHOIro MOTYIIAPUS U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMUHU B COBPEMEHHOM HAyUYHOU KapTHHE MUPA, pOib (HU3UIECKON Teopuun
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyiiecTBIsSeTCs ¢
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (pakT, rumoTesa, (pusmyeckas BeTUUYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCHU KOOPJWHAT, CIIOXKECHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONITUYECKUE SABIICHUSA B )KUBOW MPUPOLE, NEHCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

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



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

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE PeajJv3alli OCHOBHBIX HaIlpaBJIICHUN
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAaHHCTHUYECKUX U
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pPa3lu4HbIM cdepaM MpodhecCHnoHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

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

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU U METOJIaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIleHUs, HAXOIUTh apryMEeHThl JJisi JO0Ka3aTeabCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJAECpXKAHUS B pa3IMYHbIX (opMarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIWKTHBIX CHTyalldd W CMSATYaTh
KOH(JIUKTHI;



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTbh poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

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

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

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYHIECTBJIATh MO3HABATENIbHYIO JAESITEIBHOCTh B O0OJACTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTEHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (hOPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYIUIIMA B 001acTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATHh PEIICHUS MO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

npHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIIOCOOHOCTH aIalnTHUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

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

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAIILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

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

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOONHOE TMajeHue TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIAPEHHUE, KOHACHCALMs, IUJIABJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

ONMKCHIBATh MEXAHMYECKOE JBIKEHUE, WCIONb3Ys (PU3NYECKHUE BEIUYUHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHUS M €IUHMUIIbI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrys XaOTUUYECKOrO JBIKEHUS MOJIEKYJ, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPAaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, UX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

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

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Y (PU3HUYECKUE
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEN KMHETUUYECKOW PHEPTUM TEIUIOBOTO JBUKEHUSI MOJICKYJI C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mOpw 3TOM pasidyarth CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH, OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUM, MPU 3ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI U MCIOJb30BaTh H3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢uKcupoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
JESTEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JIaOOpaTOPHOTO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue SABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3UYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIyYaeMyto HH(pOpMaLuio;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OOpaIEHUH C MPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PabOTy TPYNIBI, PAIMOHAIBHO pPAaCHpPENeNiaTh OO0S3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONUXCST YMEHHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHUK CBETA, SAEpHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MIPOLIECCHI) U OOBSICHITHL UX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsiyi, dJICKTPOMArHUTHBIE KOJieOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTomMa BOJOPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPTUs AJICKTPUYECKOTO0 M MArHUTHOTO MOJIeH, MEPUOoJ U 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAYEHUS M EAUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, MEPUOJI TIOTypaciaia, SHEPTHsl CBSI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHENHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUs MACCOBOr0 4HCIa, MOCTYyJaTtsel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynaupoBath MpoblieMy/3amadyy M TUIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, I€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCJICIOBAHUS;

coOII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

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



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YEHHOT0 3HAa4YeHUs (PU3NUECKON BETMYUHBL;

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

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONYJISIpHONW WH(OpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUA WX 0€30MacHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

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

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B TpyHIe C BBHINOJHEHHEM pPAa3IMYHBIX COLHUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMAarHUTHbBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznea 4. KBAHTOBAS PU3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 bubmaorexa LJOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOD®U3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHKE 4 ng;;ﬁf;igrouﬁ £41c07¢
Htoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®du3nka — HayKa 0 IpUpo/e.
1 Hayunsie MeT(?)IK bl HO?I,)H:HI/M 1 bubmorexa HOK
v . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u Mecto pusuku B

5 (GhopMHPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

. bubnmuorexa [JOK

7 JIBuKeHNEe MaTepUAIILHOM TOUKH 10 1

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada



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

[Ipunnun otHOCcHTENbHOCTH [ anunes.

bubmuorexa [JOK

8 HuepunanbHble CUCTEMBI OTCYETA.
prt B https://m.edsoo.ru/ffOc3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuia. [punnun
9 cyrneprno3unuu cui. Bropoii 3akox bubmmorexa [JOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuaibHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
10
MaTepHAIBbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BceMupHOro Tsarorenus. Cuna bubnnorexa [HOK
TsbKkecTH. [lepBast kocMHUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuia octH. 3akoH ['yka. Bec Tena
yupyr K https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoaddunmeHt tpenus.
13 Cuia :I(:n OTI/IBJIeI({bI/Iqs){ npu BI/I)P;CCHI/II/I Tena bubamorexa LOK
p P https://m.edsoo.ru/ff0c3f76
B KUJKOCTH WJIM rasze
[TocTynaTenbHoe U BpamaTreabHOe
14 JIBIKEHHE a0COJIFOTHO TBEPJIOTO Tea. bubnuotexa [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUs TBEPJIOTO TeNa
HNMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepuaibHBIX TOUYEK. IMITyJIbC CHITBI. bubmuoreka [IOK
3aK0oH COXpaHEHUsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUE
PaGota u momrHOCTh cuibl. Kunetndeckas
. bubnmoreka [JOK
16 SHEPTHs MaTepualibHOW Touku. Teopema

00 M3MEHEHNHU KHHETUYECKOW IHEPTHH

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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17

[TorenumaneHas sHeprus. [loreHnnanpHas
SHEprus ynpyro aehopMupoBaHHON
npyxuHsl. lloreHnumanbHas sHeprus tena
BOJIN3M IOBEPXHOCTHU 3eMIIU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHnManbHBIC U HEMOTEHITNABLHBIC
cwibl. CBsI3b paObOTHI HEMOTCHIIUATHHBIX
CHJI C U3MEHEHHEM MEXaHUYECKOH SHEPTHU
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOH SHEPTHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopuas padota «VccienoBanue
CBs3H1 pa6OTI>I CHUJIbI C UBMCHCHUEM
MEXaHMYECKOM SHEPTUH Tella Ha IPUMEpPE
PacTSDKEHHST PE3UHOBOTO HKI'YTa»

20

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

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

21

22

23

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
neuxenue. Auddysus

XapakTep ABMKEHUSI U B3aUMOJEHCTBUS
qyacTull BeniecTsa. Mozenu CTpOEHHUs ra3os,
KHUAKOCTEN U TBEPABIX TEJ

Macca monekyin. KonuyecTBo BemiecTsa.
[TocTostHHass ABoraapo

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

24

25

TennoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana temneparyp Lenscus

Uneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde



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

AOcommoTHas TeMIeparypa Kak mepa
CpelHel KHHETUYECKON SHEPTHH TBUYKCHUS

bubmuoreka [JOK

26
MOJIEKYJl. YpaBHeHUEe MeHieneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JlaboparopHas padorta «/ccnenoBanue
28 3aBUCHMOCTH MEXIY IapaMeTpamMu
COCTOSIHHSI Pa3pEKEHHOTO ra3ay
N3onporieccel B naeanbHOM rase u ux bubnuorexa [JOK
29
rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpeHHss dHEprus TEpMOJUHAMUYECKON
CUCTEMBI ¥ CITIOCOOBI €€ N3MCHEHUSI.
30 KonunuecTtBo Termnotel u pabota bubmmorexa LOK
p ’ https://m.eds00.ru/ff0c5952
BHyTpeHHss sHEprUsi 0THOATOMHOTO
UJIeaIbHOTO Ta3a
bu6mmoreka [IOK
31 Bunsl Tennonepenaun
A pedt https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIIOEMKOCTH BEIIECTBA.
32 KonuyecTBo TEmIOTHI NpH TEIUIONEpeaayde bubmmorexa [OK
. P peAate. https://m.edsoo.ru/ff0c5c36
AnmabaTHsIif poriecc
33 [lepBhIii 3aKOH TEPMOAMHAMUKH U €TI0 bubmuoreka [IOK
IIPUMEHEHHE K H30MpoLeccam https://m.edsoo.ru/ffOc5efc
34 Heo6paTuMocTh Mpo1eccoB B MpUpPoOIE. bubmuoreka [IOK
Bropoii 3aKk0H TepMOJIMHAMUKU https://m.edsoo0.ru/ff0c6230
35 [punuun nevictus u KIIJ{ rernnoBoit bu6mmorexa [IOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 uxa Kapnro u ero KIT/]



https://m.edsoo.ru/ff0c511e
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DKoJIoru4YecKre mpooIeMbl

