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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHIIEMIINK TpenofaBaHus ydueOHoro mpeamera «Dusnka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (u3MKe Ha 0230BOM YpOBHE HAa OCHOBE CHCTEMHO-AESTEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMM MpeameramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3YYEHHs] (PM3HKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3ybTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHHMS Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO F0J1aM 00YUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir uw actpoHomued. Mcmonb3oBaHHE MW AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHAJIOB C 3aJlaHHBIMU CBOWCTBaAMU W JIPYTHUX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa OOydaroluxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPY BBINOJIHEHUU UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca ¢(usuku s YpOBHS CpeaHEero ooOiiero oOpa3oBaHHS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLMUIIBI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTMH, a TaKXke OOCYXICHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs (Ppuznueckoit Teopuu, poiau GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alMH IKCIEPUMEHTATBHOU AESTENBbHOCTH O0YYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhigeneHne B yKa3aHHOM IepedyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromuMHUCd YMEHHSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1ad TPUOPUTETOM SIBISIIOTCS 33/1a4d C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO paslena Kypca, TaKk M HMHTErpUpysl 3HAHUS U3
pa3HbIX pa3nenoB. /(s KauyeCTBEHHBIX 3a/1ad NIPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3UYECKUX SIBICHUM U TPOILIECCOB B OKPYXKAIOMICH
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 TOJKEH U3yUaThCsl B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OXoaMMOe J1TabopaTopHOE OO0OpYAOBAaHWE JMJIS BBITIOJHEHUS YKAa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3HMKE KIIOUEBBIX JIEMOHCTpAIUi s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ]I€ TIO3HAHUSA U (POpMUpPOBaHUE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
buznYeCKrX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

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

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuHOOpPEeTeHHe  CHUCTeMbl  3HaHUK 00  o0mmx  (U3HUECKHX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBIECHUW B TPUPOAC H Uil TPUHATHS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

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

e TOHWMaHWC (UBUYECKUX OCHOB WM TPUHITUIIOB JEUCTBHSI TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNICHNS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

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

Ha usyuenue ¢usuku (0a30BBbI ypOBEHB/Arpo-TEXHOJOTHUSCKUN MPOQUIIb)

Ha YpOBHE cpeaHero obmiero odpazoBanusa otBogutcs 170 yacos: B 10 knacce —
102 gacoB (3 ugaca B Henemo), B 11 kimacce — 68 yacoB (2 yaca B Hexmenwo). B
OCHOBHBIX paszjienax J100aBjeHbl 4Yachl HA HU3Y4YCHUE MPUMEHEHUs (GU3UKU B
arpapHO-TEXHOJIOTUYECKOM HaIlpaBJICHUU.

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
NPAKTHUECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUWUTENh JEaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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

Jlemoncmpayuu

AHasioroBble W IU(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, YCKOPEHUs, IyTH U MepeMEIICHus
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 PEMEHHbBIC MIEPEaayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPU3OHTY M
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS 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 aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro TtaroreHus. Cumia Tsokectn. IlepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH 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 3akon 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 sxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 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.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUU 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.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUUYECKOW DHEPTUu
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. uddysus. 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.



Mopgens  uneanbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJIEKYISPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemecTBa. [paduueckoe TpencTaBICHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE 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 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 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ '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.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

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

VYpaBHeHUE TEMIOBOTO OajiaHca.

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

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy noHWKEHHOM 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 Tel. ODJEKTpUYecKuil 3apsia. J(Ba 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



CYyNEPHO3ULINU ANEKTPUUYECKUX Tosei. JIMHUM HanpsKEHHOCTU SJIEKTPUYECKOTrO
HOJISL.

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

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprust 3apsH>KeHHOT0 KOHJEHCAaTopa.

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.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNIPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTb.

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.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CamMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COIPOTUBIIECHUS, BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYCHUs U MaTepuraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3IyXaA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

Habmroenue snexktposimsa.

MesxknpeaMeTHble CBI3H

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

Mesicnpeomemnule nousimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAay4HOI'O
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napa6oia, runep0osia, ux rpauKu U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEAAUH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

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



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJIOB, JJIEKTPOJMTUYECKAS ITUCCOLMALINS,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBATEIIbHbBIC 1110)2(01070) 58
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bekrop marmuTHOM wuWHAYKOMH. [IpuHIMOD cyneprno3uuun
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJI JUIMHHOTO MPSMOIrO IPOBOJHHMKA M 3aMKHYTOIO KOJBLEBOIO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBeHHMe ANEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

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, 3JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuiel JIopeH1a Ha HOHBI JJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILEH CHIIBI UHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

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

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

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

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

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

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



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaIbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmpoOMaHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

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

DJEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBHSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBAasl /IMarHOCTHKAa 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.

HabGntogenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

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



HccnmenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
peIOMJICHUE, TTOSIpU3ans, Tudpakius, THTepdepeHITH.

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€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOW JuH3blL. [locTpoenue uzoOpakeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEp(hEpEHIIMOHHON
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.

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

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckre 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



W3mepenne nokasaress NpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaea 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHUTEIBLHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHHUE BPEMEHU U COKPAILICHHE
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 3Heprun HOTOHA C €T0 YACTOTON. DHEPIrus
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

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

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpOHCTBa M MPAKTHUECKOE MNPUMEHEHHE: (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
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

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



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sajapa. M30Tormsl.

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

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl M TEPCIIEKTHUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JjeMeHTBI ACTPOHOMHUY U aCTPOPU3NKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 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. BHyTpeHHEe cTpoeHue



3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3]1. DTambl )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 Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

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

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

Mamemamuxa: peUIEHHWE CHCTEMbl YPABHEHUH, 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,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

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

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpaghusi:  MarHUTHBIE TIONMIOCA 3€MJIHM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yudeOHOTO TpenMmera «®Du3WKa» HA YPOBHE CpPEIHETO OOIIEeTro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmera «Duznkay JOIKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

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

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

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

YMEHHUE B3aUMOJEHCTBOBATH C COUMAIBHBIMA NHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

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
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
MpUCYIIEro (PU3nYecKoit HayKe;



5) TpyA0BOr0 BOCTIMTAHMS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(U3UKM HA TPOTSKEHNUN 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;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM 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 IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M NPOTUBOPEYUSI 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:
BJIaJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIbCKON U MPOSKTHON AEATEIbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7a4 (U3UUYECKOTO COJACp>KaHUsS, MPUMEHEHHUIO Pa3IHYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHWA MO (HU3UKE B TMPAKTUYECKYI0 O0OIacTh
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, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON 0€30TMTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIIEHUE HA YPOKaxX (PU3HKHU U BO BHEYPOUHOH JACATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAUBUAYaJIbHOU
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,
pacnpenensaTb poid C y4ETOM MHEHMH y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

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

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIBHOCTh B 00JacTH
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 BO3MOKHOCTEW U MPEANOYTEHUM;

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 (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIICHUBAaTh PUCKM W CBOCBPEMEHHO MPUHUMATH PEIIEHUS IO HUX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMINOKH.

B mpomecce qOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEATOIar aFO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKJIIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOILIMOHATIBLHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEACHHE, CIIOCOOHOCTh QJaNTHPOBATHCA 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 AMOIIMOHATILHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIHKTHI.

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 KAapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU 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, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAUHAMUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HCIAPEHUE, KOHACHCALMs, TUIABJIEHUE, KPUCTAIUIA3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHUE, UCIONb3Ys (DU3UUYECKUE BEIUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3MUYECKUE BEJIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPAaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICT MCIOJIB3YEMBIX BEIUYUH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEIUUYUHBI: DJICKTPUUYECKUMN 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNIN CYNEPNO3ULIUUA CWJI, MPUHIUI PABHOMNPABUS HHEPLUAIBHBIX CHUCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mpu 3>TOM pasidyarh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPUHLUIBI JCHCTBUS MalluH, 0OpUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3audaTh yCJIOBHsS UX O€30MACHOIO MCIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMIOKEHHOr0 O0OpPYIOBaHUSA, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTA  MEXIYy  (U3UYECKUMHU  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUM B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 331a4l: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIs MOUCKA, CTPYKTYPUPOBAaHUS, UHTEPIIPETALUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHWE NPOLECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH CpeAE;



paboTath B TpyHIe C BBIOTHEHUEM PA3TMYHBIX COIUATBHBIX DPOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM MTPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

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

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN AJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, AJICPHAS
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakius U MOOJApU3aAlMSg CBETa, JUCHEPCHUS CBETA,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOMCTBA BEIIECTBA (IEKTPUUYECKUE, MArHUTHEIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHYMHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTH MOTEHIIMAJIOB, JEKTPOJBIKYINAsI CUila, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

ONHUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBJIECHUS M MPOLECCHI, HCIOIb3YS
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMIYJIbC (DOTOHA, IEPHO]T MTOTypaciaa, SHEPTUSI CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIB3YEMbIX BEJIMYMH, WX OOO3HAUYEHWS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIeILHOIO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI JHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIbI, 00JacTH)
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;

BBITIOJIHATh HKCIEPUMEHTHI 0 MCCIECAOBAHUIO (DU3NYECKUX SBJICHUU U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

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

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJNIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



HEoOXOouMbIe AJisi €€ pEIIeHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ETMOYKY pacCyXJIEHUI C OmMopoil Ha M3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUS y4eOHOM W HAyYHO-TIONYJISIPHOW MH(pOpMAIMU, TOJTYYSHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIy4aeMyto HH(POPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

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

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsl COXPAHEHHUS 310POBbS U COOJIIO/IEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJl€eKBATHO OLICHHWBATH
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.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 10 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 28
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 14 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 15 1 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 mo pazneny 37
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTpOCTATIKA 1 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 18 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 33
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4



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.edso0.ru/7f41c97¢c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [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

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
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
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee 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
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE

Ne Hara uudgpoBbie

Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE

padoThI padoTshI
pecypchl

dusuka — Hayka o IpUPOJE.

1 Hayunrie MeT(}),K Bl nofHapHI/Is[ 1 1 Henensa bubmmorexa [IOK

yi A 4 https://m.edsoo.ru/ff0c32e2
OKPY’KaloIero MUpa
Poab u mecto pusuku B
OPMHPOBAHUH COBPEMEHHOU bu6 K

2 dop pu Y 1 | Hexens noauoteka 11O
Hay4HOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIIOICH
MexaHnueckoe IBUKEHHE.

3 OTHOCUTENBHOCTH MEXaHUYECKOTO 1 | Heness bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTb, a https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE TIPSIMOJIMHEITHOE bubnuoreka IIOK

4 Y p 1 2 Henenst nonuoreka 1
JIBIKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOINHEIHOE bubnuoreka IIOK

5 yerop p 1 2 "Henes 1
NIBMKEHHE https://m.edsoo.ru/ff0c372e
CBoboaHoe najeHue. Y CKopeHue bubnmnoreka [JOK

6 1 2 "Henensd
CBOOOIHOTO MaeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHHUE.

