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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOywatommxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YIBTATHI IO roj1aM 00YyUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoapHBIN Kype GU3NKU — CHCTEMOOOpa3yIomuii
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenessieT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydarommxcs, B (HOpMUpPOBAHHUE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

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 JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuasl U3 BCEX Pa3esioB (DU3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
oObeUMHEH BOKPYr (Qu3nueckux Teopuid. Benymmm B Kypce sBIsIeTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuUTHEM O0OIIEecTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

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

CrepKHEBBIMU dJIEMEHTaMU Kypca (U3UMKU Ha YpOBHE CpEAHEro OOIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHUHl, JJIsI OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKMX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasiena Kypca, TaK U HWHTErpUpYs 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs 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 MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpEeIMETHOr0 KabuHeTa (M3MKM WM B YCJIOBUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyZoBaHuE (OpPMHUpPYETCSI B COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paTopHOTO 000PYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, Pa3BUTUE HUX MHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

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

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3HUKHY;

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

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTxeHne 3TUX lene oOecreynBaeTCsl pelieHneM CIEeIyIoIIMX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, 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 CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHIECKUX IMPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CaMOCTOSTEIHLHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JlaHUE YCJIOBUH VISl PA3BUTUS YMEHHUH MPOEKTHO-UCCIIEIOBATEIIbCKOMH,
TBOPYECKOM JIeATEbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B Henento). Pezepn: 24 B10 kiacce - pelieHue 3a1ad
mo TeMam kypca ¢pusuku 10 kimacca; 3u B 11 kitacce - pemeHue 3agaq mo TeMam
Kypca ¢usuku 11 kmacca

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpOBENCHMUST JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yUarOIUXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

@dusnka — Hayka O mpupone. HayyHble MeTOABI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3KCliepuMEHTa M TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBL.
OKCnepuMeHT B (UBHKE.

MonenupoBanue (GuU3NYECKUX SBICHUA M MporiieccoB. HayuHble THUIOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponb u Mecto ¢u3nku B (GOPMUPOBAHUU COBPEMEHHOM HAYyYHON KapTUHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

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 KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMelIeHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamenus. [{enTpocTpemMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHA.
HNHepryanbHble CUCTEMBI OTCUETA.

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

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

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

Tpenue. Bunbl Tpenus (mokosi, CKoibxeHus1, kauenus). Cumna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii 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 MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOouku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapakrtep IBUKEHUS U
B3aUMOJECHUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHHM HACAIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHUe MenneneeBa—Knanelpona.
3akoH lanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIOco0bI €€ n3mMeHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM Tmporecce. I[lepBhili 3aKOH TEPMOJAMHAMUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

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



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

Jlemoncmpayuu

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

W3meHeHne BHyTpeHHEN SHEPIUM (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

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

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U MIABJICHUSI KPUCTAIUIMUECKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKUil 3apsan. JBa Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnone. Hampsk€HHOCTh 3nekTpuyeckoro mnois. IIpunHiun



CYyNEPHO3ULIUNA HIEKTPUUECKUX Mojel. JIMHUM HanpsKEHHOCTH 3IEKTPUYECKOTO
oJIsl.

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

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaNIeIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 171 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3aMbIkaHue.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoicTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

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



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

TexHHUYecKue YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUITbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHNS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJEpP)KATEIbHBIX MEXKIPEAMETHBIX CBsI3€d C KypcamMu MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJIETUPOBAHNUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

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

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOIb30BAHMEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYILIAs 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, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
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 MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILEH CHIIBI UHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOrO 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 31eKmpOMAZHUNMHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOAHMSIX.

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

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

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

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

TexHndeckrue yCTpOMCTBA U NPAKTUYECKOE MPUMEHECHHUE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJIEOAHUH.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens IMHUY AJIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaIbIX KOJeOaHHU rpy3a Ha 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
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmtogenue orpakxeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

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



HccnenoBanrie  CBOMCTB ~ BJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
nperoMIIeHUE, MoNIspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

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

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

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

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CobOuparomyie W pacceuBaroiue JUH3bL. ToHkas mwmH3a. DOKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

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

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN 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, 1abopamopusie pabonvl



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 Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM pGHﬂTHBHCTCKOﬁ HJaCTHUIbI. 9H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

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

Hasnenne cBera. OnbiThl I1. H. JleOGenena.

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 Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paavoakTUBHOTO wu3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHs.
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. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI IAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKkinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CIIEKTpalbHBbIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue



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

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

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHPA, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

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

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 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 MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
oTpeJIeICHHE TUIOMIAIN TIIOCKUX PUTYp B 00BhEMa Tell.

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

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



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

Texnonocus: JIMHAKA DJICKTPOIIEpeNad, TEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHast Oarapest.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEIJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJIKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOTO TpenMera «Du3nukay TOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIUTATEILHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YYAIOIErocs Kak akTUBHOT'O U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKITAHCKOIO
oO0IIIEeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHu3allny;

YMEHHE B3aNMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WUJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHUE K MUPY, BKIIFOYask SCTETUKY HayYHOTO TBOPUYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

5) TPpy10BOT0 BOCTIMTAHUSI:



MHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCHOoHaNbHONU AEATENBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTHUYECKONW KyJNbTYphl, OCO3HAHHE TJI00AIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOoOeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEd YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKONM HaANpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUM Mo (PU3uKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIpPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NIPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS
ba3oBble 1ornyeckue AecTBU:
CaMOCTOSITENNFHO ~ (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENETATh ILIEeNMU JEATEIbHOCTH, 3aJaBaTh MapaMEeTpbl W KPUTEPUU WX
JOCTUKECHHUS,;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX 1 HEMAaTePUAIBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JACSITEIBHOCTH;
KOODAMHHUPOBATh W  BBINIOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBarebCcKue 1eMCTBUSA!
BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIFOUCBBIMH TOHATHAMH M METOJIAMH
bu3nUecKoil HayKH;
BJIa/IETh HABBIKAMH Y4eOHO-MCCIIE0BATEIBCKONW U MPOSKTHOU ACSITENIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY TOUCKY



METO/IOB peuieHusl 3a/iad (PU3UYECKOTO COJAEpN aHUs, MPUMEHEHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BJIAJETh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PAa3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh MW (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

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

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.
Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOIO COJEpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH IOWCK, aHaJM3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (opm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcOCOEpekKEeHMs, TMpaBOBBIX M  OTUYECKMX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHadeHHsI HHPOPMAIIUH U 1IEJIEBOU ayAUTOPHH, BHIOMpAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;



NOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW M WHIMBUIYaJIbHOU
paboThI;

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

OpUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTUKEHMIO: COCTAaBJATh IUIAH JCHCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YaCcTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C IO3ULIUU HOBU3HBI,
OpPUTMHAJIBHOCTH, PAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE AeiCTBUS
Camoopranusauus:

CaMOCTOSITENTFHO OCYIIECTBISATh MO3HABATEIbHYIO ACSITENLHOCTh B 00JacTH
GU3NMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAaH PEIICHUS PACUYETHBIX M KaueCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON PabOThI ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPETOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JaCTH
(bu3KKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCUTHh KOPPEKTHBHI B NESITECIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBHH M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBAHMUI;

WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OLICHKU CUTYyallu, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO MPUHUMATH PEHICHUS MO0 HUX
CHIDKEHHUIO;



OPUHUMATh MOTHBBI M apryMEHTBl JPYTUX MpU aHaju3e pe3yIbTaToB
NesITeTbHOCTH;

IPUHUMATD ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOWHCTBA,

OPUHUMATh MOTHUBBI U apryMEHThl JPYTUX TpPU aHalu3e pPe3yibTaToOB
JeSITEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIHOKH.