37
TEIUIOPHEPTETUKU
38 O6o6maromuii ypok «MoekysipHas bubnnoreka [HOK
¢u3uka. OCHOBBI TEPMOIHMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «MonekynspHas ¢puzuka. OCHOBBI bubmorexa LHOK
https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKI
40 [TapooOpa3oBaHue U KOHICHCALIUS. bubnuorexa [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcCooTHAs U OTHOCUTEIbHAS BIIAXKHOCTD bubmuorexa [JOK
BO3Ayxa. HachlleHHbIH nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminueckue u
4 aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB bubnnoreka [JOK
KpUCTaLIOoB. JKHIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepUalIbl
43 IInaBnenue u Kkpucramusanus. Y gejbHast bubnnoreka [JOK
TerutoTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YpaBHEHHE TeIIOBOrO bananca https://m.edsoo.ru/ff0c6820
45 DnekTpu3zanus Tel. JINEKTPUUECKUH 3apsi. bubnuoteka [JOK
JIBa BU/a DIEKTPUYECKUX 3aps10B https://m.edsoo.ru/ffOc6bcc
[IpoBOAHUKHN, TUIEKTPUKHA U
46 nfnyn}l)IOBonH:IIKI/I. 3an(I:H COXpaHEHUS bubmmorexa [JOK
https://m.edsoo.ru/ffOc6bcc
IEKTPUYECKOTO 3apsia
47 B3aumopeiictBue 3apsnoB. 3akoH Kyiona. bubnmnoreka [JOK

To4YeuHBIi 2IEKTPUYECKHUN 3apsi

https://m.edsoo.ru/ff0c6ced
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Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.

48 [TpuHIMD CyHEepHO3UIINT SIEKTPHIECKAX bubnnorexa [IOK
P . yiep . P https://m.edsoo.ru/ff0c6df2
nosiet. JIuHum Hanps>KEHHOCTH
Pabota cuit 3IeKTpOCTaTHYECKOTO OIS, bubnnoreka [HOK
49
[Torennman. Pa3HOCTh MOTEHLIMATIOB https://m.edso0.ru/ff0c6f00
[IpoBOAHMKY U TUANIEKTPUKH B
50 AJIEKTPOCTATHYECKOM I10JIe bubmorexa LHOK
P ' https://m.edsoo.ru/ff0c7018
JuanexkTpudeckast MPOHUIIAEMOCTh
bubmuorexa [JOK
51 DnekTpoémkocTh. KoHaeHncaro
P A P https://m.edsoo.ru/ff0c7126
59 DNeKTPOEMKOCTH MIIOCKOTO KOHJEHCATOPA. bubnnoreka [JOK
DHeprus 3apsyKEHHOI0 KOHJIEHCAaTOpa https://m.edsoo.ru/ff0c72c0
53 Jlaboparopuas padota "U3mepenue 1
NMEKTPOEMKOCTH KOHJeHcaTopa”
[TpuHIMTT NEWCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMIMPOBAILHOTO armapara,
CTPYHHOTO IPUHTEPA. DIIEKTPOCTATHICCKAS
3amuTa. 3a3eMIIeHHe AIEKTPOIPrUOOpOB
DNEeKTPUUECKUN TOK, YCIOBHUS €ro
55 cymectBoBanus. [locrosunbiii Tok. Cuia
toka. Hanpsbxenne. Conporusienue. 3akoH
Oma 1 yyacTka 1enu
[TocnenoBarenpHOE, TapaIETBLHOE,
CMENIaHHOE COEUHEHNE TPOBOIHUKOB. bubnmoreka [JOK
56 0.5
JlabopaTtopHas pabota «3ydeHue https://m.edsoo.ru/ff0c74f0
CMEIIIaHHOTO COSJIMHECHHUS PE3UCTOPORY
57 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubnmnorexa [JOK

3akon Jlxxoynsa-Jlenna

https://m.edsoo.ru/ff0c7838
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3axoH OMa 11 IOJIHOM (3aMKHYTOM)
aneKTpudeckol nenu. KopoTkoe 3ampIkaHue.

bubmuorexa [JOK
58 Jlaboparopnas padora «3mepenne 3/1C 0.5
patop P p A https://m.edsoo.ru/ffOc7ae0
HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS
PesepBHrbiii ypok. KonTposbHas padora 1o
59 TeMep"SneKTyp OI[I/IHaMI/III()a" / BcepoccnflCKa;I buGnnorexa LIOK
p p https://m.edsoo.ru/ff0c8c56
poBepoyHas padbora
60 O6o06maromuii ypok «IeKTpOIuHAMUKAY / bubnnoreka [JOK
Bcepoccuiickas npoepounas pabota https://m.edsoo.ru/ffOc88be
DNeKTpOHHAs TPOBOIUMOCTD TBEPABIX
61 METaJUIOB. 3aBUCUMOCTb COITPOTHUBIICHHS
METAJJIOB OT TEMITEPATyPHI.
CBepXIpoBOIMMOCTh
62 DneKTpuuecKkuil Tok B Bakyyme. CBoiicTBa
ANEKTPOHHBIX MYYKOB
[TonynipoBOAHUKH, UX COOCTBEHHAS U
63 MpUMECHas MPoBOAUMOCTh. CBoOMCTBa p—N bubmmorexa [TOK
p p ’ https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBogHUKOBEIE TPHOOPHI
DNeKTpUUECKUH TOK B pacTBOpax U
64 pacruiaBax 3JIE€KTPOJIUTOB. bubnnorexka [JOK
DJIEKTPOJIUTUYECKAS] TUCCOLUALIHS. https://m.edsoo.ru/ff0c82ba
OneKTponan3
DJIEKTPUYECKUH TOK B ra3ax.
. . bubnmnoreka [JOK
65 CaMOCTOSITENBHEIN 1 HECAMOCTOSITEIbHBIIN

paszpsa. Monnus. [1nazma

https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7ae0
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DJeKkTpudecKre mMpudopbl U yCTPOICTBA U X

bubmuorexa [JOK

66 npakThueckoe nmpumeHenue. [Ipasuia 1 https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€3011acCHOCTU
KonTtponbHast pabora o Teme

67 «Qnekrpocraruka. [IocTosHHBIHI 1 bubmuorexa [IOK
NEKTPUYECKUI TOK. TOKH B pa3iIn4HbIX https://m.edsoo.ru/ff0c8a8a
cpemax»

68 PesepBHeIil ypok. O000IIarOMINN YPOK TI0 1 bubnnoreka [JOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue i[:;:eﬂl/lﬂ :)I;l[()l;l;zil;feﬂbﬂme
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX
B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C
TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIKYILYIOCS 3apSDKEHHYIO YaCTHILY. 1 bu6muoreka [JOK

Cuna Jlopenna. Pabota cubl
Jlopenua

https://m.edsoo.ru/ff0c9df4
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DnekTpoMarauTHas HHAYKIus. [loTtok
BEKTOpa MarHuTHOM uHAyKuu. IJ1C
WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM
uHaykiuu Papanes

JlaboparopHas pabota «lccrnenoBanme
SABJICHUSA BHCKTpOMaFHHTHOﬁ HUHAYKOUH

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

10

11

NHnykTuBHOCTD. SIBIICHUE
camouHaykiuu. 9JIC caMOMHAYKIINH.
DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

TexHUYEeCKHE YyCTPOMCTBA U UX
NPUMEHEHHE: TTOCTOSIHHBIE MAHUTHI,
3JIEKTPOMArHUTHI, 3JICKTPOIBUTATEIb,
YCKOPHTEIH 3JIEMEHTAPHBIX YaCTHII,
UHIYKITHOHHAS 1TeYb

O6o6maromuit ypok «MarauTHoe mosie.
DJIEKTPOMArHUTHAS HHYKIIUS
KontpomnbHas padora 1mo reme
«MarHuTHoOE 1oJje. DIeKTPOMarHuTHas
WHTYKITHS

bubnuoreka [{OK
https://m.edsoo.ru/ff0ca600

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHUYECKHE KOICOaHUSI.
["apmonmnueckre KoneOanus. Y paBHEHUE
TapMOHUYECKHX KOIeOaHUH.
[IpeBpaienue sueprun

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota «HcciaenoBanue
3aBUCUMOCTH TIEPHOJIa MATBIX KOJIeOaHMiA
T'py3a Ha HUTH OT AJIMHBI HUTU U MAaCChbI
rpy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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14