7 JIBr>xeHne MaTeprualIbHOM TOYKU 110 1 3 Hepnens bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 PaBHOMEpHOE TIpsIMONTUHEITHOE 1 3 Henmens



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

JIIBIDKECHHUE B CEIILCKOM XO03AHCTBE

PaBHOYCKOpEHHOE NPAMOJIIMHEHHOE

9 o 3 Henens
NIBIDKEHHE B CEILCKOM XO3IHCTBE
[Tpuniun otHocuTenbHOCTH [anumnes.
bubmuoreka [JOK
10 WHeprimanbHbIe CHCTEMBI OTCUETA. 4 nenenst
N https://m.edsoo.ru/ffOc3be8
[Tepsbsiii 3akoH HeroTOHA
Macca tena. Cuia. [lpunnun
11 CYIIEPIIO3UIINU CHII. BTOpOii 3aK0H 4 nenenst bubmorexa LOK
yHep ' p . https://m.edsoo.ru/ff0c3be8
HproToHa 11 MaTepuanbHOM TOYKH
Tpernii 3akoH HproTOHa 1151 bubnuoreka [IOK
12 4 penens
MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
[Ipumenenne 3akoHoB HptoTOHA B
13 i 5 Henmens
CEIILCKOM XO3SIUCTBE
IIpumenenune 3akoHOB HproTOHA B
14 i 5 Henens
CEIILCKOM XO3SIACTBE
3akoH BceMupHoro taroreHus. Cumna
15 TsoKecTH. IlepBasg kocMudeckast 5 Henens bubmmorexa [IOK
- Hep A https://m.edsoo.ru/ff0c3d00
CKOPOCTH
Cuna ocTHu. 3akoH I'yka. Bec bubnuoreka IIOK
16 yHpyr YK 6 Henens 1
Tela https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koaddbunuent tpenus.
17 Cuna czn OTI/IBJ‘IGI({I)I/I(I})I IpH ,Z[BI/I}P;(CHI/II/I 6 Hemens bubmorexa [TOK
p p https://m.edsoo.ru/ff0c3f76
TeJla B )KUAKOCTH UJIH Ta3e
[TocTymarenbHOE U BpamaTeIbHOE
JBIKEHUE a0COIIOTHO TBEPOTO bu6mmorexa [IOK
18 6 Henens
Tena. MoMeHT cuibl. 11nedo cuiml. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUs: TBEPIOTO Tela
19 Hcnonb3oBanue CBOMCTB CUII B 7 Henens



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

MCXaHU3Max, IPUMCHACMEBIX B
CEIIbCKOM XO3SICTBE

20

21

22

23

24

25

Hcnonk30BaHue CBOWCTB CUJI B
MCXaHHU3Max, HpI/IMeHSIGMBIX B
CEJILCKOM XO34HCTBE

Nmnynbc maTepuanbHOM TOYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK.
Nmmynbe cuitbl. 3aK0H COXpaHEHUs
uMITyJibca. PeakTuBHOE TBUKEHUE

PaGota u MOILITHOCTH CHUITBIL.
Kunernueckas sHeprus
MaTepuaabHOI ToukH. Teopema 00
W3MEHEHUN KMHETHYECKOW SHEPTUU

[TorennuanbHast SHEPIUsL.
[ToreHnuanpHast SHEPIHsl yIpyro
ne(popMUPOBaHHON NPYKUHBI.
IloTenunanpHas 3Heprus tena
BOJIM3U MOBEPXHOCTH 3eMIIU

IloTenumanbHBIE U HENOTECHIIMAJIbHEIE

cuiibl. CBA3b pabOTHI
HENOTEHLNAIbHBIX CHJI C

H3MEHEHHEM MEXaHNYECKO OHEPTHUHU

CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS
MEXaHWYECKON IHEPTUn

JlaGopatopHnas pabora
«MccnenoBanue cBA3M pabOThI CUITBI
C U3MEHEHUEM MEXAHUYECKOMN
SHEPIUH Tella Ha IpuMepe
pacTsHKEHHS PE3MHOBOTO KTyTa

7 Henensa

7 Henens

8 Henensa

8 Henmens

8 Henmens

9 Henmens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

26

PaGora MeXaHU3MOB B CEJIbCKOM
X0351CTBE

9 Henensa

27

28

29

PaGora MEXaHU3MOB B CEIbCKOM
X03SIUCTBE

KontponbHas paboTa mo teme
«Kunematuka. J{lnHamuka. 3aKOHbI
COXpaHEHHUs B MEXaHUKEY

HpI/IMeHeHI/Ie 3daKOHOB COXPaHCHUA

SHEPTUU U UMITYJIbCOB B CEIbCKOM
X0351CTBE

9 Henensa

10 genena

10 genena

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

30

[IpuMeHeHne 3aKOHOB COXpaHEHUs
SHEPTUH U UMITYJIHCOB B CEIIHCKOM
X0351CTBE

10 memens

31

32

33

OCHOBHBIE TTOJIOKEHUS

MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Bbpoynosckoe nBuxenue. {udpdysus

XapakTtep ABUKEHUS U
B3aMMO/ICHCTBHS YaCTHUII BEIICCTBA.
Mogenu cTpoeHus ra3oB, )XUAKOCTEH
U TBEPIBIX TENI

Macca MOIJICKYIIL. KoauuecTtBo
BemecTBa. IloctosHHas ABoraz[po

11 Henens

11 nenens

11 nenens

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

34

TenoBoe paBHoBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp
Lenbcus

12 nenens

35
36

TennoBol pexxuM B paCTEHUBOJICTBE

TennoBoii PECIKUM B JKUBOTHOBOJICTBC

12 nenens

12 nenens

37

Wneansueiii raz B MKT. OcHoBHOe

13 wenensa

bu6mmoreka [IOK



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

ypaBaenue MKT

https://m.edsoo.ru/ffOc4fde

38

39

40

AOGcomtoTHas TemiepaTypa Kak Mepa
CpeIHEeW KUHETUYECKON SJHEPTUU
JBU>)KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Kianeipona

TeMneparypHbIii pexuM Mpu
BBIpAIL[MBAHUE B TEILTUIIE

3akoH JlanbToHa. ['a30BbIe 3aKOHBI

13 wenmensa

13 Henensa

14 genensa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

41

Jlaboparopras pabota
«MccnenoBanne 3aBUCUMOCTH MEXIY
rapaMeTpamMu COCTOSTHUS
Pa3peKEHHOTO Ta3a»

14 wenens

42

43

44

Hcnonbs3oBaHue 3aBUCUMOCTH MEXAY
MapaMeTpamMu COCTOSIHHS Ira3a B
CEJILCKOM XO3AHCTBE

Hcnonb30BaHne 3aBUCUMOCTH MEXKITY
IapaMeTpamMu COCTOSIHUS Iras3a B
CEJILCKOM XO3AHCTBE

H3onporiecchl B €anbHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

14 uenens

15 Henens

15 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

45

BnyTtpennss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOblI e€ nu3menenus. KojimdecTBo
TeIUIOTH U paboTa. BHyTpeHHss
SHEPrus OJHOATOMHOIO HJICAIIbHOTO
rasza

15 wenensa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

46

Buasl Tenonepenaun

16 nenens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

47

Hcnosnp3oBanue TeriooOMeHa B
CEJIbCKOM XO3SICTBE

16 uenens

48

VY enpHas TEMIOEMKOCTh BELIECTBA.
KonunyecTBo TemioTs! npu
Terionepenade. AanadbaTHbIi
rpoiiecc

16 wemens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

49

50

[TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO
MIPUMEHEHHUE K U30MpoIieccam

HeoOpatumocTs nporieccoB B
npupoae. Bropoii 3akon
TEPMOJIUHAMUKU

17 uenensa

17 venensa

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6230

51

Wcnonb3oBanne 3aKk0HOB
TEPMOJAMHAMUKH B CEIIbCKOM
X0351CTBE

17 genensa

52

53

54

[Tpunun nevicreus u KII/ TenmoBoi
MalIuHEI
Pacuer knx ycTaHOBOK 1

MEXaHU3MOB, UCITOJIb3YEMBIX B
CEJILCKOM XO3AHCTBE

Huxn Kapno u ero KIT/{

18 memens

18 Henensa

18 Henensa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c600a

55

56

57

DKOJIOru4ecKue MpooIeMbl
TETUIODHEPTETHKHI

DKosorunyeckre mpoodaemMbl
TEIUIO3HEPTeTHKH, CBA3aHHBIE C
CEJIbCKUM XO0391CTBOM

O6o06maromuit ypok «MomnekyspHas
¢usmka. OCHOBBI TEPMOMHAMHUKI

19 nenens

19 uenensa

19 wenensa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6938

58

KonTponbHas pabota no teme

20 Henens

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

«MomnekymnsipHas ¢puzruka. OCHOBBI
TEPMOMHAMHKI»

https://m.edsoo.ru/ff0c6a50

Knpg Tenmu, ucnonp3yemsix

59 20 menens
Pa3IMYHYIO YHEPTHUIO
[TapooGpa3oBaHue U KOHACHCAIN. b K
60 pOOOp it 1 20 Henens uonoteka 11O
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOJIIOTHAS U OTHOCUTEIIbHAS
61 BJIQYKHOCTE BO34yxa. HachIIeHHbBIH 21 menens buGnnorexa LIOK
Ayxa. m 4 https://m.edsoo.ru/ff0c64d8
nap
Poup BnaxxHoCTH BO31yXa B
62 ayx 21 wenens
PaCTCHHUBOJICTBE
63 PoJip BIaXHOCTH B )KUBOTHOBOJCTBE 21 "wenens
TBépnoe Teno. Kpucrammueckue u
amMopQHbIC Tena. AHU30TPOIHS
64 CBOMCTB KpucTaAJUIOB. JKuakue 22 "enens bubnmorexa LHOK
P ) a 4 https://m.edsoo.ru/ff0c65f0
kpuctanabsl. COBpeMEHHbIE
MaTepuaibl
[InaBneHue n KpUCTATUIU3ALIMSL.
65 VY eapHas TEIIOTA IJIABICHUS 22 "wenens bubmmorexa LHOK
) https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmorexa [IOK
66 YpaBHeHME TEIUIOBOrO OajlaHca 22 Henens
p A https://m.edsoo.ru/ff0c6820
IIpuMeHeHnEe YpaBHEHUS TEILIOBOTO
67 p yp . 23 "wenens
OajlaHCa B CEJILCKOM XO3SHCTBE
OnexTpuszanus Tei. JJIEKTPUIECKUI
68 3apsiy. [[Ba BUa SJCKTPHUSCKUAX 23 mepens bubmmorexa [JOK
AL g p 4 https://m.edsoo.ru/ffOc6bcc
3aps/ioB
69 IIpoBOAHMKY, TUANEKTPUKH U 23 nepens bubnuorexa [IOK



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

MOJTYITPOBOTHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/ffOc6bcc

DneKkTpu3alus MeXaHu3MOB,

70 HCIIOJIb3YEMBIX B CEJILCKOM 24 nenens
XO035HCTBE
B3aunmoaeiicTBue 3aps10B. 3aKoH
71 Kyiona. TodeyHbIl 3IEKTPUIECKUIA 24 »wenens Bubmaorexa ITOK
Y ’ P https://m.edsoo.ru/ffOc6ced
3apsi
Hanps:k€HHOCTB 3IIEKTPUUECKOrO
noJjist. IIpuHIumn cyneprno3unun bubanorexa LIOK
712 PHHI yn E) H 24 »wenens 1
BJIEKTPUYECKUX Moje. JInnun https://m.edsoo.ru/ff0c6df2
HANPsHKEHHOCTH
Bausinue snexTpudecKkux mosen Ha
73 p 25 "enens
pacTeHus
BiusHue 351eKTpUdecKuX Imosiei Ha
74 P 25 nenens
>KUBOTHBIX
PaGota cui anekTpocTaTuuecKoro
75 noxad. I[Torennuan. PasHocTs 25 Henensd bubmmorexa [IOK
’ ' https://m.edsoo.ru/ff0c6f00
IIOTEHIIAAIOB
I[TpoBOAHUKH U TUDIEKTPUKU B
76 3J'IpeKT OCTATHYECKOM HOl:J)'Ie 26 "Henemns bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0c7018
JlypnexkTpudeckas MPOHUIIAEMOCTh
bu6mmoreka [IOK
177 OnexTpoéMKocTh. KoHaeHcaTo 26 Henend
p 8 p a https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIOCKOTO
78 KOHJeHCcaTopa. DHEPrus 26 Henend bubmmorexa [TOK
pa. p https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHACHCATOpa
79 JlabopaTtopHas pabota "M3mepenue 27 nenens



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

3IEKTPOEMKOCTH KOHeHcaTopa"

80

[IpuHIMI NEWCTBUSA U IPUMEHEHUE
KOH/JIEHCAaTOPOB, KOIMPOBATBLHOTO

amnmapara, CTpyMHOro IpHHTEpA. 1
DNeKTpocTaTUYecKas 3allluTa.