B mpormecce AOCTHKEHUS] TUYHOCTHBIX PE3YJbTATOB OCBOCHUS HPOTPAMMBI
no (Qu3uKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEpIICHCTBYETCS HYMOLIMOHAIIbHBIH UHTEIJICKT, MpeaIoiararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSl, BKJIIOUAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BU/IETh HAIIPABICHUS PAa3BUTUS COOCTBEHHOW SMOIIMOHAIBLHON cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHE! MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JTOCTHKEHUIO LENH U
yCIIeXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOHX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JOpYTUX, YYUTBIBaTb €ro IMpH OCYIIECTBICHUH OOLIEHUs, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIFOYAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHUS
C IpYTUMHU JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

MHNPEAMETHBIE PE3YJIBTATBI

K xoniy obydenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIOIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIIeH:
MaTepuajibHas TOYKa, MHEepLHAJIbHAs CUCTEMa OTCUETa, aOCOIOTHO TBEPAOE TEJO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a/ad;

pacno3HaBaTh (PU3NUYECKUE SBJICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBI)KEHUE, CBOOOJHOE TaJICHUE TeJ, JBWKEHUE 10 OKPY>KHOCTHU, HWHEPIus,
B3aumMojieicTBue Ten, nuddys3us, OPOYHOBCKOE NBIKEHHE, CTPOSHUE JKUIKOCTEH



U TBEPJBIX TeJ, U3MEHEHHE 00BhEMA TeJl PU HarpeBaHUM (OXJIAXKICHUHN ), TETJIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJICHCAlUs, IJIABJIICHUE, KPUCTAJIM3AlUs, KUIICHHE,
BJIAKHOCTbH BO3/1yXa, MOBBIIIEHNUE JABJICHUS T'a3a MIPU €r0 HAarpeBaHUU B 3aKPHITOM
CoCylle, CBSI3b MEXKAYy IMapaMeTpaMu COCTOSIHMS ra3a B  H3oMpolieccax,
AJIEKTpU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIUsi, MEXaHUYeCKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(GU3MYECKUI CMBICT HMCIOJIB3YeMbIX BEIMYMH, WX OO0O3HAYCHHUS W €IUHUIIBI,
HaxoJUTh (OPMYJIbI, CBS3BIBAIOIIKNE JAHHYIO (PU3UYECKYIO BEJIIMUMHY C JAPYTUMU
BEIIMUUHAMU;

OMKUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBHKEHUS MOJIEKYJ, CPEIHEKBAApaTUIHAS
CKOPOCTb MOJIEKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KO3(pGUIIMEHT TMOJIe3HOTO JCHCTBHS TEIUIOBOTO JBUTATENs; IIPH OMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
0003HaYeHUsI W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIUUUHAM;

ONHUCHIBAaTh U3YYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUMN 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIMAN, PA3HOCTh MOTECHIUAJIOB,;
NPy OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMYMH, UX OO0O3HAYEHMs] W EIUHHUIIBI, YKa3biBaTh (HOPMYIJIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMM;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXPaHECHHMSI MEXaHUYECKOW DHEpPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPHO3UIIMA CHUJI, MPUHIIUMII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEHENH KMHETUYECKOM PHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHCHHS
AIIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W yCIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JEHCTBUS  MallWMH, HTPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBHUS WX 0€30MaCHOTO UCIIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJTHATDh DKCIICPUMEHTHI 110 HCCIIEIOBAHUI0 (DHU3WYECKUX SBICHUH M
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM



dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro AKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMpPEIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIE M3MEPEHUS (DU3NUECKUX BEJIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO W3MEPEHUS W HMCIOJb30BaTh W3BECTHBIC
METOJbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUI;

UCCJENOBATh  3aBUCHUMOCTH  MEXKIY  (PU3NYECKHMMH  BEJIMYMHAMH  C
WCMOJIb30BAaHUEM NPSIMBIX W3MEPEHHUH, NMPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpPOBAaTh PE3YyNbTATHl TMOJTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nuIl U TpauKOB, AENaTh BBIBOBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBaHUMN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl GU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIJACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXoAUMbIEe i1 €€ PElIeHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATBHOCTH
MOJIYYEHHOT0 3HaUYeHUs (PU3UYECKON BEJIMUUHBL;

pelIaTh KaYeCTBEHHbBIE 3a/1a4M: BBICTPAUBATh JIOTUUECKHA HEIIPOTUBOPEUUBYIO
LENIOYKY PACCYXKICHUW C OIOPOM HA W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznyeckue SBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(POPMAITMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YUYCOHOW W HAyYHO-TIOMYJIIPHON MHGOpPMAIINH, TOJTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYKAIIIET0 MHUpPA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ MIPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyNIe C BBIMOJHEHUEM PA3JIUYHBIX COIUATBHBIX POJEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pPACHpPENeNsiTh OOS3aHHOCTH U
MJIAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OIICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pACCMAaTPUBAEMOM IPOOIEMBI.

K koniy obyuenuss B 11 kJiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U



TE€XHOJIOTHH, B IPAKTUYECKON IEATENBHOCTH JIOJECH, LIEJOCTHOCTh U €IUHCTBO
(u3nYECKOI KapTUHBI MUPA;

YUUTBHIBaTh TPAHULBl IPUMEHEHHUS M3YYEHHBIX (U3UUECKUX MOJIEIEH:
TOYEYHBIN JEKTPUUECKUN 3apsfl, JIyd CBETa, TOUYCYHbIM UCTOYHHK CBETA, SAEpHAs
MOJieJib aTOMa, HYKJIOHHAsh MOJIETh aTOMHOTO siipa MPH PElIeHUU (PU3NUIECKHX
3ajay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HUKU: IJIEKTPUYECKAS] TPOBOJIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, J3JICKTPOMAarHUTHasT WHAYKUUS, JEHCTBUE MArHUTHOTO TIOJSI Ha
IPOBOJHUK C TOKOM U JBWXKYIIUHCS 3apsi, 3JIEKTPOMarHUTHBIE KOJIEOaHUS U
BOJIHBI, IPSIMOJIMHEWHOE PACIPOCTPAHCHUE CBETA, OTPaXKCHHE, IPEIOMIICHUE,
unTepdepenus, audpakuus ¥ TONApU3AIMSA  CBETa, JHCIEPCHS  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBECHUE
JMHENYaTOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W HCKYCCTBEHHas
PaaOAKTUBHOCTH;