15

Konebarensuslit kouTyp. CBOOOAHBIE
ANIEKTPOMArHUTHBIE KOJICOaHUS B
UJIeaJbHOM KOJIeOaTeIbHOM KOHTYpE.
AHanorust Mex 1y MeXaHH4eCKUMU U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna ToMcoHa. 3aKOH COXpaHEHUS

OHCPIuv B UACAJIBHOM KoJIEOATEIEHOM
KOHTYpC

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusIX. BeIHYKICHHBIC
MeXaHH4ecKHe Kojicbanus. Pe3oHanc.
BoinykeHHBIC 2IEKTPOMAarHUTHBIC
KoJieOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiit Tok. CUHYCOUJAIbHBIN
MEPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JIEHCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussoscTso,

nepegaya u NoTpedaeHue dIeKTPUUECKO

SHEPrUuu

19

20

YCTpolcTBO M MPaKTUYECKOE TPUMEHEHUE

3JIEKTPUYECKOTO 3BOHKA, F€HEpaTopa
MEPEMEHHOTO TOKA, JIMHUI
3JeKTponeperay

OKOJIOTHYECKUE PUCKHU IIPpU TPOU3BOACTBC

3nekTpo3Hepruu. Kymprypa
WCITOJTH30BAHUS JICKTPOIHEPTUH B
IIOBCEIHEBHOM XKU3HU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
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MexaHnnyeckue BOJHBI, YCIOBHS
pactpoctpanenus. [lepuoa. Ckopoctb

bubnunoreka LIOK

21
pacnpoCcTpaHEHHS U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunbie 1 MPOOJIBLHBIE BOJHBI
99 3Byk. CkopocCTh 3ByKa. [ pOMKOCTH 3ByKa. bubmmoreka [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEeKTPOMAarHUTHBIC BOJIHBI, UX CBOMCTBA
23 1 ckopocTh. [lIkaa 3J1eKTpOMarHuTHIX bubmorexa HOK
P ' P https://m.edsoo.ru/ffOccfe0
BOJIH
24 [TpuHIUTIBI paTUOCBS3U U TEJICBHICHHUS.
PazButue cpeacts cBsa3u. Paguonokanus
o5 Kontponsnas padora «Konebanus u Bbu6moteka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE CBETA
26 B E HOPOJHOM C 5 e "Il)“hoeszlﬁ bubmorexa HOK
AHOPOX pese. https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cBera. [locTpoenne n3o0paxkeHu B bubmorexa HOK
' P P https://m.edsoo.ru/ffOcd4e0
TIJIOCKOM 3€pKajie
[Ipenomnenue ceeta. [lomHOE BHYTpEeHHEE
28 0Tp axxenue. [IpenenbHbIN yron n}(])TII:{oro bubmorexa LOK
P - pea r https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKeHUS
29 JlaGopaTtopHas pabota «3mepenue bubnuotexa [JOK
[0Ka3aTelisi NPEJIOMIICHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzobpaxenuii B
. bubmuoreka [{OK
30 mia3e. @opMyIia TOHKOM JTHH3HI.

VYBenuueHue JIUH3bI

https://m.edsoo.ru/ffOcddle
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Jlaboparopnas padota «Vccienoanue

31 . .
CBOMCTB M300paKEHUH B IMH3AX»
Hucniepcust ceera. CIIOXKHBINA cocTaB 0e1oro
32 cgeta. L[Ber. JlabopaTopHas padora
«HabmoneHne nucnepcun cBeTa»
33 Nurtepdepennus cera. udpakius ceera. bubnmnoreka HOK
Judpakiuonnas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6mmotreka LJOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOpbI U yCTPOUCTBA U
YCIIOBHSI UX 0€301acHOTO PUMEHEHUS
['paHuIBl MPUMEHUMOCTH KJIaCCUYECKOM By OK
. noInoTeKa
36 Mexanuku. [locTynarsl cnenuanbHOM 1
https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCHTEIBHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
noIMoTeKa
37 3amMezsieHHe BPEMEHU M COKpallleHne 1
https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM Eubs OK
. oTeKa
38 gacTuibl. CBSA3b MAaCCHI C HEPTUEH U nbmmotexa I1
3 https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPIHsl OKOS
39 KonTponbnas padota «Ontuka. OCHOBBI bubmuorexa [JOK
CIIELIMATIBHON TEOPUH OTHOCUTEITBLHOCTI) https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Dopmyna [Inanka. DHeprus u bubmuorexa [IOK
UMIyNbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccienoBanre Gorodddexra. bubnuotexa [JOK

Onreitel A. I'. CtoseToBa

https://m.edsoo.ru/ffOcffc4
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3akonbl potorddekra. YpaBHEHUE

bubnunoreka LIOK

42 Onnmreiina it doroddbdexra. «KpacHas
it oTo3(hd p https://m.edsoo.ru/ff0d015e
rpanuia» Gorodddexra
43 Hasnenue ceeta. Onbitel 1. H. JleGenena. bubnmnoreka HOK
XUMHYECKOE ICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue yCTporcTBa U MPAKTUIECKOE
44 npuMeHeHue: GpoTolrieMeHT, (poToaaTIuK,
CoJIHEUHasl ObaTapesi, CBETOIUO]]
45 Pemenue 3agad no reme «1€MEHTbI bubnuorexa [IOK
KBAHTOBOW ONTHKW) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OMBITEI
46 Pesepdopa o paccessHUIO 0-4acTHIT bubmmorexa [IOK
pHOP P ' https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojiens aToma
bubmmoreka IIOK
47 IToctynater bopa
y P https://m.edsoo.ru/ffOd0afa
Wznayuenne n miornomnieHne GoTOHOB IPH
48 e eyfo € aToMa C OJHOTO q)OBHSI BHGPFI/II/I bubnmorexa IOK
pexoa o P P https://m.edsoo.ru/ff0d0afa
Ha apyrou. Buasl ciekTpos
BomnHoBrbIe cBoiicTBa yacTull. BoaHbI Ae
49 Bpoiinsa. KopnyckynsipHo-BOITHOBOM bubmuoreka [IOK
nyanu3M. CIIOHTAHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
M3ITydeHue
OTkpbITHE PaTUOAKTHBHOCTH. OTBITHI
50 Pesepdopna no onpeneneHnio cocraBa bubmmorexa LIOK
POPA ped https://m.eds00.ru/ff0d0fd2
PaJIMOAKTUBHOTO U3TyICHUS
CaoiicTBa anba-, 6era-, raMmMa-u3IydeHusl.
51 Brnusinue pagnoakTHBHOCTH Ha KUBBIE

OpraHu3Mbl
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52

OTKpbITHE IPOTOHA U HEUTpOHA. M30TOMBI.
Anbda-pacnaz. DNeKTPOHHBINA U
MMO3UTPOHHBINA OeTa-pacman. ["amma-
W3IIy4eHUE

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

53

OHeprus CBA3M HYKJIOHOB B siipe. SnepHble
peakmmu. SnepHsiit peaktop. [Ipobiemsl,
IIEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI
AJIEPHON YHEPIETUKU

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

54

DOnemeHTapHble YacTUllbl. OTKpPBITHE
MO3UTpOoHa. MeTo bl HAOTIOICHUS U
perucTpanuu 3JIeMEHTapHbIX YaCTHLI.
Kpyribiii cton «®yHnameHTanbHble
B3auMojieicTBUs. EnnHCcTBO r3nueckoit
KapTUHBI MUPa»

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

55

Oransl pa3BuTus actpoHoMuu. [IpukiagHoe
Y MUPOBO33pEHYECKOE 3HAYECHUE
acTpoHOMHUHU. Bun 3B€311HOTO Heoda.
Co3Be3nusl, spKue 3BE3/bl, IIIAHETHI, UX
BUIUMOE JBIKeHHE. COJHEUHas CUCTEMa

56

Comaue. CoHeuHast akTUBHOCTE. MICTOUHUK
sHeprun CoJiHIa U 3BE3NT

57

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/1BI TJIABHOM TTOCIIEIOBATEILHOCTH.
Bnytpennee crpoenue 38€31. CoBpeMeHHbIE
MIPEACTABICHUS O POUCXOKICHUU 1
sporronny CoJtHIa U 3BE3
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https://m.edsoo.ru/ff0d0e38

58

Muneunsiii [lyte — Hama I'anakTuka.
TTonoxenue u nBuxxerne ConHIila B
lNanaktuke. ['anaktrku. YEpHbie ABIPHI B
sIpax rajJjakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyuyeHue.
MeraranakTuka