3a3emMIIeHHe AIIEKTPOIPUOOPOB

27 "uenens

81

82

83

84

DnekTpocTaTHYecKas 3aluTa.
3a3eMIIeHHE AIEKTPONpUOOPOB B
PacTEeHHUBOJICTBE

DneKTpocTaTHuecKas 3alluTa.
3a3eMIIeHHe AIIEKTPOIPUOOPOB B
KUBOTHOBOJICTBE

DNEeKTPUYECKUM TOK, YCIOBHS €r0
cyuiectBoBanus. [10CTOSHHBIN TOK.

Cuna toka. Hanpspkenue. 1
Conporusnenue. 3akon Oma it

ydacTka 1enu

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEILIAaHHOE COEINHEHNE 1
MTPOBOHHUKOB.

27 "uenens

28 "Henens

28 "enens

28 "Henens

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

85

Jlaboparopnast padota «13yuenue
CMEIIAHHOTO COETMHEHHUS 1
PE3UCTOPOBY

29 "enens

86

87

PaboTa 1 MOITHOCTH IEKTPHUIECKOTO
Toka. 3akoH Jlxoymns-Jlenma

3axon OMa 1715 TTOJIHOM (3aMKHYTO )
anekTpudeckoit nenu. Koporkoe 1
3aMbIKaHUE.

29 Henens

29 nenens

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

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



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

88

Jlaboparopnas pabota «3mepenue
OJIC uCTOYHHKA TOKA U €TO
BHYTPEHHETO COTPOTUBIICHHUS

30 menmens

89

DnEeKTpOHHAs IPOBOJAUMOCTD
TBEPJIBIX METAJJIOB. 3aBUCUMOCTD
COIIPOTHBIICHUS] METAJIJIOB OT
TemrnepaTypbl. CBEpXIIPOBOIUMOCTh

30 Henens

90

91

92

93

DNEeKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TonynpoBoIHUKH, UX COOCTBEHHAS U
MIpUMeCHas MPoOBOAUMOCTb. CBOMCTBA
p—n-niepexoa.
[TomympoBOTHUKOBBIE PHUOOPEI
DIEeKTpUYECKHI TOK B pacTBOpax U
pacrmiaBax 3JIeKTPOJIUTOB.
ONEKTPOIUTHYECKAS AUCCOLUALIUS.
OnexTponaun3

[Ipumenenue 351eKTpoIn3a B
CEJILCKOM XO3AHCTBE

30 genens

31 Henmens

31 Henmens

31 wenmens

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

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

94

DNEeKTpUYECKHU TOK B razax.
CamoCTOSTeIbHBIN U
HECAMOCTOSITENIbHBIA pa3psl.
Monnus. [Tnazma

32 "enens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

95

DnexTpuueckue nprudopsl U
YCTPOMCTBA U X MPAKTHUYECKOE
npumenenue. [IpaBuna TeXHuKH
0€30MacHOCTH

32 Henens

bubnmnoreka [JOK
https://m.edsoo.ru/ff0c86fc

96

DneKkTpudeckue npudopsl U

32 Henmend



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

YCTPOMCTBA U UX MPAKTUYECKOE
IIPUMEHEHHE B CEJIbCKOM XO3sIHCTBE.
IIpaBuna TexHUKH 6€30I1aCHOCTH

Oo6o06maromuii ypox

97
«INEKTPOIMHAMHKA»

KonTponbnas pabota no teme
98 «Qnektpocraruka. [locTosTHHBIN

3NeKTpudecKuii ToK. Toku B
Pa3IMYHBIX CPEAX»

/Bcepoccuiickast mpoBepovHas paboTa
99 MIPH MPOBEICHUHU Ha OyMaskHOM 1
HOCHUTEIIe

HepCHeKTI/IBLI MPUMCHCHHA 3aKOHOB

100
(GU3UKU B CEIBCKOM XO35HCTBE

33Henens

33Henens

33 "Henens

34 »wenens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

e3epBHEIN ypok. KouTpoinHas
101 P K
pabota no Teme "DnekTpoauHamMHuKa"

PesepBHblIit ypok. O6001Iaromuii

102
ypok 1o Temam 10 kacca

OBIIEE KOJIMYECTBO YACOB I10 IPOTPAMME 102

34 uenens

34 nenens

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nem/m = Tema ypoka Konrpoabnbie IIpakruueckue
Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl

[TocTostHHBIE MATHUTHI U UX
B3auMOJIelcTBHE. MarHUTHOE IIOJIE. bu6nmorexa LIOK

1 N 1 1 Henens
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKUIWU
MaruauTtHoe 1noje NpoBOJHUKA C
ToKOM. OnbIT DpcTeaa. bubnnorexa [JOK

2 N 1 1 Henens
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas padora «M3yueHue bubmmoreka [JOK

3 PaTOpHai p i 1 1 2 Henens 1
MarHUTHOTO I0JIsI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MArHUTHOTO TIOJIS HA
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.
JlaboparopHas pabota bubmuoreka [JOK

4 patop p . 1 1 2 "Henenst 1
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)
JlelicTBME€ MAarHUTHOTO TOJIS HA

5 JIBUKYIIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 3 Henens bubnuoteka [JOK
Cuna Jlopenna. Pabota cumsl A https://m.edsoo.ru/ff0c9df4
Jlopenua
DIeKTpOMarHuTHasE WHYKITHUSI.

6 [ToTok BeKTOpa MarHUTHOU 1 3 Henens

unaykuuu. DJ1C uaaykuun. 3akoH



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

AJIIEKTPOMATHUTHON MHIYKIIUU
®dapanes

10

JlaboparopHas paboTa
«HccnenoBanue sIBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnykTuBHOCTD. SIBIICHUE

camouHaykiuu. IJ1C caMOMHAYKIIWH.

3Heprm{ MAarauMTHOTI'O ITOJIA KaTYyIIKH
C TOKOM. 3HeKTp0MaFHHTHO€ I10JIC

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: OCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJIBUTATENb,
YCKOPHUTEIIN JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYhb

O6o6maromuii ypok «MarauTHoe
noJie. DNEeKTPOMarHuTHAs HHAYKITUS»

4 nenens

4 nenens

5 Henens

5 Henens

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

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

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padbora no teme
«MarauTHoe 1I0J1€e.
DNIEKTPOMAarHuTHasE UHIYKIUS»

6 Henens

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

12

CB0OOIHbIE MEXaHUUECKHE
kosneOaHus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpaienue sHepruu

6 Hemens

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

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHui Tpy3a Ha
HUTH OT AJTUHBI HUTH U MAcChl TPy3a»

7 Hemens



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

14

15

Koneb6arensuslit kouTyp. CBOOOAHBIE
ANIEKTPOMArHUTHBIE KOJICOaHUS B
UJIeaJbHOM KOJIeOaTeIbHOM KOHTYpE.
AHanorust Mex 1y MeXxaHH4eCKUMU U
9JIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHSI SHEPTUU B HICATHHOM
K0JIeOaTeTbHOM KOHTYpE

7 Henens

8 Henens

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

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

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusX. BeIHYKICHHBIC
MeXaHH4ecKHe Kojicbanus. Pe3oHanc.
BoinykeHHBIE 27IEKTPOMAarHUTHBIC
KoJieOaHus

8 Henens

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

17

[lepemennsiii Tok. CHHYCOUaNbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JIEHCTBYIOLIEE 3HAUEHHUE CUJIBI TOKA U
HaIpsHKEHUs

9 menens

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

18

Tpancdopmarop. [IpousBocTso,
nepegava u norpedieHue
ANEKTPUYECKON SJHEPTUU

9 menens

19

20

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHHM 3JIeKTponepeaady

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOJICTBE AIEKTPOIHEPIHH.
Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUHU B TOBCETHEBHOM

10 menens

10 menens

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KHU3HHU

MexaHnyeckue BOJHBI, YCIOBHS
pacnpocrtpanenus. [lepuog.

bu6nmoreka [IOK

21 Ckopoc acpocTpaHe a 11 nene
POCTE PRCTIPOCTPAHCHI 1 T HeAR https://m.edsoo.ru/ffOcca54
BOJIHEL. [loniepeyHbie U POA0IbHBIC
BOJIHBI
3Byk. CKOpOCTb 3ByKa. ['poMKOCTh bubnmnoreka HOK
22 11 uenens
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIIeKTPOMAarHUTHBIE BOJIHBI, HX
23 cBolicTBa U ckopocTh. IlIkana 12 nenens bubmorexa HOK
p ’ a https://m.edsoo.ru/ffOccfe0
3JICKTPOMArHUTHBIX BOJIH
[TpuHIMIBEI paTuOCBI3U U
24 TeneBuieHus. Pa3Burue cpenacTs 12 wenens
cBsa3u. Paguorokarnust
KonTpoabnas padora «Konebanus u bub6 K
25 P P 13 nenens uomorexa O
BOJHBDY https://m.edsoo.ru/ff0cc6f8
IIpssMonMHEHOE pacIpoCTpaHEHUE
CBeTa B OJTHOPOJHOM cpejie. b K
26 Iul pon pen 13 mexens noauoreka 11O
ToudeuHsbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpakeHus cBeTa. [locTpoenue 14 nenens bubnmorexa [JOK
p L p a https://m.edsoo.ru/ffOcd4e0
M300paXeHH B IMIIOCKOM 3epKajie
[Ipenomnenue creta. [TonHoe
BHYTpPEHHEE OTPakKeHHUE. buo6 OK
28 yIP . P 14 nenens nomoteka 11
IIpenenbHbIii yroy moJHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKeHUS
29 JlaboparopHas padota «3meperue 15 Henens bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

MoKas3aTeiid IMpCJIIOMJICHUA CTCKIIa»

https://m.edsoo.ru/ffOcd67a

30

31

32

JIunzel. [TocTpoenne n3o0pakeHuit B
nuH3e. Popmysia TOHKOU JIMH3BI.
YBenuyeHue JuH3bI

JlaGopaTtopHnas pabota
«Hccnenosanue cBONUCTB
M300paKCHHUH B JIMH3aX»

Hucnepcus cBera. CioxxHbIA COCTaB
6enoro cBera. Llet. JJaboparopHas
paborta «HabmoneHue nucrnepcun
CBETa»

15 "wenensa

16 meneins

16 menens

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOcddle

33

WnTepdepenmus ceera. Judpakuus
cBera. JludpakunoHHas penéTka

17 wenensa

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

34

35

36

ITonnepedyHOCTHh CBETOBBIX BOJIH.
ITonsapusanus ceera

OnTuueckue mpuOOPsI U yCTPOHCTBA
U YCIIOBHSI X 0€3011acHOTrO
IPUMEHEHUS

FpaHI/IHI)I MMPUMEHUMOCTHU
KJIaCCUYECKON MEXaHHUKH. HOCTy.]'IaTLI
crenuaiabHON TCOpHUHn
OTHOCHUTCIIBHOCTHU

17 wenensa

18 menens

18 menens

bubnuoreka [{OK
https://m.edsoo.ru/ffOcf02e

bubmmoteka IIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEILHOCTh OOIHOBPEMCHHOCTH.