OINKCHIBaTh M3YYEHHBIE CBOICTBa BelleCTBa (JIEKTPUUYECKHE, MAarHUTHbIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) H
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yyd (U3UUYECKUE BEIMYMHBIL:
NIEKTPUYECKUHN 3apsill, CHJIa TOKA, IEKTPHUUECKOE HAIPSHDKEHHUE, DIIEKTPUYECKOE
COIPOTUBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJIEKTPOJABIIKYILAs cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOrO IMOJEH, MEepHoJ M 4YacToTa
KojeOaHuii B KoyseOaTenTbHOM KOHTYpe, 3apsj W CHJla TOKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOsIHHUE U
ONTUYECKasl cuja JMH3bI, NMPU ONHCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBIC]T HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEeHHs M EAMHMIIbI, YKa3bIBATh
bopMysbl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMU;

ONMCHIBATh H3YYEHHBIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCIOJIb3Ys
¢uznyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, MEPUOJ TOJypacajia, SHEPTHsl CBSA3H
aTOMHBIX SIZIEp, NPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUH CMBICIH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHUILIBI, yKa3blBaThb (HOpPMYIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTUMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBIL;

aHAIM3UPOBaTh (PU3NYECKHUE MPOIECCHl U SIBJICHUSA, UCIIONb3Ys (PU3HUECKUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIENOBATENBHOTO U MAPAJIIENIbHOTO
COCOUMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BJIEKTPOMArHUTHOU
VWHIYKLWH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHHUsS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa ana pororddexra,



3aKOH COXPAHEHUSl JHEPrUH, 3aKOH COXPAHEHUs HMMIYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsla, 3aKOH COXPAHEHUS MacCOBOrO 4ucia, rnocrynartel bopa,
3aKOH PaIMOAKTUBHOTO pacnaja, Mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEeMAaTHU4YeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIbI, OOJACTH)
NPUMEHUMOCTH;

ONPENIEIATh HANIPABICHUE BEKTOPA UHAYKIIMM MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHna;

CTPOUTh W OIKCHIBaTh H300paKEHUE, CO3[aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOT0 O0OpYIOBaHUsS, MPOBOJUTH ONBIT H
bopMyIUpOBaTH BBIBOBI,

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJb30BaThb W3BECTHHIE
METO/IbI OLICHKU MTOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCHOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PHUKCHPOBATh
pe3ysbTaThl MOJIYYEHHOM 3aBUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUM B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENbCKOM U IPOEKTHOU
NEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIENbIO,
UCIOJNB3Ysl (PU3UYECKUE 3aKOHBI M PUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus1 (PU3NUECKON BEINUUHBI;

peniaTh KaueCTBEHHbIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTHUBOPEYUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue SBICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
Y TPECTABJICHUS YYEOHOW U HAy4YHO-TIOMYJIIPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYIO HH(OPMAIHIO;

OOBSACHATh MPUHIUIBI JEHCTBUS MAalIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX O€30MACHOTO HCIOIb30BAaHUS B MOBCEIHEBHON
KU3HY;



NPUBOUTH IPUMEPHI BKJIa/la POCCHMCKUX U 3apyOeXKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHME IPOLECCOB OKPYXKAIOIIEr0 MHUPA, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPaMHU U TEXHUYECKUMU
YCTPONCTBAMH, Il COXPAHEHUS 3JJ0POBbS U COOJIOACHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOLIeH cpene;

paboTaThb B TpymHme C BBHIMOJIHEHUEM pPA3JIMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNIbl, PAMOHAIBHO pACIpeNesaTh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATH
BKJIa/l KaX/I0TO U3 YYaCTHUKOB I'PYIIIbI B PEIICHHE PacCMaTpUBAaeMO POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Hlunamika 6 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAaHEHHSI B MEXaHUKE 7 1 httos://m.edsoo.ru/7FA1bF72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL ! https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 8 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 MCKTPOCTATHKA 3 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 13
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

KounyecTBO 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. JIeKTpoMarHuTHast 11 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 bubnuotexa [JOK
' OTHOCHUTENBHOCTH https://m.edso0o.ru/7f41c97¢c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
w/n Tema ypoka Beero Kontposbubie IIpakTnueckue 06pasoBaTeIbHBIe
padoTbI padoThbI pecypenI
®dusuka — Hayka o npupoje. Hayunsie

1 METO/IbI TTIO3HAHMS OKpYXkaroiero Mmupa. Poib 1 bubnnoreka [JOK
JKCIIEPUMEHTA U TEOPHUH B IPOLECCE https://m.edsoo.ru/ff0c32e2
MO3HAHUS PUPOABI. DKCIIEPUMEHT B (PHU3HKeE.

Ponb 1 MecTo husuku B popMuUpoBaHUU
COBPEMEHHOM Hay4yHOU KapTUHBI MUPA, B
MIPaKTUYECKON AESITETbHOCTH JIIOJIEH.

5 MonenupoBanue (HU3NIECKHUX SIBICHUH U 1 bubnuoreka [IOK
npoueccoB. Hayunsle runoressl. Duznueckue https://m.edsoo.ru/ff0c33e6
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH
¢busnueckux 3akoHOB. [IpuHIHT
COOTBETCTBHUS.

Mexannueckoe nBuxkeHre. OTHOCUTEIbHOCTh
MeXaHMUYecKoro aBrkeHus. Crucrema oTcyera.
Tpaexropus. [lepemenienre, CKOpOCTh

3 (cpenHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTH ), 1 bubnuoteka [JOK
YCKOPEHHE MAaTEPUAIILHON TOUKH, UX https://m.edsoo.ru/ff0c3508
MPOEKIUU HAa OCH CUCTEMbI KOOPJIMHAT.

CrnosxeHue nepeMeIIeHni U CII0KEHNE
CKOpPOCTEH.
4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE. 1 bubnnorexka [JOK

I'paduku 3aBUCUMOCTH KOOPIUHAT, CKOPOCTH,

https://m.edsoo.ru/ff0c3620



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

YCKOpPEHHUS, IYTH U NIEPEMEILICHUS
MarepuaibHON TOYKHA OT BPEMEHH.

PaBHOyCKOpEHHOE NPAMOIMHENHOE
nBiokeHue. ['paguku 3aBHCUMOCTH

5 KOOP/AMHAT, CKOPOCTH, YCKOPEHHSI, TyTH U bubmmorexa LIOK
. https://m.edsoo.ru/ff0c372e
nepeMeIeHs] MaTepUAIbHON TOYKU OT
BpPEMEHHU.