60

61

Hepemennsie npobieMbl acCTpOHOMUHT

KonTponbHas pabota «neMeHTHI
aCTPOHOMUU U acTPOPUIUKU»

62

O6o06maromuii ypok. Ponb ¢husuku u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYECKOM, COLIMAIBHOM M STHUSCKOM
chepax IeaTeIbHOCTH YelIOBEeKa

63

O606matomuii ypok. Pons u Mecto pusuku
1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa

64

65

66

Oo6o06maromuit ypok. Poib puznueckoit
TeopuH B (GOPMUPOBAHHUH MTPEICTABICHHIA O
¢bu3nueckoil kapTuHe MUpa

Ob6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPA B O0IIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHU O
pUpoie

PesepBHbIil ypok. MarautHoe mnoie.
DNeKTpOMarHuTHas MHIYKLIUS

67

PesepBubiit ypok. Ontuka. OCHOBBI
CHelHabHON TEeOpUN OTHOCUTEIBEHOCTU




Pezepusiii ypok. KBanroBast ¢usuka. Bu6muotexa [JOK
68 1
DJIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHUS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3aps] — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (u3mueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuu
CTpPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE MajeHue
T€d, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLUs, B3aUMOJCIHCTBUE TeEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MeHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJlaXk1eHnHn), TeIJIOBOE paBHOBECHE, HCIApEHHEe, KOHJEeHCcalus,
IJIaBJI€HUE, KpUCTAJUIM3AlMsl, KHUIIEHHE, BIAXHOCTb BO3]yXa,
MOBBIIICHNUE JAaBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3anus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYEecKHe
BEJINYUHBL: KOOPJHMHATA, IIYTh, IEPEMELIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tella, CWJIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas paboTa, MexaHU4yecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICH
HCIOJIb3YEMBIX BEJIWYMH, UX OOO3HAUYEHHS M EIUHMIIBI, HAXOIUTh
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA Te€I U TEILUIOBBIC




10.6

10.7

10.8

SIBIICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHssI KHHETUYECKas DJHEPrUs XaOTHUYECKOTO
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, MU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3yEMbIX BEJIWYHMH, MX O0O3HAYCHHUS W €AMHHUIBI, HAXOIUTH
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh H3y4YeHHbIE JJEKTPUUECKHE CBOWCTBAa BEIECTBA U
JNEKTPUYECKUE  SIBIICHUsI  (MPOILECCHI), HCIONB3ys  (hU3UYECKHe
BEJINYUHBI: ANEKTPUYECKUN  3apsif, ANEKTPUYECKOE noJie,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMANl, Pa3HOCTh MOTEHIUAJIOB;, MpH
ONMCAaHUU MPABWILHO TPAKTOBATh (PUIUUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYCHHS W CJWHUIBI;, YyKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYMNHaMN

aHAJIM3UpPOBaTh (PU3MUECKHE TMPOLECChl M SBICHHS, HCHOJb3Ys
¢u3nyeckye 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOTO TAroteHus, I, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKON IHEpPIruH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPIIO3ULIUN CUJI, TPUHLIUIT
paBHONpAaBUs HMHEPLUUAIBHBIX CHUCTEM  OTCUETA; MOJIEKYJSPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHsS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIUIOBOTO JBMIKEHMSI MOJIEKYI C
aOCOJIIOTHOM TEMIlepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOTo 3apsaa, 3akoH KynoHa; mpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBACHATh OCHOBHBIC MPHUHIUIBI JCUCTBUS MAIIWH, NPUOOPOB U

TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh YyCJIOBHS HX 0€30IacHOro

HCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BaHUIO0 PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; IIPU
5ToM (GOopMYIHpOBaTh NpodieMy (3a1ady) MW THIOTE3y Yy4yeOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI




10.10

OcymiecTBnATh TpsSMBIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYHUH; MPH 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO0 HM3MEpPEeHHUS U

HUCIIOJIB30BaTh U3BECTHBHIC METOAbI OLICHKHU HOFpCHIHOCTCfI H3MepeHHI>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (PU3NYCCKUMU BEIUYUHAMH C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHHH; TpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PHKCHUPOBATh PpPE3y/IbTAaThl IMOJYYCHHOH 3aBUCUMOCTH
(u3MYECKUX BEIMYMH B BUJE TAOIUIl M rpauKOB, AETIaTh BHIBOABI 11O

pe3yJibTaTaM UCCIIEA0BAHUS

10.12

10.13

10.14

Cobnromate mpaBwia  0€30MaCHOTO  TpyJda TpU  IPOBEICHHUH
UCCIeOBaHMH B paMKax yd4eOHOro OKCIIEpUMEHTa, Yy4eOHO-
MCCIIEIOBATENILCKOM M TPOEKTHOH AEATENBHOCTH C HCIIOJIb30BaHHEM

M3MEPUTEIIbHBIX YCTPOUCTB U JIa0OPAaTOPHOTO 000PYIOBAHUS

Pemath pacu€THble 3a7a4i C SBHO 3aJaHHON (PHU3MYECKON MOJIEIbIO,
UCTOJB3ys (PU3UYECKUE 3aKOHBI M TMPHUHIIMITBI, HA OCHOBE aHajIM3a
YCIAOBHS  3aJa4d  BBIOMpAaTh  (PU3HUYECKYIO  MOCb, BBIACIATH
busnyeckre BETMYMHBI U (OPMYJIbI, HEOOXOAUMBIC ISl €€ pelICHHUS,
MPOBOANTH PACUETHI U OICHUBATh PEAbHOCTD MOJYYCHHOTO 3HAYCHUS
(hu3HYECKON BEITNIMHBI

Pemrate  KayecTBEHHBIC ~ 3ajayd:  BBICTPAMBaTh  JIOTHYCCKH
HEMPOTUBOPEUYMBYIO IIEMIOYKY PACCYKIACHUN C OMOPOW HAa M3yYCHHBIC

3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

10.15

Hcnonp3oBath mpu  pelieHuu  yuyeOHBIX 3aJad  COBpPEMEHHbBIE
UH(GOPMAIIMOHHbIE TEXHOJIOTUU JUIsl TOHMCKa, CTPYKTYPHUPOBaHUS,
UHTEpHpETalMi M MpeJICTaBICHUS y4yeOHOM W Hay4yHO-NOMYJISIPHOM
nH(pOpMAaLIMY, MOJYYEHHON U3 pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAIIM3UPOBATh MOJy4aeMyr0 HH()OpMaIUIO

10.16

10.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOILIErO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

Hcnonb30BaTh TeOpeTHYECKHE 3HAHUSA MO (PU3MKE B IOBCEAHEBHOM
KHU3HH 17151 o0ecriedeHns: 6e301MacHOCTH pu 00palleHnH ¢ prudopamu
U TEXHUYECKUMH YCTPOHCTBAMHM, JIJISI COXPAHEHHS 3I0POBbS U

cOOJIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Katollel cpefie

10.18

PabGoratp B rpyIine ¢ BHIMOJHEHUEM PA3JIMYHBIX COITMATBHBIX POJIEH,
IJIAaHUPOBAaTh  pabOTy  TPyNIbl, pPalUOHAIBHO  paclpenessaTh
00S13aHHOCTH W IIJIAHUPOBAaTh JEATENHHOCTh B HECTaHIAPTHBIX
CUTyallHsIX, aJleKBAaTHO OILICHMBATh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

TPYIIIBI B pellIeHne paccMaTpuBaeMoi mpoodieMbl




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKOU ACATEIbHOCTH
JFO/IEeH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHUS! U3YYEHHBIX (PU3MYECKUX MOJeneil:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAEIb aTOMa, HYKIIOHHAs

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHN: (prU3nYecKux 3aaad

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCH) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKHA W  KBAaHTOBOW  (pu3uku:
ANIEKTPUYECKasl TPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aMMOJICIICTBE  MAarHUTOB,
9JIEKTPOMArHUTHAsE WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIsI Ha
NPOBOAHUK C TOKOM MW JBWKYLIMHCS 3apsj, DICKTPOMAarHUTHBIC
KoJeOaHWsT W BOJIHBI, MPSIMOJHMHEHHOE paclIpoCTpaHCHHWE CBETa,
OTpaXEHHEe,  TNpeloMiIeHHe, UuHTephepeHIus, Audpakuus u
MOJISIPU3aLMsl CBETA, AMCIEPCUST CBETA, (HOTORIEKTPUUYECKHH HPPEeKT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHass UM  HCKYCCTBEHHas

PAaAOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOJAUMOCTD Pa3ITHIHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsDKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIIECHUE,
pasHocth moteHnuanoB, JJC, pabota Toka, MHAYKIHS MarHHUTHOTO
nonsi, cuima Awmmepa, cuina JlopeHna, HMHIYKTUBHOCTh KaTYIIKH,
9HEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsiJl U CHJia TOKa B IIPOIIecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHHE M ONTHYECKas Cuja JIMH3BI, NPU OMUCAHUU MPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEIHYMH, HX
0003HAaYeHHUST W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHYI0 (QU3MYECKYIO BETUYUHY C JPYTMMH BETUYUMHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLICCCHI, UCITIOJIb3Ys
(bmnqecxﬂe BCJIMYUHBI: CKOPOCTH 3JICKTPOMATHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoag
moaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX AACP, IHIpH  OIIMCaHUU
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJT UCITIOJIb3YCMbIX BCJIIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

AnanmusupoBath (U3MYECKHE TPOLECCHl W SIBICHUS, HCIIOJIB3YS
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICOBATEIBHOTO M TMAapajUIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3akoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHHUS  CBETa, ypaBHEHHE ODWHINTEWHA IS
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOTO pachaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBHIPAKCHUE M YCIOBHUS

(rpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpPAa HWHAYKIUMKW MArduTHOI'O II0JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)X€HUE, CO3/1aBa€MOE  IIJIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIMOMHATE SKCIIEPUMEHTHI TIO UCCIET0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
sToM (dopmyaupoBaTh MpoOJeMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  TPEAJIOKEHHOTO

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

11.10

11.11

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

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

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpSIMBIX ~ M3MEPEHUH; TMPU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJiabTaThl IOTYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, AeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBaHUA




11.12

11.13

11.14

CobmiomaTe mpaBuia O€30MAacCHOTO TpyAa IMpH  MPOBEICHUHU
UCCIIEIOBAaHUH B paMKax ydeOHOTO OSKCIEpUMEHTa, YydeOHO-
HCCIIEI0BATENICKON M MPOEKTHOM AEATEIBHOCTH C MCIIOJIB30BAaHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

Pemarp pacuérHbie 3aauMl ¢ SBHO 3aJaHHON (DU3MUYECKON MOJIENbIO,
UCIONB3YSl (PU3MYECKUE 3aKOHBI M MPUHIUIBI, HA OCHOBE aHalu3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb,  BBIICIATH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
MIPOBOJIUTH PACU€Thl U OLEHMUBATh PEATbHOCTh MOJIYYEHHOTO 3HAYEHUS
(bu3nYecKOil BETNYMHBI

Pewate KaueCTBEHHbIE 3a/1a4u: BBICTpanBaTh  JIOTUYECKHU
HETIPOTHUBOPEUUBYIO IEMOYKY PACCYKJEHUU C OMOPON HAa M3Y4YCHHBIC

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

11.15

11.16

Hcnonp30BaTh mpu  pelIeHWH  yYeOHBIX  33aJa4  COBPEMEHHBIC
MH()OPMALIMOHHBIC TEXHOJIOTHMH JUIS TIOWCKA, CTPYKTYPHUPOBAHHSI,
UHTEpIpETAllM W TPEJACTABICHUS y4eOHOW W HAYYHO-TIOMYJISPHOM
nH(OpMaLIUY, MOJYYEHHON U3 Pa3IUYHBIX MCTOYHUKOB;, KPUTHUYECKU
aHATM3UPOBATH MOTYIaeMYIO HH(OPMAIIHIO

OOBACHITh MPUHIMIBI JCHCTBUS MAIIWH, MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCCHH@BHOﬁ KHN3HU

11.17

11.18

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

Hcnonb30BaTh TEOpeTHYECKHE 3HAHUSA MO (U3MKE B IMOBCEAHEBHOM
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHuH ¢ nprudopamu
U TEXHUYECKUMH YCTPOHMCTBAMHM, JJISI COXPAHEHUS 3I0POBBS W

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

11.19

PaGorarh B rpymnme ¢ BBIIOJHEHHEM PA3JIMYHBIX COLMAIBHBIX pOJIeH,
IUIaHUpOBaTh ~ paboOTy  TpYINIbl,  pPalUOHAIBHO  PACHpENeNiTh
O053aHHOCTM M IUIAHUPOBATh  JISATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJAJ KaXIOr0 W3 YYaCTHHUKOB

TPYIIIBI B PELIEHUE paccMaTprUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

pasaejia 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

1.2

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

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

MonenupoBanue (U3NYECKUX SBICHUM WU
nporeccoB. Hayunslie runores3sl. dusznueckue
3aKOHbl U TeopuH. ['paHuIbl TPUMEHUMOCTH
¢busnyeckux 3aKOHOB. [Ipunumn
coorBercTBUs. Pombp u Mecro Qu3uku B
(GOopMHpPOBaHMM  COBPEMEHHOW  Hay4HOM
KapTUHBI MUpa, B IPAKTHYECKON

ACATCIIBHOCTH J'IIO,I[GIZ

MEXAHHWKA

2.11

2.1.2
2.1

2.1.3

KMHEMATHKA

Mexanngeckoe JABUXKCHUC. OTHOCUTENBHOCTh
MCXaHHUYCCKOI'o JBUKCHUAI. Cucrema orcuéra.

Tpaexropus

[lepememenue, cKOpocTh (CpemHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
MaTepUAILHOW TOYKH, WX MPOEKIUH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEpEMENICHUN U CIIOKEHUE CKOPOCTEN

PaBrOMeEpHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKEHUE. I'padpuxu
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepPIaJIBHOfI TOYKH OT BPEMCHHA




2.2

2.14

2.15

2.16

2.1.7

CBoOopgHoe masienue. Y CKopeHue CBOOOTHOTO

IHagacHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
IBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAA
CKOpPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEeMHUTEIIFHOE YCKOPEHHE

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JIBUKCHHE CHapsAIOB, LENHBIE U PEMEHHBIE
neperayu

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUS MEXIY MyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHbIE  paBHBIC
MIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
Hy/10. M3ydeHne NBUKEHUs LIapUKa B BI3KOU
xuakoctu.  M3ydeHwe — IBWKEHUs — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

JTIMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbIe

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IIpuHnun cynepnosunuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon HeloToHa ms

MaTCpHUaJIbHBIX TOUCK

224

2.2.5

3akoH BCCMHUPHOI'O TATOTCHUS. Cua TSOKeCTH.

IlepBas xocMuueckast ckopocTs. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIb)KEHUSI M CHJa  TPEHUs  IOKOS.

Koaddunment tpenus. Cuna conpoTUBICHUS




IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

2.2.7

2.2.8

2.2.9

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CUJIbI OTHOCUTEIBHO OCH BPALLECHUS.
[Inedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKH,

JABMXXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAakKJIOHHOH IJIOCKOCTH IOJ
JeicTBUEM HECKOJbKUX cwil. MccnenoBanue
3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX
B JeopMHpPYyeMOH TNpyKUHE U PE3UHOBOM
oOpaslie, OT BEJMYMHBI HUX JeQopMaLuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOIO

TCJa, UMCIOIICTO OCh BPaIlllCHUA

2.3

3AKOHbBI COXPAHEHN A B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepUaJbHBIX ToueK. MMmynbc cuiasl u
N3MEHEHHE UMITyJIbCa Tella
2392 3akoH coxpa”eHuss umnyiasca B HCO.
s PeakTnBHOE ABIKEHIE
2.3.3 Pabora cunbl
2.34 MomHOCTb CUJIBI
235 Kunernueckast sHeprus MaTepuantbHON TOYKH.
o TeopeMa 0 KNHETHYECKON YHEPTUH
[TorennmaneHast sHeprus. [loTeHnumanbHas
236 SHEprus yIpyro nepopMHUpOBaHHON
o npyxuHbl. [loTeHuuanbHass dSHeprus Tena
BOJIM3M OBEPXHOCTHU 3eMIIU
[loTeHuManpHple ¥ HENOTEHLNAIbHBIE CHUIIBI.
237 CBsi3b  paboThl HEMOTEHLMAJIBHBIX CHUJ C

N3MCHCHUCM MEXaHU4YEeCKOMH SHEpPTrUuun

CHUCTEMBI TECII. 3aKkoH COXpPaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHHYeCcKkne ycTpOWCTBA: IBUKEHHUE PAKET,
- BOJOMET, KOIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
2310 CKOpPOCTEM TeJl IpU HEYNpPyroM yzaape.

UccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH

3.11

OcHOBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
nemkenue. uddysusa. Xapakrep IBHKESHUS U

B3aHMOHeﬁCTBHﬂ 4aCTul BCIICCTBa

3.1.2

Mopgenu CTpoeHHs Ta30B, KUIAKOCTEH H
TBEPABIX TeN W OOBSACHEHHE  CBOWCTB

BC€HICCTBA HA OCHOBC 3THUX MO)I@J'IGI‘/'I

3.1.3

3.14

Macca wmonekyn. KonnyecTBo BemiecTBa.
[TocTostnuass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

3.15

3.1.6

3.1.7

Mopnens  uaeanpHOoro  raza.  OcHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOPHUH UACATHHOTO ra3a
AGcomtoTHas TemnepaTypa Kak Mepa cpeaHein
KMHETHYECKOW SHEPrHM TEIUIOBOTO JBUXKEHUS
gactul] ra3a. [llkamna remneparyp Kensuna

VpaBuenue Kianelipona — MeHneneesa.

3akoH /lanbToHA

3.18

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3c¢ ¢ IOCTOAHHBIM KOJHYCCTBOM BCIICCTBA.

u30TepMa, H30Xopa, u3obapa

3.1.9

TexHnueckue  ycTpoKcTBa: TEPMOMETD,

OGapometp




3.2

3.1.10

321

3.2.2

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3JyXa B KJIaCCHOM KomHare. MccnenoBanue
3aBHCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

Pa3peKEHHOrOo rasa

OCHOBbI TEPMOJIMHAMUKN
TepmoauHamuueckass cucrema. BHyTpeHH:s
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H
COCO0BI €€ N3MEHEHHS

KomuyectBo Temnotsl u pabora. BuyrpenHss

OHEPIusa OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.23

Buael Temonepenauu: TEMJIONPOBOJAHOCTD,
KOHBEKIMSA, U3llydeHue. Tenno€mMKocTh Tena.
VYienpHass TeEmIOEMKOCTh BellecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI IIPU TCILIOIICpCaadC

3.2.4

3.25

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
IIEPBOI0O 3aKOHAa  TEPMOIAMHAMUKH K
uzonporeccam. ['paduyeckas MHTEpIIpeTalus

paboThI Taza

TenmoBbie MammHbl. [IpuHIMIBL JOElCTBUSA
TEIUIOBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix MammHax. KoadpounueHt
nonesHoro  geiictBus  (manee —  KIIM)

terioBoi MamuHkl. [{ukin Kapuo u ero KII/]

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

HpO6JI€MLI TCIINIOOHCPICTUKHA

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTEb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITUOHCD

3.2.8

[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH




AT'PEI'ATHBIE COCTOAHMA BEIECBA. ®A30BBIE ITEPEXO/IbI

[Tapoo6pazoBanue u konaeHcauus. Mcnapenue u

KUTICHHUE. Y JIeNlbHas TEIUIoTa MapooOpa3oBaHMAL.

331 3aBUCUMOCTh ~ TeMIepaTypbl  KUIEHHUA  OT
JIaBJICHUS
332 AOcomoTHasT M OTHOCHTEIbHAs BJIAKHOCTh
o BO3ayxa. HachllieHHbIH nap
Teépnoe Teno. Kpucrammmueckue u amopdHsie
3.3.3 Tena. AHU3OTPONHSI CBOHCTB  KPHCTAJUIOB.
3.3 XKunkue kpucramisl. CoBpeMeHHbIE MaTepUaIb
. [InaBneHne W KpucTauM3auus. Y IesbHas
o TerutoTa riaBieHus. Cyonumanus
3.3.5 YpaBHeHHe TEMI0BOro O6amaHca
TexHuueckue  yCTpoWcTBa:  TMIPOMETp H
336 MICUXPOMETP, KaJOpUMETP, TEXHOJIOTHH
- MIOJyYeHHUs COBPEMEHHBIX MAaTepHuajoB, B TOM
qrciie HAHOMATepUAJIOB, U HAHOTEXHOJIOTUU
[IpakTuueckue padoTsl. M3MepeHne BIa)kHOCTH
3.3.7
BO3/yXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 DnexTpu3anus Tel. DIeKTpudeckuit 3apsin. [lBa
o BHJIA HNIEKTPUUYECKHUX 3apsiJIOB
412 [IpoBoaHMKY, TUANEKTPUKH U TIOTYTIPOBOJHUKN
413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
41 414 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
OneKTpuuecKoe oJe. HanpsoxkénHocTs
415 3JIEKTPUYECKOIO TIOJISL. [TprHIMN
o CYNEPIO3UIIHH. JIuaumn HanpsHKEHHOCTH
AIEKTPUYECKOTO OIS
1186 PabGota cui  3NIEKTPOCTATUYECKOTO  IOJIS.

ITorenmman. Pa3zHocTh MOTEHITHAJIOB




HpOBOI[HI/IKI/I U JUDJICKTPUKH B IMOCTOAHHOM

4.1.7 JJIEKTPUYECKOM ToJIe. Jusnexrpudeckas
IIPOHUIIAEMOCTh
DIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IJIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsKEHHOr0 KOH/EHcaTopa
TexHuueckue yCTpOICTBa: JIEKTPOCKOII,
419 NEKTPOMETP,  IJIEKTPOCTaTHUECKas  3alluTa,
o 3a3eMJICHHE AJIEKTPOIIPUOOPOB, KOHJAEHCATOp,
KCEPOKC, CTPYWHBIN ITPUHTED
4110 [IpakTnueckue paboTsI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O
QJICKTPHUYCCKOI'0 TOKaA. Ucrounmnkn toka. Cuna

ToKa. I1oCTOSAHHBIN TOK

422

Hampsokenue. 3akon Oma 1715 yyacTka 1enu

4.2.3

4.2.4

:‘)HCKTpI/I‘IeCKOC COIIPOTUBJICHHUC. VY nennHOE
COITPOTUBJICHUEC BCUICCTBA
HOCHGI{OB&TGHBHOG, napaujiCJbHOC, CMCIIaAHHOC

COCAUHCHUEC ITPOBOJHUKOB

4.2.5

4.2.6

Pabora snexkrpudeckoro toka. 3akoH Jxoyms —

Jlenna

MOIIHOCTH QJICKTPUYECKOTI'O TOKA

4.2.7

4.2.8

anekTpoaBmkymas cuna (mamee — DIJC) wu
BHYTPEHHEE COINPOTUBIICHUE HCTOYHHUKA TOKA.
3akoH Oma it 1OOJNHOM  (3aMKHYTOM)

aneKTpudeckoi renu. Kopotkoe 3ambikaHue

ONeKTpOHHAas IIPOBOJINMOCTH TBEPABIX
METaJUIOB. 3aBUCUMOCTh COIPOTUBIICHUS
METaJUIOB oT TEMIIEPaTyPBHI.

CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuid TOK B Bakyyme. CBoiicTBa




OJICKTPOHHBIX ITYYKOB

4.2.10

[HonynpoBonnuku. CoOCTBEeHHAas W MpUMECHas
MIPOBOAMMOCTD MOIYIPOBOAHUKOB. CBOMCTBa p-

n nepexoza. [lonynpoBoaHUKOBBIE TPUOOPHI

4211

4.2.12

DJIEKTPUYECKUH  TOK B 3JIEKTPOJIUTAX.

DIEKTPONUTHYECKAs AUCCOLMALIMS. DIESKTPOIINU3

DneKkTpuyeckuil Tok B razax. CaMmocTosATeIbHbIN
U HECaMOCTOSTENbHbIN pa3psan. Pasnuunble
TUNBl  CAMOCTOSITEIBHOIO paspsaa. MonHus.

ITmazma

4.2.13

4.2.14

Texuuueckue yCTpOiCTBA: amIepMerp,
BOJITMETP,  pEOCTaT,  HUCTOYHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC npuOopHI,
ANEKTPOOCBETUTEIbHBIE MPHUOOPHI, TEPMOMETP
COTPOTHUBIICHHUS, BAKYYMHBIN TUOJI, TEPMHUCTOPHI
1 $OTOPE3UCTOPDI, MOTYIPOBOAHUKOBBIN U0,

TraJlbBaHUKa

[IpakTryeckue padoTel. M3yueHne cMemaHHOro
COEIMHEHUS PE3UCTOPOB.