3amenJieHHe BpPEMEHH U COKpaIlleHue
JUIMHBI

19 wepnens

but6mmorexa [IOK
https://m.edsoo.ru/ffOcfa42

38

OHeprusi U UMITYJIbC PEISATUBUCTCKOMN
yacTulbl. CBSA3b MACChI C SHEPTUEH U
UMITYJIECOM. DHEPTHUs MOKOS

19 nenens

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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

Kontponbnas padora «OnTuka.

39 OCHOBBI CEeHAJIBHON TEOPHUH 20 menens buGnuorexa [JOK
I p a https://m.eds00.ru/ffocf6f0
OTHOCHUTEILHOCTH)
40 ®otoubl. Dopmyna [1nanka. DHeprus 20 Henens bubnmnoreka HOK
¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE Eu6 110K
HOIHOTEKA
41 .0 A.T. 21
porospexra. Omprre: Heaem https://m.edsoo.ru/ffOcffc4
CromneroBa
3akonsl hotorddexra. YpaBHeHUE
42 SI?IHLHTegI)Ha H(l;(b(bOTOS(b(geKTa 21 nenens bubmmorexa [IOK
a ’ a https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddekra
Hasnenune cBera. Onwite I1. H.
43 JleOeneBa. XMMUYECKOE IEHICTBUE 22 "enens buGnuorexa [IOK
Aicka. A 4 https://m.edsoo.ru/ff0d04a6
cBera
TexHuueckue yCcTpoucTBa U
44 IIPaKTUYECKOE TPUMEHEHUE:! 22 Henens bubmmnoreka HOK
¢doTorsieMeHT, POTONaTUHK, https://m.edsoo.ru/ff0d04a6
CoNTHE4Has OaTapesi, CBETOUO/T
45 Pemenue 3amau no reMe «JI€MEHTEI 23 Henens bu6nmorexa LIOK
KBAHTOBOU OIITUKN)) et https://m.edsoo.ru/ff0d0302
Monens atoma ToMcona. OTBITEI
46 Pesepdopna no paccesHuro o-4actu 23 Henens bubnmorexa [JOK
PLOPA p e a https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bubnunorexa LIOK
47 I1 b 24
OCTYIATRL bopa Heae https://m.edsoo.ru/ff0d0afa
W3nyuenne u normnoieHue (pOTOHOB
yi B ¢ but6mmorekxa [IOK
48 IIPH MEPEX0/Ie aTOMa C OJTHOTO 24 uenens

YPOBHsI SHEPrUU Ha Apyrou. Bunsl

https://m.edsoo.ru/ffOdOafa
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CIIEKTPOB

49

50

51

52

BoaHoBEIE cBOMCTBA yacTHIl. BOJHEI
ne bpoia. KopnyckynspHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

OTkpseITHE PaTNOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeznenenuto
COCTaBa PaJIMOAKTUBHOTO U3Ty4EHUS

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaJMOaKTHBHOCTH Ha YKHBBIC
OpTaHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
H3otomnbl. Anba-pacnas.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['amma-uznyduenue

25 uenens

25 Henens

26 Henemns

26 Henemns

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bubnmoreka [IOK
https://m.edsoo.ru/ffod0fd2

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

53

54

55

DHeprus CBS3U HYKJIOHOB B SI/IpE.
Snepusle peakuuu. A nepHblit
peakrop. [Ipo0iemMbl, NepCHeKTHBHI,
JKOJIOTUYECKUE ACIIEKTHI SICPHON
SHEPIreTUKU

OnemeHTapHbIe YacTUllbl. OTKpBITHE
no3UTpoHa. MeTob! HaOMOAeHUS U
PEruCTpaLK DJIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cton «PyH1aMeHTalbHbIE
B3auMoaencTeusa. ENMHCTBO
(bu3nYeCcKOil KapTUHBI MUPa»

Oransl pa3BUTHS aCTPOHOMHUHU.
[IpuknanHoe 1 MEUPOBO33PEHYECKOE

27 uenensd

27 uenensd

28 Henens

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

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



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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3HAaYEHHUE ACTPOHOMHHU. Bun
3B&3HOTO Heba. Co3Be3aus, pKue
3BE3/bI, IJIAHETHI, UX BHINMOC
nBrkeHue. ColIHeYHas cucTeMa

56

Connne. ConHedHass aKTHBHOCTb.
Wcrounuk sneprun CosHua 1 3BE311

28 "enens

57

3BE3/1bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI TTIABHOM
II0CJIEI0BATENbHOCTH. BHYTpeHHEe
cTpoenue 3B€311. CoBpeMeHHbIE
NPEJCTAaBICHUS O MTPOUCXOKICHUN U
sBosoru CosHLa U 3BE3]

29 wenens

58

Mineunsiii [1yte — Hama I'anakTuxa.
[Tonoxenue u aBmxenue ConHua B
lNanmaktuke. ['anaktuku. Y€pHble
JBIPHI B IPAX TAIAKTUK

29 wenens

59

60

61

Bceenennas. PasOeranue rajakTHk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydeHue.
MerarajgakTuka

HepemeHHLIe HpO6J’I€MH ACTPOHOMUHU

KontponbHas padota «951€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

30 nenens

30 memens

31 "enens

62

O6o06matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ATUYECKOH chepax NesTeIbHOCTH
YeJioBeKa

31 menens




63

O6o6marmuii ypok. Pons u Mmecto
(bU3UKN U aCTPOHOMHH B
COBPEMEHHOM Hay4HOUW KapTUHE MUpa

32 wenens

64

O6o6mmaromuii ypok. Ponb
¢du3nveckoit Teopun B
(GopMUPOBAHUY MTPEICTABICHHUI O
(u3nveckoil KapTHHE MUpa

32 uenmend

65

Ob6o06maromuit ypok. Mecto
¢du3nUecKoil KapTHHBI MUpa B 00IIEM
pALYy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX PEJICTABICHUN O IIPUPOJIE

33Henensa

66

67

Pe3zepBHbIil ypok. MarHutHoOe 1mosie.
DNeKTpOMarHuTHasE UHIYKITUS

PesepBHblil ypok. Ontuka. OCHOBBI

CHGHH&HBHOﬁ TCOPUHU
OTHOCHUTCIIBHOCTHU

33Henensa

34 uenens

68

Pesepnsrit ypok. KBantoBas duszuka.
DneMEHTBI aCTPOHOMUU U
acTpou3uKH

34 uenens

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

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

moaen

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 JJIEKTPUYECKUM 3apsl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (u3mueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuun
CTpPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE MajeHue
T€d, JABWKEHHE IO OKPYXHOCTH, WHEpLHs, B3aUMOJCICTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJIaXkIeHNHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHe, KOHJEeHCalus,
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

SIBJICHUS, HWCHOJB3Yys (U3MUECKUE BEIUYMHBI: JaBIICHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYECKAs DHEPrusi XaOTHYECKOTO
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, MU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3yEMbIX BEJIUYHMH, MX O003HAYCHHUS W CAMHHUIBI, HAXOIUTH
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh H3y4YeHHbIE JJEKTPUUECKHE CBOWCTBAa BEIECTBA U
JNEKTPUYECKUE  SIBIICHUsI  (MPOILECCHI), HCIONB3ys  (hU3UYECKHe
BEJINYUHBI: ANEKTPUYECKUN  3apsif, ANEKTPUYECKOE  IIOJIE,
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

aHAJIM3UpOBaTh (PU3MUECKHE TMPOLECChl M SBICHHS, HCHOJb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TsArotenus, |, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKON IHEpPIruH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPIIO3ULIUN CUJI, TPUHLIUIT
paBHONpAaBUsA HMHEPLUUAIBHBIX CHUCTEM  OTCU€TA; MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHsS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIUIOBOTO JBMIKEHMSI MOJIEKYI C
aOCOJIIOTHOM TEMIlepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUECKOro 3apsaa, 3akoH KynoHa; mnpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBACHATh OCHOBHBIC MPHUHIUIBI JCUCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3ivyuaTh YCJIOBHS HX O€30MaCHOTO

HCIIOJIb30BAaHUS 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

OCYIHCCTBJ'IS[TB mpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHS U



HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpQLHHOCTCfI H3MepeHHI>'I

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAY (QU3NYECKUMHU BEIUYMHAMH C
HCIIOJIBb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0€30MacHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEpUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHble 3aa4M ¢ SIBHO 33JaHHOW (DPU3MUECKOW MOJEIBIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOAEb, BBLACIATDH
¢du3nueckrue BENWYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAWTD paCLIéTI)I 1 OOCHHUBATH PCAJIBHOCTD MOJYUYCHHOTO 3HAUYCHUA

(bu3nuecKoil BENUYMHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

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

Hcnonp3oBaTe MNpU  peLICHMH YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM ISl TIOWCKA, CTPYKTYPHUPOBaHUS,
MHTEpIpeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAIIU3UPOBATD MMOJIYIaCMYIO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HayKd, OOBSICHEHHE MPOIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMM, JJSI COXpPAHEHUs 3[0pPOBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B Opr>KaIOH_[CI71 cpeac

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paACHpPENeNATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI



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 U3YyYEHHBIX (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  JJICKTPOJAMHAMUKHA M  KBAaHTOBOH  (PM3HKHU:
JIEKTPUYECKAsT TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JICHCTBUS ~ TOKa,  B3aMMOJICHCTBHE  MAarHHUTOB,
ANICKTPOMArHUTHAs MHAYKIMSA, JCHCTBUE MArHUTHOTO TIIOJIsi Ha
MPOBOJHUK C TOKOM M JBIDKYIIMWCS 3apsi, 3JIEKTPOMArHUTHbBIE
KoJieOaHWsT W BOJHBI, MPSIMOJIMHEHHOE pPAaCHpOCTPAHCHUE CBETa,
OTpaXEHWe,  MpeJoOMIICHHE,  HHTeppepeHuus, Auppakimus ¢
NOJISIpU3alUsl CBETa, MUCIEPCHs CBeTa, (OTOAICKTpUYecKuit 3ddekr
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIIEKTpa aToMa  BOJOpPOJA, ©CTeCTBEHHass M  HMCKYCCTBEHHAs

PAaaOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOJAUMOCTD Pa3ITHIHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COINPOTHUBIIECHHE,
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 M CHJjia TOKa B TIpoIiecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHHE M ONTHYECKas Cuja JIMH3BI, NPU OMUCAHUU MPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEIHYMH, HX
0003HAaYeHHUST W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO0 BETUUYHUHY C JPYTMMU BETUYUHAMU



11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLICCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Iepruoa
moaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX AACP, IIPH OIIMCAaHUHU
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
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 SBICHHS, HCIIOJIb3YS
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICOBATEIBHOTO M TMAapajUIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHHUS  CBETa, ypaBHCHHE ODWHINTEWHA IS
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOIO 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 HM300paX€HUE, CO3/1aBAEMOE  ILJIOCKUM

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  TPEIIOKEHHOTO

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

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJINMYHH, IIPU 3TOM BI>I6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HN3MCPCHUA U

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

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HCHOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUH; TMPU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJiabTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, AeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBaHUA

CobmomaTeh mpaBuia 0Oe30MacHOro Tpyna MpH  [POBEIECHUU



UCCIIEIOBAaHUM B paMKax y4eOHOro OKCIIepUMEHTa, Y4eOHO-
HCCJIEN0BATENbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHble 3a1a4M ¢ SIBHO 3aJaHHOM (DU3MUYECKOW MOJEIBIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIbHOCTDH IMOJYUYCHHOTO 3HAYCHU A

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMIOUKY PACCYXKICHHM C OMOpPOil HAa M3y4eHHbIE

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

Hcnonp3oBaTh mpu  pemieHud yueOHBIX 3aJad  COBpPEMEHHbBIC
MH()OPMALIMOHHBIE TEXHOJOTHH JUISl TIOMCKA, CTPYKTYPUPOBAHHS,
MHTEPIpETAlMd M TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMaLIUY, MOJYYEHHON U3 Pa3IUYHBIX MCTOYHUKOB;, KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MaIIUH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUSI MX O€30IMaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TIpUMEpPHI BKJIAJa POCCUHCKUX M 3apYOCIKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHuH ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

PaGorarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIei,
IUIAaHUpOBaTh ~ pa0OTy  Ipymmbl,  PALMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koxa npoBepsiemoro
pasaena JJIEeMEHTA

IIpoBepsiemMble 31eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

1.2

®uzuka — Hayka o mnpupone. Hayunsie
METO/bI MTO3HAHUS OKpY:katomiero mupa. Poib
JKCIIEpUMEHTa M TEOpHUH B  Ipolecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3mKe

MonenupoBanue (HU3UYECKUX SBICHUH W
npoueccos. Hayunsle runoressl. @uznueckue
3aKOHBl U TEOpUU. ['paHUIBl IPUMEHUMOCTH
¢busnyeckux 3aKOHOB. [TpuHnmn
coorBercTBUs. Pomp m wmecro ¢u3MKM B
(GOpMHUpPOBaHMM  COBPEMEHHOM  Hay4yHOMU
KapTUHBI MUpa, B IIPaKTUYECKON

ACATCIIBHOCTH J'IIO,I[GIZ

MEXAHHWKA

2.11

2.1.2
2.1

2.1.3

KMHEMATHKA

Mexanngeckoe JABUXKCHUC. OTHOCUTENLHOCTh
MCXaHHUYCCKOIo ABHKCHMUA. Cucrema orcuéra.

Tpaexropus

[lepememenue, cKOPOCTh (CpEeqHSsT CKOPOCTH,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
MaTepUAIbHOW TOYKH, WX TPOEKIHHA Ha OCH
CHCTEMBI KOOp/IMHAT. Crnoxenue

MIEpEMENICHUN U CIIO)KEHNE CKOPOCTEN

PaBrOMeEpHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBWKEHUE. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepHaHBHOﬁ TOYKH OT BPEMCHHA




2.2

2.14

2.15

2.16

2.1.7

CBoOopaHoOe masienne. Y CKopeHue CBOOOTHOTO

IHagacHus

KpusonnueliHoe nBrkeHue. PaBHOMepHOE
JBUKCHHE  MaTepUaJbHOM  TOYKM IO
OKPY’KHOCTH. YTJOBass CKOPOCTb, JIMHEHHAas
CKOpPOCTb. ITepuon u 4acToTa.

LleHTpOCTpEeMHUTEIIFHOE YCKOPEHHE

Texuuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHApSAJOB, LICNHBIE U PEMCHHbBIE
nepenayu

[IpakTnueckue paboTHI. N3mepenue
MI'HOBEHHOMU CKOPOCTH. Hccnenosanue
COOTHOLUEHUS MEX]Y IMYTAMHU, IPONHIECHHBIMU
TEJIOM  3a  IOCJIEJOBATEIbHBIE  PaBHBIC
IIPOMEKYTKH BPEMEHU MPU PAaBHOYCKOPEHHOM
JBUKCHUM C HA4YaJIbHOM CKOPOCTBIO, PaBHOMU
Hy0. M3yueHnue IBM)KEHUS IIApUKA B BA3KOU
xuakoctu.  M3ydyeHume — IBHKEHMS — Teua,

OpOILIEHHOT0 TOPU30HTAIBHO

JTIMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH HeroTtona. HMHepuuaibHble

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. [IpuHnun cyneprno3unun

CHUJI

Bropoii 3akoH HproTOHa 11 MaTepHalbHON
TOYKM B HHEPLUUAIBHON CHCTEME OTCU€Ta
(UCO). Tperuir 3akoH HpioTona s

MaTCpHUaJIbHBIX TOUCK

2.24

2.2.5

3akoH BCCMUPHOI'O TATOTCHUS. Cuna TSHKeCTH.

IlepBas kocMuueckast ckopocTb. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIb)KEHUSI W Ccujla  TPEHHUs  IOKOS.

Koadpdunment tpenus. Cuna conmpoTUBICHUS



IIpH ABMXXCHUU TEJIa B JKUAKOCTH HUJIN I'a3c

2.2.7

2.2.8

2.2.9

HOCTyrIaTeJ'II)HOC N BpaliaTcjIbHOC IBUXKCHHEC

a0COFOTHO TBEPIOTO Tema

MOMEHT CHUJIbl OTHOCUTEIBHO OCH BpAICHHUS.
IInedo cunbl. YcinoBus paBHOBECHS TBEPLOIO
tena B UCO

TexHudyeckue  yCTpOWCTBA:  IOALIMIIHHKM,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTnyeckue paboThl. M3ydeHne nBUKEHUS
Opycka 10 HAaKJIOHHOM IUIOCKOCTH IOJ
neiicTBueM Heckoibkux cui. MccnenoBanue
3aBUCUMOCTHU CHJI YHPYIOCTH, BO3HUKAIOIIHX
B JehopMHpYyEMON MNpYyKUHE U PE3HMHOBOM
oOpasue, OT BEIMYMHBI HX JedOpMalHH.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO

TCJa, UMCIOIICTO OChb BpPalllCHUA

2.3

3AKOHbBI COXPAHEHN A B MEXAHUKE

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepuagbHBIX ToueK. Mmmynsc cunbl U
N3MEHEHHE UMITyJIbCa Tella
2392 3akoH coxpaHeHusa wumnyiasca B HCO.
s PeakTnBHOE IBIKEHIE
2.3.3 Pabota cunbl
2.34 MomHOCTb CUJIBI
235 Kunernueckast sHEprus MaTepualbHON TOUKH.
o TeopeMa 0 KHHETHYECKON YHEPTUH
[Torenunanenas dHeprus. IloTeHuumanbHas
236 JHEprus yIpyro nepopMHUpOBaHHON
o npyxuHbl. IloTeHnumanbHas »sHeprus Tena
BOJIM3M OBEPXHOCTH 3eMIIU
[loTeHuManpHBIE U HEMOTEHIUAJIBHBIE CHUJIBL.
237 Csi3p  paboOThl HENOTEHUHUAIbHBIX CHJI C

N3MCHCHUCM MEXaHUYEeCKOMH SHEpPIrUuun

CHUCTEMBI TECII. 3aKkoH COXpPaHCHUA




MEXaHUYECKOU SHEPTUH

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9

2.3.10

TexHuueckue yCTpONCTBa: JIBH)KEHUE PAKET,

BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckne paboTsl. M3ydenue cCBs3M
CKOpPOCTEM Tel Mpu HEyIpyroM yjaape.
HccnenoBanne cBsi3u  pabOThI  CHIIBI €

H3MEHECHHEM MEXaHNYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH

3.11

OcHOBHBIE MIOJIOKCHHS MOJICKYJISIPHO-
KUHETUYECKOU TEOpHUHU. BpoyHnoBckoe
nemwkenue. uddysus. Xapakrep ABKCHHUS U

B3aHMOHeﬁCTBHﬂ qaCTul BCIICCTBa

3.1.2

Mopgenu cTpoeHus Ta30B, KUAKOCTEH U
TBEPABIX TEel U  OOBSICHCHHE  CBOWCTB

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

3.1.3

3.14

Macca wmonekyn. KonudectBo BermiecTsa.
[TocTostnuast ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

3.15

3.1.6

3.1.7

Monens  upeanpHoro  rasza.  OcHOBHOe
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOPHH UACATHHOTO ra3a
AGcomoTHas TemrepaTypa Kak Mepa cpeiHen
KMHETHUYECKOW SHEPIUU TEMJIOBOTO JIBUKEHUS
gactul ra3a. [llkamna remneparyp Kensuna

Vpasuenue Kianeitpona — Mengeneesa.