6 CBobOogHOe mazieHne. Y CKopeHne CBOOOIHOTO bubnnoreka [HOK
naJicHus https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe apmxenue. J[Buxenue
MaTepUabHONW TOYKH 110 OKPYKHOCTH C
MIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTIIOBast
CKOpOCTB, TUHEWHHast CKopocTh. [lepuon

7 yacToTa oopaienus. LlenrpoctpemurensHoe bubmmorexa [JOK

. https://m.edsoo.ru/ffOc3ada
yckopeHnue. TexHu4ecKne yCTpoiicTBa u
MPAaKTUYECKOE IIPUMEHEHHE: CITUAOMETD,
JIBMDKEHUE CHApAJIOB, IIETIHbIE U peMEHHbIE
nepeaayn.
[Tpuntun otHOCHTENBHOCTH [ ammes.
8 NuepunaneHbie cuctemsl oTcuera. [IepBbii bubmmorexa [OK
https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
Macca tena. Cuia. [lpuHuun cynepno3unuu

9 cwi1. Bropoii 3akoH HetoToHa asist bubnuoreka [IOK
MaTepHaIbHON TOUKHU. TpeTuii 3aKoH https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepruanbHBIX TOYEK.

10 3aKOH BCEMUPHOTro TAroteHus. Cuja TSxKecTH. bubnuoreka [IOK
[IepBasg kocMHUecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00

11 Cuna ynpyroctu. 3akoH ['yka. Bec tena bubmmorexa LIOK

https://m.edsoo.ru/ff0c3el8



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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12

13

14

15

16

17

Tpenue. Buabl TpeHus (OKosl, CKOJIbKEHUS,
kadenwusi). Cyxoe Tpenue. Cuna tpenus. Cumna
TPEHUs CKOJIbKEHUS U CUJla TPEHHUS TIOKOS.
Koaddunuent tpenus. Cuna conpoTUBIIEHUS
IIPU ABUKEHUU TeJIa B )KUJKOCTU WM rase.

[TocTynarenbHOE U BpaliaTelbHOE JBUKEHUE
abcomoTHO TBEPIOTO Tena. MOMEHT CHJIbI
OTHOCHUTENIbHO OCH BpaieHus. [lnedo cuisbl.
YcnoBus paBHOBecHs TBEPAOTO Tela.
TexHuyeckue ycTpoiicTBa U MPaAKTUYECKOE
MIPUMEHEHHUE: TMOIIIUITHUKHY, JBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

NmMnynbsc MaTepuaibHOW TOUYKH, CUCTEMBI
MaTepUalIbHbIX TOYEK. MITynbe cumsl u
M3MEHEHUE UMITYJIbCca Tella. 3aKOH
COXpaHEHUs UMIyJibca. PeakTuBHOE
NIBMKEHHE

PaGotra criibl. MOIIHOCTD CHJIEL.

Kunernueckas SHEPTHUA Ma.TepI/IaJ'HpHOI\/iv TOYKH.

Teopema 006 U3MEHEHHH KHHETUYECKOW
SHEPTUH

[TorenuuansHas sueprus. [loTeHnmanbpHas
SHEPTUs yrnpyro aepopMUPOBAHHOMN
npyxuHbl. [loTeHInanbpHas SHEpTUs Tena
BOJIM3U MTOBEPXHOCTH 3eMIIU

IloTennmaabHBIC B HCIIOTCHIMAJIbHBIC CHJIbI.
CBs3b pa6OTLI HCIIOTCHIIMAJIBbHBIX CUJI C
HU3MEHEHHEM MEXaHHMYSCKOM OHEPIrun
CHCTEMBI TEIl. 3aKOH COXPAaHCHUMA

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3f76

bubmuorexa [JOK
https://m.edsoo.ru/ff0c41a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c
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18

MEXaHUYECKON DHEPTUU. YIIPYrue U
HEYIPYyTue CTOIKHOBEHMs. TeXHUUeCKne
YCTPOMCTBA U IPAKTUYECKOE IPUMEHEHUE:!
BOZOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET,
JIBUKCHHUE PaKeT.

Jlaboparopuas pabota «lcciienoBanue CBSI3U
paboThI CHJIBI ¢ U3MEHEHHEM MEXaHUYECKOM
SHEPTUH Tella Ha IPUMEPE PACTHKECHHSI
PE3MHOBOT'O KIyTa»

19

20

21

22

O060611eHMEe 10 TeMe "Kunemaruka"

O6o06meHue 1Mo TeMe «JluHaMuKay

OCHOBHBIE TTOJIOKEHHS MOJICKYJISIPpHO-
KHHETHYECKOMN TCOPHUU U U UX OIIBITHOC
000CHOBaHHE. BpOYHOBCKOG JBHIKXCHHUC.

Huddysus.

XapaKTep JIBIDKEHMS M B3aUMOICHCTBUS
YacTuIl BellecTBa. Moaenu CTPOCHUSA Ia30B,
JKUIKOCTEHN U TBépI[BIX TeJ U 00BSICHEHHE
CBOMCTB BEIIIECTBA HA OCHOBE ATHX MOJICICH.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8
bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

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

23

Macca u pazmepsl Mosekys. KonnyecTtBo
Bemecta. [locTostHHas ABoraapo.

24

25

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

Monens uneansHoro raza. OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUUECKON
TEOPUHU UACATBHOTO rasa.

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



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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26

27

28

29

30

31

32

AOcommoTHas TemMrepaTypa Kak Mepa cpeiHen
KMHETHYECKON SHEPTUH TETUIOBOTO JBHIKEHUS
yacTull ra3a. [lIkamna temneparyp Kenbpuna.
I"a3oBbIe 3aKOHBL. Y paBHEHUE MeHaeneeBa-
Knanetipona.

3akoH JlanbToHa. ["a30BbIC 3aKOHBI.
M3omporieccsl B UcaibHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
I'padmueckoe mpeacTaBICHIE H30MPOLIECCOB:
M30TepMa, U30X0pa, u300apa. TexHHuUecKue
YCTPOWCTBA U NMPAKTUYECKOE IPUMEHEHHUE:
TEPMOMETp, HapoMeTp.

KonTponbnas pabota 3a | monyrozaue

JlaboparopHas padora «/ccnenoBanue
3aBHUCHUMOCTH MEXKIy MapaMeTpamMu COCTOSHUS
pa3peKEeHHOT0 Tra3a»

Tepmoaunamuueckas cuctema. BHyTpeHHss
SHEPTUsl TEPMOANHAMUYECKON CUCTEMBI U
crmocoOblI €€ n3menenus. KonngecTno
TeIUIOTH U paboTa. BHyTpeHHss sHeprus
OJHOATOMHOI'0 HJEaJIbHOIO ra3a

Bune! Temonepenayn: TeMIONPOBOTHOCTD,
KOHBEKIIHSI, U3NTyueHue. Y IenbHast
TeII0EMKOCTH BemiecTBa. KonnuecTBo
TEIUIOTHI MpH Teronepenade. [Tonstue 06
aanabaTHOM IpoIlecce.

[TepBslii 3ak0H TepMOAMHAMUKU. [[pumeHeHne
[IEPBOr0 3aKOHA TEPMOJUHAMHUKH K

bubmuorexa [JOK
https://m.edsoo.ru/ffOc511e

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5952

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c511e
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usonporeccam. ['paduueckas naTEpIIpeTAIHS
paboTHI Ta3a.