N3mepenne DOJIC wucrouHMKa TOKa M €ro
BHYTPEHHEro comnpoTuBieHus. Habmronenue

AIIEKTPOITH3a




11 KIIACC

Kon Koanposepsiemoro
pasaena 3JIeMEeHTa
4

HpOBepﬂeMble IJIEMEHTHBI COAECPKAHUSA

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA

43.1

IlocrosiHHBIE MaruuTbl. B3zammojencTBue

IIOCTOAHHBIX MarHUTOB

4.3.2

MaruuTtHoe mone. BekTop MarHuTHOM
uHAayKuu.  [lpuHnun — cynmeprno3unuu.
Jlunun MarnutHOM wuHAYKIMU. Kaptuna
JUHUM  MarHUTHOM  MHAYKIUU  TOJSA

IIOCTOAHHBIX MarHuTOB

4.3.3

MarHuTHOE TOJIe TPOBOJHHKA C TOKOM.
Kapruna nuHMIA TONS AJTMHHOTO MPSIMOTO
NPOBOJHUKA W 3aMKHYTOT'O KOJIBIIEBOTO
IPOBOJHMKA, KAaTyIIKM € TOKOM. ONBIT
Opcrena. BanmoaeiicTBue IpoBOJIHUKOB C

TOKOM

43 434

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

Cuna JlopeHna, €€ MOIyJIb U HalpaBJICHUE.
JIBrokeHne  3apsOKEHHOM — 4acTHLBl B
OJTHOPOJTHOM MarHuTHoM moje. PaGora
cunel JlopeHa

SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH
[ToTok BeKTOpa MAarHUTHON MHIYKIIMU
O/1C nHayKuuu. 3aKOH IEKTPOMarHUTHOM
nHaykunu dapanes

BuxpeBoe »snektpuueckoe mnone. JJ1C
WHIAYKIMM B TPOBOJHUKE, IBHXKYIIEMCS
IIOCTYIIATEIbHO B OJHOPOJTHOM MArHUTHOM

I0JIC

4.3.10

[IpaBuno Jlenna




NHayKTUBHOCTH. SIBI€HUE CAMOMHIYKIIUH.

43.11
O/1C camouHIyKIIMU
DHeprusi MarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJNEKTPOMAarHUTHOE TT0JIe
TexHuueckne  yYCTPOMCTBA:  MOCTOSIHHBIC
MarHuThbl, AJIEKTPOMATHUTBI,
4.3.14
AIIEKTPOJIBUTATEIIb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeYb
[IpakTueckue paboTHL. N3yuenne
MarHUTHOTO TIOJI KaTYIIKK C TOKOM.
4.3.15 WccnenoBanne  n1eHCTBUS  MOCTOSIHHOTO

MardauTa Ha paMKy € TOKOM. Hccnenosanue

SABJICHUA OJICKTpOMar HUTHOM HHAYKIIUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.11

5.1.2

Konebarenbnast cucrema. CBoOOnHBIE
konebanusi. [apMoHuueckue KosieOaHuUs.
[lepuon, wacrtora, ammumuTyga u ¢asza

KoJie0aHuit

[IpyxxuHHBIH MasTHUK. MaremaTu4ecKkui

MasATHHK

513

YpaBHeHHE TapMOHHMYECKUX KOJeOaHUM.
Kunematuueckoe " IUHAMHUYECKOE

OIMCaHME KOJIeOaTEILHOIO JABHIKCHUA

5.14

5.15

[IpeBpamenue SHEPTUH pu
FapMOHUYECKUX KOJICOAHMSX. CBs3b
aAMIUTUTYIbI KoJIeOaHui HUCXOJIHOU
BEITMYMHBI C aMIUTUTyJaMU KoyeOaHUil e

CKOPOCTH M YCKOpPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMAarHUTHBIE Kose0aHus B
UAeaJbHOM  KOJIEOATEJIbHOM  KOHTYpE.

Amnamorus MCKAY MCXAaHUUYCCKMMU U




5.2

5.1.6

3IEKTPOMArHUTHBIMU KoJIe0aHUSMHU.
®opmyina TomcoHna
3aKoH COXPAaHCHUA SHEPTHUU B HUACAIIBHOM

KoJe0aTeIbHOM KOHTYpE

5.1.7

5.1.8

BbIHyX/1IeHHbIE MEXaHUYECKHE KOJIeOaHuUs.
Pesonanc. Pe3onanchHas KpHuBasl.
BeinyxieHHbIE 3JIEKTPOMarHuTHbIE

KOJICOAHUS.

[lepemennbiii  Tok.  CuHYycOMAANBHBIN

MEPEMEHHBIN TOK.

5.19

5.1.10

MouHoCTb HEPEMEHHOT 0 TOKa.
AMIUIUTYAHOE M JEHCTBYIOIIEE 3HAYCHHE
CHJIBI TOKA U HaNpsHKEHUS

Tpancpopmarop. Ilponssosactso, nepenaua
U NOTpeOseHue 3JIEKTPUYECKONH SHEpPIrUH.
DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE
3IEKTPUUYECKOMN SHEPIUH. Kynesrypa
UCIIOJIb30BAHUS AJIEKTPO3HEPTUH B

HOBCCHHCBHOﬁ KHN3HHU

5.1.11

TexHnuueckue yctpoiicTBa: celicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTpoIepcaavd

5.1.12

IIpaktuyeckue pabotsl. HMccienoanue
3aBUCHMOCTH IEpHOJa MaJbIX KOJIeOaHM
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChbl
rpysa. MccnenoBanue nepeMEHHOTO TOKa B
LENA M3 IOCIEA0BATEIBHO COSAMHEHHBIX

KOHJIEHCATOPa, KaTyIIKU U PE3UcTopa

MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHbI

521

5.2.2

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenusi. Ilepuon.  CkopocThb
pactpocTpaHeHUss M JJIMHA  BOJIHBIL.
[Tonepednsie U TPOIOJIBHBIC BOTHBI

HNurepdepentimst u mudpakims

MEXaHHNYCCKHX BOJIH




5.2.3

5.24

3Byk. CKOpOCTh 3ByKa. ['pOMKOCTH 3BYyKa.

BricoTa Tona. TemMOp 3Byka

DNEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBUS
M3JIYYCHHUSI  AJICKTPOMArHUTHBIX  BOJIH.
B3aunmnuas opuentanusa Bexktopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHE B BAKyyM€

5.25

5.2.6

5.2.7

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpa)KEHHE, MPEeIOMIIEHUE, MOJSpU3aLus,
mudpakaus, uHTepdepernus. CKOpoOCTh

OJICKTPOMAriMuTHBIX BOJIH

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHHE 3IE€KTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBbITY
[IpuHUIUOBl PafnMOCBSI3M U TEJIEBUICHHUS.
Paguonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHUC Oprx(anmeﬁ Cpeabl

5.2.8

TexHu4eckue yCTpPOWCTBA: MY3bIKAJIbHbBIC
HHCTPYMEHTEL, YJAbTPa3BYyKOBas
JUAarHOCTHUKAa B TEXHUKE M MEJIUIIMHE,
panap, panuoOnpUEMHUK, TEJEBU30DP,

anTeHHa, Tenedon, CBU-neuyn

5.3

OIITHUKA

531

5.3.2

5.3.3

[IpsimonuHeHOe pacrpocTpaHEeHHuEe CBeTa
B OJIHOPOJIHOM cpene. JIyd cBeTa
OtpaxkeHue cBeTa. 3aKOHBl OTPaKEHHUS
cera. [loctpoeHne n300paxeHHit B TJIOCKOM
3epKaie

IIpenomnenne cBera. 3akOHBI MPETOMIICHHS
cBeTa. AOGCOTIOTHBIH MoKazareib

IpCIOMIICHUS

5.34

Iomuoe BHYTpPEHHEE OTpayKCHUE.
[IpenenbHbId yroy MOJHOTO BHYTPEHHETO

OTpaXKCHUMA

535

HMucnepcust  cBera. CHOXHBI  cocTaB




Oenoro ceera. Llser

5.3.6

Coluparoniue W pacceuBaroONIve JIUH3BI.
Tonkas ynmH3a. POKYCHOE PACCTOSHHUE U
ONTMYECKas  CHjJa  TOHKOM  JIMH3BL
[Moctpoenne n3o00pakeHnit B COOMPAIOIINX
U pacceuBarouMx JuH3ax. Dopmyna
TOHKOM JHH3BI. YBEIWUCHHE, JIaBacMoOcC