3akoH /lanbToHA

3.18

I'a30BBIC 3aKOHBI. I/I3OHpOI_ICCCBI B NACAJIbHOM
ra3€¢ C IIOCTOSIHHBIM KOJIMYECCTBOM BCIICCTBA:

u30TepMa, H30Xopa, u3obapa

3.1.9

TexHnueckue  ycTpoiicTBa: TEPMOMETD,

OGapometp




3.2

3.1.10

321

3.2.2

[Ipaktrueckue pabotel. M3mepeHue Macchl
BO3JyXa B KJIaCCHOM KoMHare. MccienoBanue
3aBHCUMOCTH MEX1Y apaMeTpaMu COCTOSHUSA

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmoauHamuueckass cucreMa. BHyTpeHHss
JHEprusi TEPMOAMHAMMYECKOM CHCTEMBI U

Ccoco0bl €€ U3MEHEHUS

KomnuyectBo Temnotsl 1 pabora. BHyTpeHHss

OHEPIusa OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.23

Buael Temmonepegauu: TEIIONPOBOIHOCTD,
KOHBEKIMSA, U3JlydeHue. Tero€MKOCTh Tena.
YienpHas TEIUIOEMKOCTb BeliecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TCILIOIICpCaadC

3.2.4

3.25

3.2.6

[TepBsiii 3aK0oH TepmonuHamMuku. [Ipumenenue
IIEPBOI0O 3aKOHAa  TEPMOJMHAMUKH K
uzonporeccam. ['paduyeckas UHTEpHpeTaUs

paboThI Taza

TermoBble MamuHbl. [IpuHOMOBL  HECTBHS
TEIUIOBBIX MamuH. [IpeobpazoBaHusi sHEprUn
B TemoBbix MammHax. Koadduuuent
nonesHoro  geiictBust  (manee —  KIIJ)

terioBoid MamuHkl. [{uki Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJMHAMUKH.
HeoOpatumocTs  mpoiieccoB B IPHUPOJIE.
TertoBeie JIBUTATEIN. DKOJIOTHYECKUE

HpO6JI€MLI TCIINIOOHCPICTUKHA

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTEb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHUK, KOHAUTTHUOHCD

3.2.8

[IpakTuueckue padotsl. 3Mepenue ynenbHOU

TEIUIOEMKOCTH

3.3

ATPEI'ATHBIE COCTOSAHUMA BEHHIECBA. ®A30BbIE ITEPEXO/IbI

331

Hap006pa303aHHe 1 KOHACHCALMA. I/ICHapeHI/IC



u KUIICHHUE. VY nenpHast TeIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTyphI

KUIICHHUA OT JaBJICHUA

AOcCoNIoTHAgS M OTHOCUTENbHAS BIIAXKHOCTD

332 Bo3ayxa. HacellienHslil nap
TBépnoe TEJIO. Kpucrannmueckue u
333 amopdHbie Tena. AHHU3OTPONHS  CBOWMCTB
o KPUCTAJLJIOB. Kunkue KpUCTaJUIbIL.
CoBpeMeHHbIE MaTepHaIIbl
334 [InaBnenne wu Kpucrammsauus. Y JeiabHas
o terioTa miasienus. Cyoaumanus
3.35 YpaBHEHHE TEIIIOBOTO OamaHca
TexHuueckue yCTpOICTBA: TUIPOMETP U
336 MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
o MOJIyYEHUsI COBPEMEHHBIX MaTepUaNIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH
[IpakTnueckue paboTHI. N3mepenue
3.3.7
BJIQYKHOCTH BO3/yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 DneKkTpu3anus Ten. DIeKTpuueckuil 3apsia. [[Ba
o BUJIA AIEKTPUUECKUX 3aPsI0B
[IpoBoaHMKH, JTURJIEKTPUKU u
4.1.2
TOTYTIPOBOTHUKHU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.1.4 B3aunmogpeiictBue 3apsanoB. 3akon Kynona
4.1 DnexTpuueckoe  IMoJie. Hanpsxéanocts
415 3IEKTPUUYECKOTO oJIsl. [TpuHumn
o cynmepro3unuu.  JIMHUM  HanpsHKEHHOCTH
3IEKTPUUYECKOTO TOJIS
416 PaGora cunm  ANEKTPOCTATUYECKOTO  MOJIS.
o ITorenmman. Pa3zHocTh MOTEHITHAJIOB
417 [IpoBOIHMKM W AMAIEKTPUKH B MOCTOSSHHOM

JJeKTpuYeckoM  moje.  Jusnexrpuueckas




IIPOHUIIAEMOCTDb

DIEKTPOEMKOCT. Konpencarop.
4.1.8 ONeKTpOEMKOCTh IUIOCKOTO  KOHJAEHCATOpa.
DOHeprus 3apsKEHHOT0 KOHAEHcaTopa
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOI,
419 NEKTPOMETP, IJIEKTpOCTAaTUYECKasl 3alluTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

3J'ICKTpOéMKOCTI/I KOHACHCaTOopa

4.2

IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

421 aneKTpruyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka uenu
r DNEKTPUUECKOE COMPOTHUBIICHUE. Y IEIbHOE
o COIIPOTHBIICHUE BEIIECTBA
494 [MocnenoBarensHOE, napaiebHOe,
o CMEIIIaHHOE COEAMHEHNE TPOBOIHUKOB
PaGora snexTpuyeckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MOoONIHOCTh 3JEKTPUUYECKOTO TOKA
anekTpoaBkymas cuna (manee — DJIC) u
1497 BHYTpPEHHEE COINPOTUBIICHUE MCTOYHHUKA TOKA.
o 3akon Owma g TONHOW  (3aMKHYTOH)
aneKTpudeckoi nemu. KopoTkoe 3aMbIkanne
DJeKTpOHHAs MTPOBOMMOCTH TBEPABIX
428 METaJJIOB.  3aBUCHUMOCTh  CONPOTHUBIICHUS
o METaJUIOB oT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTD
429 DnekTpuueckuii TOk B Bakyyme. CBoiicTBa
o ANIEKTPOHHBIX ITYYKOB
4.2.10 [TonynpoBOIHUKH. CobcTBeHHas u




prUMecHast IPOBOANMOCTD
OJIynpoBOoAHUKOB. CBOHCTBa p-n Inepexoza.

[TonynpoBoIHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKUH  TOK B JJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOLIAIHS.

DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

11 KIIACC

DIIEKTPUUYECKUI TOK B rasax.
CaMmocTOsITeIbHBIT W HECAaMOCTOSTEIbHBIN
pa3psan. PasnuuHble TUIIBI CaMOCTOSATEIBHOIO

paspsaa. Moinaus. [1nasma

TexHuueckue YCTPOMCTBA: aMIIepmerp,
BOJIBTMETP,  pEOCTaT, HCTOYHUKU  TOKaQ,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
JIEKTPOOCBETUTENIbHBIE PUOOPBI, TEPMOMETP
COINPOTHUBIICHUS, BaKyyMHBII 01,
TEPMHUCTOPHI u (boTope3ucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auoa, raJlbBaHHUKa

IIpakTuueckue paboTHI. N3yuenue
CMELIaHHOTO COEIMHEHMS PE3UCTOPOB.

WN3smepenne OJIC HCTOYHMKA TOKa M €ro
BHYTpEHHero comnpoTusienusa. HaGmonenue

QJICKTPOJIMN3a

Kon Koanposepsiemoro

pa3aesia 3JIEMEHTA

HpOBepﬂeMue IJIEMEHTHBI COACPKaAHUSA

4

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S UHAYKIWA

43.1

IlocTtosnnple MarHuTbl. B3aumoneiicTBHe

INOCTOAHHBIX MarHuTOB

4.3

4.3.2

MarnutHoe mosne. Bexrtop MarHuTHOU
uHAyKIuu.  [IpuHIMn — cynmeprno3uinuu.
Jlunum wmarnutHOM wuWHAyKIuu. Kaptuna
JUHUM  MArHuTHOM  HMHAYKIUMHA  TOJA

IIOCTOAHHBIX MarHuTOB



MarauTHOE TO0J€ MPOBOJHUKA C TOKOM.
KapTuHa nuHUI 110 JUIMHHOTO MPSIMOTO

IIPpOBOAHHMKA M 3aMKHYTOI'0O KOJBLEBOI'O

433 MPOBOJIHMKA, KAaTYHIKU C TOKOM. OmbIT
Opcrena. BzaumoielicTBre MPOBOAHUKOB C
TOKOM
4.3.4 Cuiia Amriepa, e€ MOJyJIb ¥ HallpaBJICHHUE
Cuuiia JlopeHiia, €€ MOJTyJib U HalpaBJICHHE.
JIBrokeHue  3apsDKEHHOM — YacTUIbl B
435 OHOPOJHOM MArHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBneHue 3NeKTPOMArHUTHON UHAYKIIMU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/C nnaykuuu. 3aKoH 3JI€KTPOMarHUTHON
438 unaykuun Oapanes
BuxpeBoe snektpuueckoe mone. I/C
WHJYKIIMA B TIPOBOJIHUKE, JBIKYIIEMCS
439 MOCTYNAaTENbHO B OJJHOPOJIHOM MarHUTHOM
oJie
4.3.10 [TpaBuso Jlenia
NuayKTUBHOCTH. fIBIEHME CAaMOMHAYKIWH.
43.11
O/C camonHIyKIIMU
DHeprusi MarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 ONEeKTPOMAarHUTHOE I10JIE
TexHuueckue yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHTEI, AJIEKTPOMATHUTHI,
43.14
3NEKTPOABUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTnueckue paboThL. Nsyuenne
MarHUTHOTO TOJsi KaTyIIKd C TOKOM.
4.3.15 Uccnenosanne aeliCTBUS  ITOCTOSHHOI'O

MardavTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUS 3H€KTpOMaFHHTHOfI HHAYKIOUU




KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U ODJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.11

5.1.2

KonebarensHass cucrema. CBoOOmHBIE
konebanus. ["apmoHmueckue KojaeOaHus.
Ilepwion, uacrtora, amiuMtyga u  (asa

KOJIeOaHuM

[IpyxuHHBIA MasTHUK. MaTeMaTH4eCcKuu

MasaATHHK

5.1.3

VYpaBHEHHE TapMOHHUYECKHX KOJeOaHHUH.
Kunematnueckoe 51 JTAHAMUYECKOE

OITMCaHKE KO0JIE0ATEILHOTO JABUIKCHU A

5.14

5.15

[IpeBpamenue SHEPTUH pu
TapMOHHYECKUX  KOJeOaHUsX. CBs13b
aAMIUTUTYIbI KoJieOaHu HUCXOIHOMN
BEJIMUMHBI C aMIUTUTYJaMH KoyieOaHHil e

CKOPOCTH U YCKOpPEHUs

KoneGarenpupiit  koHTYp.  CBOOOIHBIC
AIIEKTPOMAarHUTHBIE KoneOaHus B
UJCUIBHOM  KOJe0aTelnbHOM  KOHTYE.
AHanoruss MeXJ1y MEXaHHYeCKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna TomcoHa

5.16

5.1.7

3akoH COXpPAaHCHUS DHEPTUU B HUJACAJIBHOM

KoJe0aTenbHOM KOHTYpE

BoinykeHHBIE MEXaHUUYECKHE KOoJeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxneHHbie AJIEKTPOMAarHUTHBIE

KOJICOaHUS.

518

[lepemennbiii  TOok.  CHUHYyCOUTAJIBbHBIN

HepeMeHHBIfI TOK.