HeoOpaTtumocTh po1eccoB B MpUpoIe.

bu6mmoreka [IOK

33 Bropoii 3aKk0H TepMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
Tennossle MamuHebl. [IpuHIMNBL AECTBUS

34 TEIIOBbIX MaiuH. [IpeoOpa3zoBanus SHEPTUU bubnnoreka [HOK
B TerioBbIX MamuHax. KII TemioBoit https://m.edsoo.ru/ff0c600a
MAalIUHBbI.

35 Huxn Kapno u ero KITJ1
DKoorndeckue mpoodIeMbl TEIUIO3HEPTeTHKH.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE
36 MPUMEHEHHE: ABUTATEh BHYTPEHHETO bubmmorexa LOK
. https://m.edsoo.ru/ff0c84ae
CropaHusi, ObITOBOI XOJOJMIIBHUK,
KOH/IUIIUOHED.

37 [TapooOpa3zoBanue U KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCHUTENbHAS BIaXXHOCTb

38 Bo3ayxa. HaceimenHslil map.Y nenpHas bubnuoreka [IOK
TeII0Ta mapooOpazoBaHusi. 3aBUCUMOCTh https://m.edsoo.ru/ff0c64d8
TEMIIEPATYpPbI KUIIEHUS OT AABJICHUS.

TBépnoe teno. Kpucramumueckne u

39 amop(dHbIe Tesa. AHU30TPOIHS CBOWCTB bubnuoreka [IOK
KpucTayoB. JKuaknue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTEpHUAIIBI

40 [InaBnenue u xpucraumsanus. Y genbHas bubnnorexka [JOK
TeruioTa rasienus. Cyonumarus https://m.edsoo.ru/ff0c6708

41 VYpaBueHue terioBoro 6ananca. TexHnueckue bubnmuotexa [JOK

YCTPOMCTBA M MPAKTUYECKOE TPUMEHEHUE: TH-

https://m.edsoo.ru/ff0c6820
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IPOMETP U IICUXPOMETP, KAJTIOPUMETD,
TEXHOJIOTUH MOJIyYEHHsI COBPEMEHHBIX
MaTepHaoB, B TOM YMCII€ HAHOMATEPHUAJIOB, U
HaHOTEXHOJIOTUH.

O6o06menue o Teme «MomneKkynspHas

bubmuorexa [JOK

42
buznkar https://m.edsoo.ru/ff0c6938

43 O6061menue o treme "OCHOBBI
TepMOJAUHAMUKH"

O6061menue o Teme «MomnekynspHas bu6mmoreka [IOK

44
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6a50

45 DnekTpu3aius Tei. DIEKTPUIECKUH 3apsil. bubnuorexa [JOK
JIBa BuJa EKTPUUECKUX 3apsii0B https://m.edsoo.ru/ffOc6bcc
[IpoBoAHMKY, TUANEKTPUKU U

46 H(I))JI OBOJTHUKH 3aK(I))H COXpaHCHHUS bubmmorexa [JOK

YHPOBOA ' P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa

47 B3aumonericteue 3apsnoB. 3akoH Kynona. bubnnoreka [JOK
ToueyHblii 2IEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ced
OnexTpuueckoe nojie. Hanpsuk€HHOCTD

48 3neKTpudecKoro nojs. [Ipunaimn bubnuoteka [JOK
CYNEPNO3ULINU IEKTPUUECKUX TTosiel. JInHum https://m.edsoo.ru/ff0c6df2
HaIpsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

49 PaboTa cuit anexkTpocTaTuuecKkoro mossi. bubnuoteka [JOK
[Torenmman. Pa3HOCTh MOTEHIIMATIOB https://m.edso0.ru/ff0c6f00
[TpoBOAHMKY U TUAIEKTPUKH B

50 3J'IpeKT OCTaTHYECKOM noljie Jusnextpudeckas bubmmorexa [JOK

P ' P https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
51 DnektpoémkocTh. Konnencarop. bubnmuotexa [JOK

3J'ICKTpOéMKOCTB IIJIOCKOI'O KOHACHCATOpA.

https://m.edsoo.ru/ff0c7126
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52

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.
TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE
MIPUMEHEHHUE: HIEKTPOCKOII, JIEKTPOMETP,
ANEKTPOCTaTUYECKAs 3alUTa, 3a3eMIICHUE
ANEKTPONpUOOPOB, KOHIEHCATOD,
KOIIMPOBAJIbHBIN anmapar, CTpyHHBII
MIPUHTED.

JlabGopaTopHas pabora "M3mepeHue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

54

O6006mIeHne o Teme "DiekTpocTaTuka

DNeKTpUYECKHUil TOK. Y CI0BUS
CYILIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuia Toka. [TocTossHHBINM
tok. Hanpsbxenue. 3akon Oma 11 yyacTka
1enu. DJIEKTPUIECKOe COTIPOTUBIICHHUE.

VY nenpHOE COMPOTUBIICHHUE BEIIECTBA.

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae

55

56

57

58

[TocnenoBarenpHOE, TapaIETbLHOE,
CMEIIaHHOE COeTUHEHNE TIPOBOHUKOB.
JlabopaTtopHas paborta «3yuenue
CMEIIaHHOTO COCTMHEHHS PE3UCTOPOBY

Pabota snexrpuueckoro Toka. 3akoH Jxoyms-

Jlena. MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

O/1C 1 BHyTpeHHEEe CONPOTUBIICHUE
UCTOYHUKA Toka.3akoH OMa /i OHON

(3aMKHYTOI) 351ekTpuueckoit nenu. Koporkoe

3ambIkanue. JlabopatopHas pabota
«3mepenne DJIC ucTouHrKa TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHUS

3J'ICKTpOHHa$I MMpOBOAMMOCTD TBép,I[BIX

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0
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METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METAJIJIOB OT TEMIIEPaTYPHl.
CBepXnpoBOJIMMOCTb