JIMH30U

5.3.7

5.3.8

5.3.9

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKOM

OIITUKH

Wntepdepentuss  cBera.  KorepenrtHsie
HUCTOYHHKHU. Ycenosus HaOIoAeHUS
MaKCUMYyMOB 51 MHUHHMYMOB B
UHTep(EpPEHIMOHHOW KapTHHE OT JIBYX

CI/IH(ba?;HI)IX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakuus  ceera.  JludpakuuoHHas
peméTka. YcinoBue HaOMIOEHUS TIABHBIX
MaKCUMYMOB npu NaJIcHUU

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TU(PPAaKIUOHHYIO PEIIETKY

5.3.10

Honﬂpmamm CBCTa

5311

TexHuueckue ycTpoilcTBa: OYKH, JIyma,
¢doToanmnapar, NPOEKUUOHHBINA ammapar,
MHUKPOCKON,  TEJECKOIl, BOJIOKOHHAsI
OIITHKA, nudpakimoHHast pemeTka,

TOJIAPON

5.3.12

[IpaxTueckue paloThI. H3mepenne
nokasaresis npenomnenus. Mccinenosanue
CBOWCTB  W300pakeHM B  JUH3aX.

Hab6monenue qucnepcuu ceeta

SJIEMEHTbI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuupl PUMEHMMOCTH KJIACCUYECKOU
MEXaHUKH. [TocTynatet TEOPUH
OTHOCHUTEIIBHOCTHU: MHBApUAHTHOCTh

MOAyJd CKOpOCTH CBE€Ta B BaKyyMe€,




MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHM M COKpalleHue
JUTMHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3p MacChl C JHEPrHeil M HMITYJIbCOM
6.4 CBOOOJHOW YacCTHULbl. OHEPrus MOKOs

CBOOOIHON YaCTHUIIBI

7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyna [lnanka cBs3u 3HEPTUN

7.1.1 ¢orona ¢ ero yacroTod. OHeprus u
uMIyibe GOoToHA
OtkpeiTie U uccineaoBanue Gorodrddexra.

7.1.2 Omeitet - AL CroneroBa.  3aKkoHbI
dotorddekra

7.1 VYpaBHeHue DiiHIITeHHA JUIS

7.1.3 dhoToarddekra. «KpacHas TPaHMIIA
dotorddekra

7.14 Hasnenue cBera. OnwiTel [1.H. JIeObenena

7.1.5 XHUMHUUYECKOE IEHCTBUE CBETA
TexHuueckue ycTpoiicTBa: (OTODIEMEHT,

7.1.6 (dboTonaTuUuK, COJIHEYHas Oarapes,
CBETOJINO]

CTPOEHUE ATOMA

Mopgenb aroma TomcoHa. OnbITHI

7.2.1 Pezepdopaa mo uccneqoBaHuio CTPOCHUS
atoMma. [lmanerapnas Moiens aToMa

79 ITocTynatel bopa. N3nyuyenue U

NOIIOIIEHNEe  (OTOHOB TpU  IEepexoe
7.2.2 aToOMa C OJHOIO YpOBHS DJHEpPruuM Ha
npyroii. Buasl cnexktpoB. CriekTp ypoBHEH

OHCPIrur atroMa BOAOpOaa

7.2.3 BomnHoBrle cBoiicTBa dacTui. BoJHBI e




bporins. KopnyckynsipHO-BOJHOBOM
ayanmu3Mm.  Judppakuus SIEKTPOHOB  Ha

Kpucrajuiax

724

7.2.5

7.2.6

CHOHTaHHOE U BBIHYXJAEHHOE H3JIy4EHUE.
Y CTpoiicTBO M IPUHIMIT paOOTHI J1azepa
TexHuueckue YCTpPOMCTBA: CHEKTPAIbHBIN
aHayu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM
KOMIIBIOTEP

[Ipaktuyeckne  pabotel.  Habmionenue

JIMHEIYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaONIOAEHUS U pPEruCTpalUu

QJICMCHTAPHbIX YaCTUI]

7.3.2

OTkpbITHE  PAIUOAKTUBHOCTH.  OIIBITHI
Pesepdopna mo ompeneneHH0  cOCTaBa
pamuoakTHBHOTO  m3nydeHus. CBolicTBa
anb(da-, OeTa-, raMMa-u3TydeHus. BrusHue

PaarOaKTUBHOCTHU Ha JKUBBIC OPIraHU3MbI

7.3.3

7.3.4

OTkpbITHE  TPOTOHA U HEUTpPOHA.
Hyxnonnass mogens siapa ['eiizenbOepra —
WBanenko. 3apsan szapa. MaccoBoe 4ucio

sapa. M3oTonsl

Anbda-pacna. DIIEeKTPOHHBIN "
MO3UTPOHHBIN Oera-pacma. I"amma-
W3JTy4YCHHUE. 3akoH pPaauoaKTUBHOTO

pacmana

7.3.5

OHeprus CBS3M HYKJIOHOB B  sJIpe.

Snepusie cunbl. Jledekt Macchl spa

7.3.6

7.3.7

Snepuble peakuuu. JleleHHE U CUHTE3
anep

SAnepHsiii peaKTop. TepmosinepHbIit
cuHre3. [IpobGneMbl M THEpCHEKTHBHI
SAIEPHOM  DHEPre€TUKU. IDKOJOTHYECKHE

ACIICKTHI HﬂepHOﬁ SHEPTCTUKHA




DneMeHTapHble  4YacThlpl.  OTKpBITHE
7.3.8 MIO3UTPOHA. @yHIaMEHTAJIbHbIE

B3aUMOJICUCTBU

TexHuueckue  yCTpOMCTBa:  JI03UMETP,
7.3.9 Kamepa BunbcoHa, sAnepHbli peaxTop,

aroMHas OomOa

[Ipaktnueckue pabotel. HMccnenoBanue

7.3.10 TPEKOB YaCTHUI] (o TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

81 Bun 3Bé&nnoro Heba. Cospesmus, sipKue

3Bé3HI)I, IIJIaHETHBI, UX BUAUMOC IBUKCHUC

ConHeunast cucrema. IlmaHersl 3eMHOI

TPYIIIIBI. IImaneThI-TUTalThI u nux

8.2
CIIYTHUKH, KApPJIHUKOBBIC IIJIAHCTHI. Mainnie

testa COTHEUHON CUCTEMBI

Comame, ¢ortochepa u  armocdepa.
8.3
CoutHe4Hast aKTHBHOCTb

8.4 Hcrounuk sneprun CoJiHIla U 3BE3]T

3BE3/bI, HMX OCHOBHBIE XapaKTEPHUCTHKH:
Macca, CBETUMOCTh, PaJHyC, TEMIIepaTypa,
ux B3alMOCBS3b. JHuarpamma
8.5 «CTIEKTPAIBHBIA  KJIacC — CBETHMOCTBY.
3BE3AbI  MVIABHOM  IOCIIEI0BATEIBHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY JUIS

3BE€3]] ITIaBHOM MOCIEA0BATEILHOCTH

Buyrpennee crpoenne 3B&371. CoBpeMEHHBIC

NPE/CTAaBIEHU O  TMPOUCXOKICHUH U
8.6

sBommor CoNHIa M 3BE37. DTambl JKU3HA

3BE3

Mneunsii  Ilyre — Hama T'anakrtuka.
CnupanbHas cTpykTypa  l'amakTukw,
8.7 pacmpeneneHue 3BE31, rasa MW IBUIM.
Tlonoxeane wu nBwxkenue CoiHIIa B

lanaktuke. Ilnockas wu  cdepuueckas




HoJICUCTEMBI I allaKTUKH

8.8

8.9

8.10

Tuner ramaxtuk. Paguoranaktuku ©

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

Bcenennas.  Pacuupenune  BceeneHHOM.
3akoH XaOOsa. Pa30eranme TalaKTHK.
Bo3pact u paguyc BceneHHoil, Teopus
bonbmioro B3peiBa. Mojenb «ropsiuei

Bcenennoi». PennkroBoe usinyuenue
MacmTabHast ~ cTpykTypa  BceneHHoi.
Meraranaktuka. Hepeménubsie mpoOiemsl

aCTPOHOMHH




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

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