5.19

MomHocTb IIEPEMEHHOT0 TOKA.
AMIUINTYIHOE W JEUCTBYIOIEE 3HAYECHHE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10

Tpancdopmarop. [IponusBoacTso, nepenaya



5.2

U MOoTpeOseHne >JIEeKTPUUYECKONH SHEpruu.
DKOJIOTHYECKUE PUCKHU MPU MPOU3BOJICTBE
BJIEKTPUYECKON SHEPIruu. Kynberypa
HCII0JIb30BAHUS AJEKTPOIHEPTUH B

HOBCCI[HCBHOI‘/'I KHU3HU

5.1.11

TexHudeckue ycTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHI 3BOHOK, JINHUU

aNeKTponepenayd

5.1.12

[Ipaktnueckue pabotel. ccnemoBanue
3aBUCHMOCTH IEpPHOJa MalbIX KoJeOaHUM
rpy3a Ha HUTU OT JUIMHBI HUTU U MAacChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
HeNu U3 MOCJIEN0BATEbHO COCTUHEHHBIX

KOHJIEHCAaTOpa, KaTyLIKU U pe3UcTopa

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHBI

521

5.2.2

Mexanuueckue BOJIHBI, yCIOBHUS
pacnpoctpanenus. Ilepuon.  CkopocTs
paclupocTpaHeHHss W JUIMHA  BOJIHBIL.
[lonepeunsle ¥ MPOIOJIbHBIE BOJIHBI

WnTepdepennus 51 TP paKIUs

MCXaHHUYCCKUX BOJH

523

524

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTa Tona. TemMOp 3Byka

DONeKTpOMarHuTHbIE  BOJHBI. Y CIIOBUSA
U3JIy4EHHUS]  AJIEKTPOMATrHUTHBIX  BOJIH.
B3aunmnuast opuenrtanust BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyyM€

5.25

5.2.6

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHe, NPEIOMIICHUE, MOJIPU3aNN,
mudpakuus, uHTepdepenuus. CkopocTb
AJIEKTPOMArHUTHBIX BOJIH

Hlkana 9JIEKTPOMArHUTHBIX BOJIH.
[IpumMeHeHHe SJIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHBI paauoCBiA3nu MU TCICBUIACHUS.



5.3

5.2.8

5.3.1

Pagnomokanus. DIJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

TexHudeckue yCTpPOWCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTHI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE W MEIULIMHE,
pamap,  paguUONPUEMHHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-neun
OIITUKA

[IpsAMonMHETHOE PacIpOCTpPAHEHUE CBETA

B OJIHOpOJIHOM cpene. JIyd cBera

5.3.2

533

534

5.35

OtpakeHne cBeTa. 3aKOHBI OTPAXKCHUS
ceera. [loctpoenre M300paKeHNIt B IIOCKOM

3epKase

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOTIOTHBIH roxkasareiib
MIPEJIOMIICHUS

[omxoe BHYTPEHHEE OTpPayKEHUE.
[IpenenpHBIA Yroa MOJTHOTO BHYTPEHHETO
OTpaKEHUS

Hucnepcusi  cBera. CIOXHBIH  COCTaB

Oenoro cBera. L[Bet

5.3.6

Cobuparoliiue ¥ pacceuBarollne JUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWjia  TOHKOM  JIUH3BL.
[TocTpoenne n3o06pakeHuit B COOMPAIOIITUX
u pacceuBaromux JuH3ax. Dopmyna
TOHKOM JHWH3BEL. YBeIWUeHHEe, JaBacMoe

JIMH30H

5.3.7

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON

OIITUKHU

5.3.8

WNurepdepentius  cBera.  KorepeHTHbIE
HCTOYHHUKH. VYcaoBus HaAOIIOICHUS
MaKCHUMYMOB u MUHUMYMOB B
WHTEPPEPESHITMOHHON KapTHHE OT JBYX

CI/IH(1)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB



HMudpakuus  cBera.  udpakiuonnas
peméTka. YcinoBue HAOMIOJICHUS TJIABHBIX
5.3.9 MaKCHUMYyMOB npu NaJCHUN

MOHOXPOMATHUYCCKOI'O CBECTa Ha

TUGPaKIUOHHYIO PEHIETKY

5.3.10 [Tonspusanus ceeta

TexHuueckue yCTpPOMCTBA: OYKH, JIyIa,

¢doroanmapar, NPOESKIMOHHBIA ammapar,

5.3.11 MMKPOCKOII, TEJECKOTI, BOJIOKOHHAs
OITHKA, TppaKIuOHHAS peleérka,
TIOJIIPOU T
IIpakTuueckue paboTHI. HN3mepenue

IIoKa3arciisd IMPCIOMIICHUSA. I/ICCJIGZIOBaHI/IC
5.3.12 i} 5
CBOHUCTB I/I306pa)KCHI/II/I B JIMH3aXx.

HabGmronenue qucnepcuu ceeta

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panunel DPUMEHMMOCTH KJIACCHUYECKON
MEXaHUKH. [TocTynatet TEOPUHU
6.1 OTHOCHUTEIIBHOCTHU: VHBApUAaHTHOCTb
MOAYJNA CKOPOCTH CBE€Ta B BaKyyMe,

NPUHOHUII OTHOCUTCIIBHOCTU OUHIITEHA

6 OTHOCHUTEITHHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpEMEHH U COKpalleHue
JUTUHBI
6.3 DHeprus U UMNyJIbC CBOOOTHOMN YaCTHUIIBI

CBs3b Macchl C SHeprueil U HMMITYJIbCOM
6.4 CBOOOMHOM YacTUIBl. OHEpPrus IMOKOs

CcBOOOIHOI YaCTHULIBI

7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOM OIITUKN

®otonbl. Popmyna [Inanka cBsi3u SHEPrUU
7.1 7.11 ¢oroHa ¢ ero uyactoTod. OHeprus u

UMITYJIbC GOTOHA

7.12 OTtkpbiTHE U uccienoBanue Gporodddexra.




7.2

7.1.3

7.14
7.15

7.1.6

Omeitet - AI'. CroneroBa.  3aKOHBI
dotordpdekra

YpaBHeHue DHHIITEHA s
dhororddekra. «KpacnHas TPaHMIIA
dotorddekra

Hasnenue ceera. Onbitel [1.H. Jlebenena
XUMHUYECKOE JICVCTBUE CBETA
TexHUYECKHE YCTPOMCTBA: (HOTOIIEMEHT,

(dhoTomaryuk, COJIHEUHAas Oarapes,

CBETOAHNO

CTPOEHME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopna o uccienoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHa;I MOACIb aTOMa

7.2.2

[Tocrynater bopa. N3nyuenue u
HOIIOIIEHUE (POTOHOB IIpU  IEpexone
aToMa C OJHOIO YpPOBHS DSHEPIUHM Ha
npyroii. Buasl ciektpoB. CekTp ypoBHENR

QHCPIvur aTOMa BOAOpOJ1a

7.2.3

7.24

BomnoBrle cBoicTtBa vactul. BoiHBI e
Bpoiiss. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakiuus dIEeKTpOHOB Ha

KpHUCTaax

CroHTanHOE U BBIHY)XXICHHOC H3JTYUYCHHUC.

VYcTpoiicTBO U MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuuecknue yCTpOMCTBA: CHEKTPaIbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktnueckne  pabotel. HabGmonenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

Mertoasl Ha6J'IIOI[eHI/I$I n perucrpanuun

OJIEMCHTAPHBIX YaCTHUI]

OTkpbITHE  pagUOAKTUBHOCTH.  OTBITHI




Pesepdopna mo ompeneneHuro  cocraBa
pamuoakTuBHOTO  m3mydeHus. CBoiicTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Biusaue

PaaAOaKTUBHOCTHU HA JKUBBIC OPIraHU3MBbI

OTkpplTHE  TPOTOHAa U HEUTpOHA.

Hyxnonnas moxenp siapa I'eiizenbepra —
7.3.3

WBanenko. 3apsan siapa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacna. DIJIEKTPOHHBIN u

MO3UTPOHHBIA  Oera-pacnman.  ['amma-
7.3.4
U3JIy4eHHe. 3aKOH  paJiOaKTHUBHOI'O

pacmaga

OHeprus CBS3M HYKJIOHOB B  siIpe.

7.3.5
SAnepusie cunbl. Jedekt Macce saapa

Snepuble peakuuu. JleneHWe M CHHTE3

7.3.6
sep

S nepHbrit peakTop. TepMmosiiepHbIi

cunte3. [lpoOnembl U  MEPCHEKTUBBI
7.3.7

SIIEPHOM  DHEPreTHUKU.  DKOJIOTMYECKHE

ACIEKTHI SIAEPHONU DHEPIETUKU

OnemeHTapHble  4YacTHnbl.  OTKpbITHE
7.3.8 MO3UTPOHA. dyHaaMeHTaIbHbIE

B3aUMOIEHCTBUA

TexHuueckue  yCTpOMCTBA:  JTO3UMETP,
7.3.9 KaMepa BunbcoHa, sAIepHBI peakTop,

aToMHas 6om0a
[Ipaktnyeckne pabotel. HccnemoBanme
7.3.10 TPEKOB YaCTHII (o TOTOBBIM
¢dotorpadusim)
DJIEMEHTHI ACTPOOU3UKNU

81 Bun 3Bé3gnoro Heba. Co3Be3mus, sSpKue

3Bé3}IBI, IJIaHETBI, UX BUAUMOC IBUKCHUC

ComHeyHas cucreMa. llnaHeTsl 3eMHOU

8.2
rpynnsl.  IInmaHeTel-TMraHTel M HX



8.3

CIIYTHUKH, KApPJHWKOBBIC IIJIAHCTHI. Manigle

testa COTHEYHON CUCTEMBI

Comane, ¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIla U 3BE3]T

8.5

3BE3/1bI, WX OCHOBHBIE XapPAKTEPUCTUKH:
Macca, CBETUMOCTb, PaJNyC, TeMIIeparypa,
HX B3aUMOCBSI3b. Jmarpamma
«CTIEKTPATbHBIA  KJIACC — CBETUMOCTB.
3Bé3npI  IVIABHOH  IMOCIEAOBATENIHHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTbY» IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

8.6

###Par###BuyTpeHHee CTpoeHHe 3BE3L.
CoBpemeHHbIe MIPE/ICTABIICHHS 0
poucXokaeHnd u dBomonuu ConHia u

3BE3]1. DTAIbI )KU3HU 3BE3]T

8.7

8.8

Mneunsiii  Ilyrp — Hama [anakrtuka.
CnupanbHasgs  cTpykTypa [ amakTukwy,
pacmpeneseHue 3BE3N, Trasa U IbUIM.
[lonoxxenne wu gBuxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI | aJlTaKTUKHA

Tuner ramaktuk. PagmorajakTWkn U

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmiupenue  BceeneHHoM.
3akoHn Xab6na. Pasz0eranue rajakTuk.
Bospact u pammyc BcenenHou, Tteopus
bonpmoro B3peiBa. Mogens «ropsiuen

Bcenennoi». PenukroBoe usinyuyeHue

8.10

MacmtabHast ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménnsie mpoOiembl

ACTPOHOMUHU



Kpurepuu v HOpMBI OIIEHOK vyanmxces no pusnke 7-11 kiaaccoB

OuneHka 0TBETOB y4alIUuXCs

Ouenka «5» CTaBUTHCS B TOM CJIydae, €CIIM y4alluiics MOKa3bIBaeT BEPHOE
NOHMMaHKE (PU3NYECKOH CYIIIHOCTH pacCMaTPUBAEMBIX SBJICHUH U
3aKOHOMEPHOCTEM, 3aKOHOB U TEOPUH, a TAK 7K€ MPABUIIBHOE OIIPEICIICHHUE
($u3NYECKUX BEIMYMH, UX EIUHUI] U CIIOCOOOB U3MEPEHUS: IPABUIIBHO BBIITOJIHSAET
YEepPTEXKH, CXEMBI U TPAPUKHU; CTPOUT OTBET 110 COOCTBEHHOMY ILJIaHY,
COIIPOBOXIAET paccka3z COOCTBEHHBIMU MTPUMEPAMU, YMEET MPUMEHSTH 3HAHUS B
HOBOW CHTyalluu MIPH BBIMOJIHEHUH NPAKTUUECKUX 3aJaHUI; MOKET YCTAHOBUTh
CBSI3b MEXIY U3YYaeMbIM U paHEE U3YUEHHBIM MATEPUAJIOM 110 Kypcy (HU3UKH, a
TaK)K€ C MaTepUaIOM, YCBOCHHBIM IIPY U3YYECHUH IPYTUX HPEIMETOB.