DnexTpuueckuil Tok B Bakyyme. CBoiicTBa

bu6mmoreka [IOK

59
3JIEKTPOHHBIX ITYYKOB https://m.edsoo.ru/ffOc84ae
[TonynpoBoauuku. CoOCTBEHHAS U
60 MpuMecHas MpoBoAUMOCTh. CBoicTBa p—N- Bubmaorexa ITOK
P p ' https://m.edsoo.ru/ffOc84ae
nepexoa. [lomynpoBoJHUKOBBIE TPHOOPEI
DNEeKTpUYECKHUI TOK B PaCTBOpAX U paciiiaBax
61 JJIEKT pOJ'II/ITOB OJIeKT E)JII/ITI/I‘?CCK&HP bubnmorexa LOK
p ' p https://m.edsoo.ru/ff0c82ba
JUCCOITHAITUS. DIIEKTPOJIU3
DNEeKTPUYECKHUI TOK B razax.
62 CaMOCTOATEIBHBIA U HECAMOCTOSITEILHBIN bubmmorexa LHOK
https://m.edsoo.ru/ffOc84ae
pazpsan. Monnus. [1nazma
TexHu4eckue ycTpoucTBa U MPAKTUYECKOE
MIPUMECHECHHE: aMIIEPMETP, BOIBTMETP,
peocTraT, HCTOYHHUKH TOKa,
9JIEKTpOHArpeBaTeIbHbIe IPUOOPEI,
63 3HeKTpOOCBIe)TI/ITeIIBHLIe I lI:jl6o 1:1 TEPMOMET bubmmorexa [TOK
p p . pbl, TP p https://m.edsoo.ru/ffOc86fc
COTMPOTUBIIEHUS, BAKYYMHBIH THO,
TEPMUCTOPHI U POTOPE3UCTOPHI,
TTOJTYIIPOBOTHUKOBEIH JTINOJI, TAJTbBAHUKA.
[TpaBuna TexHUKHU 6€30MTACHOCTH
bu6nmoreka [JOK
64 O06006111eH1E IO TEME "DIIeKTpOJUHAMHUKA"
B poaL https://m.edsoo.ru/ff0c88be
65 Pemenwue 3ana4 mo Temam kypca gusuku 10 bubnmnoreka [JOK
KJacca https://m.edsoo.ru/ff0c8c56
66 Pemenue 3amau mo remam kypea ¢usuxu 10 bubnmuotexa [JOK

KJ1accCa

https://m.edsoo.ru/ff0c8f6c
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67 HroroBas KOHTpoOJIbHAs paboTa 32 y4eOHBIH 1 bubnmoreka [JOK
roj https://m.edsoo.ru/ffOc8a8a
68 O606mmenue no kypey ¢usuku 10 kiracca 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/ff0c8a8a

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
[TocTosiHHBIE MAarHUTBI U UX
B3aumoieiicteue. MarautHoe nose. Bektop
1 . oif T . o 1 bubnunoreka [JOK
MarHMTHON WHIYKIIUHU. JIMHUM MarHuTHOU
K N . https://m.edsoo.ru/ff0c9778
uHaykiuud. Kap- TuHa TMHUI MarHUTHOM
WHJIYKIIAHU TI0JISI TOCTOSIHHBIX MarHUTOB.
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.
Kaprtuna nuHuil HHIYKIIUU MarHUuTHOTO TOJIS
5 JUTMHHOTO MPSIMOTO IMPOBOJHUKA U 1 bubnnoreka [JOK
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJIHUKA, https://m.edsoo.ru/ff0c98fe
KaTyIKH ¢ TOKoM.OnbIT Dpcresa.
B3anmopeiicTBre NpOBOJHUKOB C TOKOM
3 JIaGoparopHas pabota «3yuenue 1 1 bubnuoreka [IOK
MAarHUTHOTO TOJII KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO TOJIL HA MPOBOJIHUK C
TokoM. Crita Amnepa, €€ Moayib U
4 HamnpaBneHue. JJaboparopnas pabota 1 1 bubmmorexa [JOK
P ’ vp pHazp https://m.edsoo.ru/ff0c9ac0
«HMccnenoBanue OeiUCTBUS IOCTOSSHHOTO
MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIKYIIYIOCS 3apsbKeHHYH0 yactuily. Cuna
. bubnmoreka [JOK
5 Jlopeniia, €€ MOAy b U HaNIpaBJICHUE. 1

JIBr>keHue 3apsKEHHOM YacCTULIBI B
OJTHOPOJTHOM MarHuTHOM mose. PaboTa cubl

https://m.edsoo.ru/ff0c9df4
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Jlopenua.

DJIEKTpOMarHuTHasi UHAYKIKUS. SIBIeHne
3JIEKTPOMArHUTHOM MHAYKIuu. [ToTok
BEKTOpa MarHUTHOU uHAyKuuu. I1C
WHJIYKIHAU. 3aKOH AJIEKTPOMArHUTHOM
naaykiuu Gapanes

Buxpesoe anexkrpuueckoe nose. IC
WHYKIIMH B IPOBOTHUKE, IBIKYIIEMCS
MOCTYIATEILHO B OJJHOPOTHOM MarHUTHOM
nioste. [IpaBuno Jlenma. JlaboparopHas
pabota «VcciemoBaHue sIBICHUS
ANEKTPOMArHUTHOM UHTYKITHI)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIIEHME CAMOUHIYKIUH.
O/1C camoUHIYKIIMU. DHEPrUsl MATHUTHOTO
TIOJIS KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE
IoJie

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

Texnuueckue YCTPOﬁCTBa " UX IIPUMCHCHUC:

MTOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMAarHuThI,
ANEKTPOABUraTENb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHILl, MHAYKIIMOHHAS TeYb

000061enue o teme «MarauTHoOE ToJIE)

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

12

000061Ienue o teme «MarauTHoe mojJIe.
SHGKTPOMaFHI/ITHaSI I/IHI[}/'KIII/ISI»

KonebarenbHas cucrema. CBOOOHBIE
MexaHudeckue konedbanus. ['apmonnveckue
konebanus. [lepuos, yacrora, aMIIuTya 1
¢aza konebanuil. [Ipy>KUHHBIN MasgTHUK.
MareMaTtnyeckuii MasiTHUK. Y paBHEHHE

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06
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rapMOHHYECKUX KosieOanuii. [IpeBpamieHue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Jlaboparopuas padota «lccienoanue
3aBHCHMOCTH TIEpHO0/Ia MAJIBIX KOJeOaHui

13
rpy3a Ha HUTU OT JJIMHBI HUTH U MacChl
rpy3a»

Koneb6arenbubiit koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs B UJ€aIbHOM
bubmuorexa [JOK
14 K0J1e0aTeIbHOM KOHTYpE. AHAIOTHUS MEXKIY
https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMH H JIEKTPOMArHUTHBIMH
KoJe0aHusAMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 SHEPrUM B UJI€aIbHOM K0JIE0ATEIbHOM bubmmorexa [JOK
P https://m.edsoo.ru/ff0ch9c4
KOHTYpe
IIpencraBnenue o 3aTyxaromux KojaeOaHHsIX.

16 BhIHyX1eHHbIE MEXaHUYECKHE KOJIeOaHuU . bubnuoreka [IOK
Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ffOcbb86
AJIEKTPOMarHuTHbIE KoieOaHus
IlepemennsbIit Tok. CHHYCOUJAJIBHBIN

17 IIEPEMEHHBII TOK. MOIHOCTh IEPEMEHHOTO bubnuoreka [IOK
TOKa. AMIUIUTYTHOE U AEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA M HAIPSHKEHUS

18 Tpancdopmarop. [IpousBoacTso, nepenaya u bubnnoreka [JOK
noTpeOiIeHne JIeKTPUIECKON IHEPTUH. https://m.edsoo.ru/ff0cc324
DKOJIOTHYECKHE PUCKU TPU TPOU3BOJICTBE

19 anekTposHepruu. KynbTypa ucnonab3oBaHus
AJEKTPOIHEPTHH B MMOBCEAHEBHOMN KU3HU

. bubmuorexa [JOK

20 Y CTpOWCTBO M TPAaKTUYECKOE TPHUMEHEHHE

https://m.edsoo.ru/ff0cc324
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QJICKTPHUYCCKOI'0 3BOHKA, rCHEpATOpa

IEPEMEHHOTO TOKaA, JIMHAMN OJICKTpoIepeaaqd

21

MexaHnuecKkre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Cxopoctsb
pacipoCcTpaHeHUs ¥ JIJTMHA BOJTHEI.
[Tonepednble ¥ MPOIOTBHBIE BOJTHBI.
HNutepdhepennius u qudpakmus
MEXaHUYECKUX BOJIH.

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

22

23

24

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTBH 3BYyKa.
Bricora Tona. TemOp 3ByKa

DNEeKTpOMarHuTHbIE BOJIHBL. Y CJIOBUS
W3IIy4E€HHS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTanus BEKTOPOB
HaIPSHKEHHOCTH JIEKTPUYECKOTO 110,
MarHMTHON UHJYKIIMH, CKOPOCTHU B
3JIEKTPOMAarHuTHOM BosTHE. CBOMCTBA
JJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHUE,
IpeIoMIIeHUE, MoNsApu3anus, 1uppaKiys,
uHTepdepeniyst. CKopocTb
AJIEKTPOMAarHuTHeIX BoJH. [1kana
AJEKTPOMAarHUTHBIX BOJIH

IIpuHLUIIBI paIUOCBA3U U TEIIEBUICHHUS.
Passutue cpencrs cBsa3u. Pagnonokanus.
ONEeKTPOMarHuTHOE 3arpsi3HEHNE
OKpYy»Karolen cpeasl. Texuuueckue
YCTPOWCTBA U MPAKTHYECKOE IPUMEHEHHE:
MY3bIKAJIbHBIE HHCTPYMEHTBI,

YIbTPa3BYKOBasd JUArHOCTHKA B TCXHUKE U

MEIUIMHE, pagap, paluonpuEMHUK,

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0
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TEJEeBU30p, aHTeHHA, TenedoH, CBY-neub.

bu6mmoreka [IOK
25 O060611eHrEe 10 TeMe «Kojiebanus U BOJHBDY httos://m.edsoo.ru/f0cC6T8
I'eomerpuueckas ontuka. [Ipsmonunennoe
pacrpocTpaHeHHe CBETa B OJJTHOPOIHOM
26 cpene. Toueunslit ucTOYHUK cBeTa. Jlyu bubnmoreka [JOK
cBera. OTpakeHue cBeTa. 3aKOHbI https://m.edsoo.ru/ff0cd350
oTpaxkeHus csera. [loctpoenue
M300paKeHUI B IIIOCKOM 3epKajie
[Ipenomienue cBera. 3aKOHBI MIPETOMIICHHS
cBeTa. AOCOJIIOTHBIN MMOKa3aTeNb
27 npenomiieHus. [lonHoe BHyTpeHHee bubmmorexa LOK
. https://m.edsoo.ru/ffOcd7f6
oTpaxkeHue. [IpenenbHbIi yroi moiaHoro
BHYTPEHHETO OTPaKEHUS
28 Jlaboparopuas pabota «3mepenue bubmmoreka [JOK
[OKa3aTelIs IPEJIOMIICHUS CTEKJIA https://m.edsoo.ru/ff0cd67a
29 Kontponbnas pabdota 3a | monyroaue bubmmorexa [TOK
https://m.edsoo.ru/ffOcd4e0
Cobwuparorue 1 paccenBaronue JMH3bI.
Tonkas nmuH3a. POKYCHOE PACCTOSIHUE U
ONTUYECKAs CUJIa TOHKOW JINH3bI. JIMH3BL.
30 [TocTpoeHne N300paKeHM B JIMH3E. bubmorexa HOK
. https://m.edsoo.ru/ffOcddle
dopmysa TOHKOH JIMH3BL. Y BeTUYECHUE,
naBaemoe JuH30M. [Ipenensl npuMeHuMOoCTH
reOMETPUUYECKON ONTHKH.
31 JlabopaTopHas pabota «lccnenoBanue
CBOMCTB M300paKEHUH B IMH3AX»
39 Hucnepcus ceeta. CoxKHBIN cocTaB 6e10ro

cgera. [[Ber. JlabopaTopHas pabora
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«HaOmnroieHue qucrepcuu cBeTa»

33

34

Bonnosas ontuka. UHTepdepenius cBera.
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
Ha0II0/IeHUsI MAKCUMYMOB 1 MUHUMYMOB B
UHTEPPEPEHITMOHHON KapTUHE OT JBYX
cUH(pA3HBIX KOT€PEHTHBIX HCTOYHUKOB.
Hudpakuus ceeta. JudpakimonHas
pemérka. YcioBue HabIIOeHUS TIIaBHBIX
MaKCHUMYMOB P NaJICHUU
MOHOXPOMAaTHYECKOI'0 CBETa Ha
TUQGPAKITUOHHYIO PEHIETKY.
[TonepeyHOCTh CBETOBBIX BOJIH.
[Tonapuzanus cera

bubmuoreka [JOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTrueckue NpuOOpbI U yCTPOCTBA U
YCIIOBHSI UX 0€30MacHOTO IPUMEHEHHUS: OUYKH,
nymna, poToanmnapar, mpOCKIIMOHHBII
anmapar, MUKpOCKOII, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKIINOHHAS PEIIETKa,
HOJISIPOU T

36

['paHuIBl TPUMEHMMOCTH KJIACCUYECKOU
MexaHuku. [locTynaTel ciennaibHON TEOPUH
OTHOCUTEJILHOCTH: HUHBAPUAHTHOCTh MOYJIS
CKOpPOCTH CBETA B BaKyyMe, IPUHIIUIT
OTHOCUTEIBLHOCTH DHHINTEHHA.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENHHOCTH OJJHOBPEMEHHOCTH.
3ameyieHne BpeMEeHH B COKPAIEHUE JTHHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa42

38

DHeprus U UMNYJIbC PEISITUBUCTCKOM
yacTulibl. CBS3b MACChI C SHEPTUEH U
HMITYJIbCOM PEISTUBUCTCKOU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68



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

4acTULIbL. DHEPTUsl MOKOS.