Ounenka «4» CTaBUTHCS, €CJIA OTBET YUYEHUKA Y OBJIETBOPSET OCHOBHBIM
TpeOOBAHMIM Ha OLEHKY 5, HO JaH 0€3 UCMHOJIb30BaHMs COOCTBEHHOTO IJ1aHa,
HOBBIX IPUMEPOB, O€3 MPUMEHEHUS 3HaHUI B HOBOU cUTyalnu, 6€3
VICITOJIB30BAHUS CBSI3€H C paHEe U3yUYEHHBIM MaTEPUAIOM U MAaTEPHUAIIOM,
YCBOEHHBIM IIPY U3YYEHUH JAP. IPEIMETOB: €CIU YUYAIIUICS JOIYCTHII OAHY
OLIMOKY WM HE 0oJiee IBYX HEJOUETOB U MOKET UX UCIPABUTH CAMOCTOSATEIBHO
VI C HEOOJIBIION TOMOIIBIO YUUTEJIS.

Ouenka «3»CTaBUTKCS, €CIIH YYAIIUNUCS MPABIIIBHO TIOHUMAET (PU3NYECKYIO
CYITHOCTh PacCMaTPUBAEMBIX SIBJICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS
OTIIeTbHBIC MPOOEITHI B YCBOSHUH BOIIPOCOB Kypca (GU3UKHU, HE TPETSITCTBYOIIHE
TanbHEHIIIEMY YCBOCHHUIO BOITPOCOB IMPOTPAMMHOTO MaTepHaia: yMEeT IPUMECHSTh
MOJIYYCHHBIC 3HAHUS TPU PEIICHUH MPOCTHIX 33]1a4 C UCIIOJIb30BAHUEM T'OTOBBIX
dhopMyI1, HO 3aTPyAHSACTCS TPH PEIISHUH 3a7ad, TPeOYIOMNX ITPeoOpa3oBaHUs
HEKOTOPBIX (POpMYJI, TOIMYCTHIT HE OoJiee OHOM TpyOOi OMOKH B IBYX
HeZI0u€TOB, He OoJsiee OHOM rpy0oi 1 0AHOM HerpyOoit omuoku, He Oonee 2-3
HErpyObIX OLIMOOK, OJJHOM HErpy0oil OMOKY U TPEX HEAOUETOB; AOMYCTUI 4-5
HEJOYETOB.

OueHka «2» CTaBUTCSA, €CJIM YUAIlIUICs HE OBJIaJIe] OCHOBHBIMU 3HAHUSIMH U
YMEHUSIMU B COOTBETCTBUU C TPEOOBAHUSIMU ITPOTPaMMBbI U TIOMTYCTHIT OOJIbIIIE
OoIIMOOK U HETOYETOB YEM HEOOXOAUMO JUTS OLIEHKH «3).

OuneHka KOHTPOJILHBIX PadoT



Ouenka «5» cTaBUTCS 32 pabOTY, BBITIOJHEHHYIO TMOJHOCTBIO O€3 OIMOOK U
HEJI0OUETOB.

Ouenka «4» cTaBUTCA 3a PaOOTY BHITIOJTHEHHYIO MTOJHOCTBIO, HO TIPH HAJTMYUH B
Hel He Oosiee oJIHOM Ipy0oi U 0JTHOM HETpyOOi OITMOKHU U OJTHOTO HEeI04ETa, HE
OoJiee TpEX HETOUETOB.

Ounenka «3» CTaBUTCS, €CIIM YUYCHUK MPABIIIBHO BEITIONHUI HE MeHee 2/3 Bcel
paboThI WM OMYCTHIT HEe 00Jiee OTHOM rpy0oi OIMOKY U.JIBYX HEJ0UYETOB, HE
0oJiee ogHOM TpyOOI OIMMOKH M OJTHON HerpyOoi ommoOKHU, He OoJiee Tpex
HErpyObIX OIMOOK, OAHOW HErpyOOM OIMMOKM U TpeX HEIO04YETOB, IPHU
Hanuuuu 4 - 5 HEeJOuYETOB.

Omnenka «2» CTaBUTCS, €CJIM YUCIJIO OMIUOOK U HEAOUYETOB MPEBBICUIIO HOPMY IS
OILICHKH 3 WUJIU TIPABWJIBHO BHITIOJIHEHO MeHee 2/3 Bceil paboThl.
Ounenka 1a00paTOpPHBIX padoT

Ouenka «5» cTaBUTCS, €CIIM YYAIIUACS BBIMOJTHSIET pabOTy B MOJHOM 00BEME C
co0JII0ICHUEM HEO0XO0IUMOM MOCIEI0BATEILHOCTH MPOBEICHUSI OTBITOB U
HU3MEPEHUI; CAaMOCTOSATEIIFHO U PAllMOHAILBHO MOHTHUPYET HE0OX0uMOe
000py10BaHKUE; BCE OIBITHI IPOBOJMT B YCIOBHAX M PEKUMaX, 00SCIICUNBAIOIITNX
MOJTyYEHHE MPAaBUIIBLHBIX PE3YyJbTaTOB M BBIBOJOB; COOIIOAACT TpeOOBAHUS ITPaBUII
0€30MacHOCTH TPY/Ia; B OTYETE MPABWILHO M aKKYPATHO BBITTOTHICT BCE 3aITHCH,
TaONHIBI, PUCYHKH, YEPTESIKH, TPAPUKH, BEIYUCIICHHUS; TPABUIILHO BBITIOTHSICT
aHAJIN3 TTOTPENTHOCTEH.

OuneHka «4» CTaBUTCS, €CIIN BBINOJIHEHBI TPEOOBAHUSA K OLIEHKE «5» , HO OBLIO
JOMYUIEHO JIBA - TP HEJIOUETa, HE OoJiee OJHON HerpyOol OIMOKY U OTHOTO
HeoY€eTa.

Onenka «3» craBUTCA, eciau paboTa BHINOJHEHA HE IMOJIHOCTBIO, HO
00BEM BBITTOJIHEHHOW YacTH TaKOB, TO3BOJSET TMONYYHTHh TMPABHIBHBIC
pe3yNbTaThl ¥ BBIBOABI: €CJIH B XOJI€ MPOBEACHHUS OTBITA U U3MEPEHUN ObLTH
JIOTIYIII€HBI OITHOKH.

Ounenka «2» CTaBHUTCS, €ClIM padoTa BBINOJHEHA HE IIOJHOCTBIO M
00bEM BBITIOJITHCHHOM YacTH pabOThI HE MO3BOJISIET C/IEIaTh IIPAaBUIIBHBIX BHIBOJIOB:
€CJIM OIIBITHI, U3MEPECHUS, BEIYUCIICHUS, HAOII0ICHHS TIPOU3BOIUINCH
HETPaBUJILHO.



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

®dusuka. 10-11 kmacc. (6a3oBbli ypoBeHb). Mskutes I'.5., Byxosues b.b.,
Cotckumii H.H. (mox pen. [TapdentbeBoii H.A.)
®wusuka. 10-11 xmace. DnexrponHoe npunoxenue (DVD) k yueOHuky

MskumieBa ['.5., byxosnesa b.b., Corckoro H.H. (mox pen. [TapdhentpeBoit H.A

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

Hunaktudeckue matepuansl @uszuka 10-11 knace / A.E.Mapon, E.A.MapoH. —
M.: U3narensctBO «/Ipodar, 2020.Dusuka. Konedanus u Boausl, 11 kmacc/
MsikumeB I' 4., CunsxkoB A.3.,

OO6111eCTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKlIHOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenner

®duszuka. Monekymnsipaas pusuka. Tepmoaunamuka, 10 knacc/ Msxumies I'.51.,
CunsgkoB A.3.,

OO611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKiIOHEpHOE
oomecTBo «M3aaTenpcTBo

«ITpocBenieHue»

®dusuka. Onrtuka. KBanropas ¢usuka, 11 xmace/ Mskumes I'.51., Cuasikos A.3.,
OO6111eCTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKiimoHepHOE
obmecTBo «M31aTENBCTBO

«IIpocseuieHue»



®uszuka. Inexkrpoaunamuka, 10-11 kmaces/ Mskumes I.4., Cunsikos A.3.,
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE
oOmecTBo «M31aTENBCTBO

«IIpocsemieHue

Tematuueckre KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE PaboThI 1o pusuke 10-11
kiacc / O.W.I'pomrea. — M.: U3parenbcTBO «IK3amen», 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoteka L{OK https://m.edsoo.ru/7f41bf72

*AHnMaru pusnyeckux oobekToB. http://physics.nad.ru/

*)KuBas ¢uzuka: oOyuarorias nmporpamma. http://www.int-edu.ru/soft/fiz.html
*Vpoku ¢pu3nKH ¢ ucnoib3oBanueM Muatepuera. http://www.phizinter.chat.ru/
sDusuka.ru. http://www.fizika.ru/

*Du3nka: KoJIeKIus onbIToB. http://experiment.edu.ru/

*3JICKTPOHHAs KoJuIekius onbiToB. http://www.school.edu.ru/projects/physicex
http://school-collection.edu.ru/collection EctecTBeHHO-HayYHBIE SKCIIEPUMEHTBI
— @usmka: Komnekius Poccuiickoro o61ieodpa3oBaTebHOTO moprajia
http://experiment.edu.ru OTkpeIThIH KOJUTEK: PU3KKa

http://www.physics.ru DieMeHTbI: OMYJISIPHBINA CAlT 0 (HyHIAMCHTAIBHON HAayKe
http://www. elementy. ru BeeieHre B HaHOTEXHOJIOTHH
http://ido.tsu.ru/schools/physmat 3aounast pu3rKo-TeXHUYECKAs IIKOJIA TPH

MOTHU



http://www.phys.spbu.ru/library Mup ¢usuku: nemoHcTpanuu Gu3ndecKux
IKCIICPUMEHTOB

http://nuclphys.sinp.msu.ru Omumnuast o ¢pusuke Beepoccuiickas onmumnuana
HIKOJILHUKOB 110 pusuke http://phys.rusolymp.ru Jlucraniimonnas onuMmaga mo
(bu3nKe - TeIEeKOMMYHUKAIMOHHBIA 00pa30BaTeIbHBIN POEKT
http://www.edu.yar.ru/russian/projects/predmets/physics JIuctaniuoHHbie

9BPUCTHYCCKUC OJIUMITUA/BI 110 (1)I/I3I/IKC
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