0O0600menue 110 Teme «Onruka. OCHOBEI

bu6mmoreka [IOK

39
CIIELIMAIBHON TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
®otonsl. Dopmyna [1nanka cBsi3u sHEprun
40 (hoTOHA C €ro YacTOTOW. DHEPTHUS U UMITYJIbC bubmmorexa [JOK
' P 4 https://m.edsoo.ru/ffOcfel6
dhoTtona
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnmoreka [JOK
OnbiTel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl portorddexra. YpaBHeHUE
42 BﬁHmTegl)Ha nq:lq)(bOToa(b(;@)eKTa «Kpacnas bubmmorexa LIOK
g HEP https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra
43 JHasnenue ceera. Onwitel I1. H. JIeGenena. bubmuorexa [JOK
XUMHYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U IPAKTUYECKOE
44 npuMeHeHue: poTolrieMeHT, PoTogaTank bubmorexa LHOK
P ' ’ A ’ https://m.edsoo.ru/ff0d1784
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1E€MEHTBI bu6mmoreka [IOK
KBaHTOBOW OMTHKH) https://m.edsoo.ru/ff0d0302
Monens aroma ToMcoHa. OnbITHI
46 Pezepdopaa no paccesHuio o-4actu bubmmorexa [JOK
PROPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmoreka [JOK
47 IT b
OCTyHatTH Hopa https://m.edsoo.ru/ff0dOafa
Nznyuenue u nornomieHue GOTOHOB MPU
48 nepexo/ie aToMa ¢ OAHOTO YPOBHS SHEPTUU bubnmoreka [JOK
Ha apyroi. Bunsl cnextpos. CriekTp https://m.edsoo.ru/ffOdOafa
YPOBHEH HEPTHH aTOMa BOJIOPOIa.
49 BonnoBbie cBolicTBa YacTull. BoHbI 1ie bu6mmoreka [JOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

50

51

bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIOHTaHHOE U BBIHYXJIEHHOE
u3nydenue. TexHuyeckure ycTpoicTa u
MPAKTUYECKOE IPUMEHEHHUE: CIIEeKTPAIbHBIN
aHaJn3 (CIEKTPOCKOIT), Jla3ep, KBAHTOBbII
KOMITBIOTED.

DKCIepUMEHTHI, JOKa3bIBAIOIINE CII0)KHOCTh
cTpoenus siipa. OTKpbITHE
paauoaktuBHOCTH. OnbITH Pesepdopaa mo
OTIpeICTICHUI0 COCTaBa PAIMOAKTUBHOTO
W3ITYy4CHUS

CgoiicTBa anb(da-, 6era-, raMma-u3Iy4eHUS.

Bnusuue paarOaKTUBHOCTH HaA JKHBLIC
OpraHuU3Mbl

https://m.edsoo.ru/ff0d0ca8

bubmuorexa [JOK
https://m.edsoo.ru/ffod0fd2

52

53

54

OTtkpbiTHE IPOTOHA U HEWTpoHa. HykionHas
Mozensb siapa elizen6epra—lBaneHKo.
3apsn sapa. MaccoBoe 4ucio sapa.
W3otonsl. Anbga-pacnaj. DIeKTPOHHbIN 1
MO3UTPOHHBIN OeTa-pacnan. ["lamma-

HU3JTyUCHHUC. 3akoH PaAOaAKTUBHOI'O paciiaaa.

DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
cuiibl. Jledext macchl siapa. SAnepHble
peakuuu. Jlenenue u cuHTe3 Anep. SAnepHsii
peaktop. TepMosaepHBbIN CUHTES.
[Tpobnembl, MepcreKTUBBL, IKOJIOTHUECKUE
aCIEKTHI IAEPHONU SHEPTETUKHU

3J'ICMCHTapHBIe JacCTHUIIbI. OTKpBITI/IC
MO3UTpPOHA. Metoasl Ha6J'IIOI[eHI/IH n
perucTpanru 3JICMCHTAPHBIX YaCTHUII.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.
EnunctBo ¢uznueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE
MIpUMEHEHHE: TO3UMETp, kKamepa Bunbscona,
SIIEPHBIN peakTop, aToMHas 6oMoa.

Oransl pa3Butus actpoHoMuu. IpukiiagHoe
Y MMPOBO33pEHUYECKOE 3HaUCHUE
acTpoHOoMHuU. Bun 3B€311HOTO Heoda.
Co3Bes3nust, spKue 3BE3/b1, INIAHETBI, UX
BUIUMOE JBrkeHHe. CoHeuHas CUCTeMa

Comnurte. CoHeunass akTHBHOCTE. ICTOUHHUK
sHeprun CoJIHIIA U 3BE3T

57

58

59

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
JlnarpaMMa «CHeKTpajgbHbIN KIacc —
CBETUMOCTb». 3BE3/Ibl INIaBHON
IIOCJIEI0BATEILHOCTU. BHYTpEeHHEE CTpOeHUE
3B€37. 3aBUCUMOCTD «MacCa — CBETUMOCTbH)
JUI 3BE3]] TJIaBHOW MOCIIEA0BATENBHOCTH.
CoBpeMeHHBIE IPEACTABIECHUS O
IIPOUCXOXACHNUHU U 3Botonuu CosHna u
3BE3/1. DTalbl )KU3HU 3BE3I.

Muneunsiii Ilyte — Hamma 'anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNanakTuke. TUnbl ragakTUK.
Panuoranaktuku u kBazapsl. UEpHbIE ABIPHI B
sIpax rajJakTHK

Bcenennas.Pacimpenne Beenennoii. 3akoH
Xab0ma. Pazberanue rajgakTuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usinydeHue.




MeraranakTuka

60 Hepemennsie npobeMbl aCTpOHOMUHT 1

61 HToroBasi KOHTpOJIbHAS paboTa 3a y4eOHBII 1
roz
Poinb ¢pu3uku 1 acTpoHOMHH B

62 3KOHOMHYECKOM, TEXHOJIOTHUSCKOM, 1
COLIMAJILHOW U 3THYECKOH chepax
NesITebHOCTH YeJI0BEKa

63 Poib 1 MecTO GU3MKK M ACTPOHOMHUH B 1
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64 Poinb ¢pusnueckoii Teopuu B GopMUpOBaHUN 1
IpeJCTaBICHUN O (PU3NYECKOI KapTHHE MUpa
Mecro (puzmueckoil KapTUHBI MUpPa B 00ILEM

65 Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1
IPEJCTAaBICHUNA O IPUPOJIE

66 Pemenue 3ana4 no temam Kypca pusuku 11 1
KJacca

67 Pemenue 3amau mo remam kypea ¢pusuku 11 1
KJacca

68 Pemenue 3anau no Temam Kypca pusuku 11 1
KJacca

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







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

dusuka. 10 knacc: yaueoHuk: 6a30BbIi U yriayoieHHbI ypoBHU/A.B. I'paues, B.A.
[Toroxe, A.M. Caneuxuii u ap.-7-e u3a., crepeo-tui.- M.:Ilpocsemienue, 2021
®wuswuka.l 1 xkmacc: yueOHUK: 0a30BbIN U yrayOneHHbIN ypoBHU/A.B. ['paues,

B.A. Tloroxes, A.M. Caneukuii u ap.-7-e uzf., crepeo-tui.- M.:IIpocBenieHue,

2021

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://fipi.ru/

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

https://www.yaklass.ru/

https://uchi.ru/teachers/

https://resh.edu.ru/

https://lesson.edu.ru/

https://fipi.ru/
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