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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3ysbTaram
OCBOCHHMSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammel, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBarenabHbIE MPOTPAMMBI.

CopnepkaHue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHHH UX (u3HNKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TaKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3AMKU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeameTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3YYEHHsS (PU3HKM HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl, TUIAHUPYEMbI€ PE3yJbTAaThl OCBOCHUSI Kypca (PU3UKHU: JTUIYHOCTHBHIE,
MeTarnpeIMEeTHbIC, TPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yonii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir u actpoHomued. Mcmonmb3oBaHME MW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMNpenesisieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, MOJIYYEHHUsSI HOBBIX MATEPHAIOB C 3aJaHHBIMU CBOWCTBAMHU U JIPYTHUX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAYyYHOM KapTUHBI MHUpa oOydaromuxcs, B (GOpPMHUPOBAHME YMEHUW NPUMEHATH
HAy4YHbIA METOJI MO3HAHUS TPY BHITIOJIHEHUU UMHU YUYE€OHBIX UCCIEA0BaHUM.

B ocHoBy Kypca ¢u3MKu i YpOBHSI cpefaHero oOmiero oOpa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
oObeUHEH BOKPYr (Qu3nueckux Teopui. Benymmm B Kypce sIBISETCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECCKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOPHUH, ISl ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO WCIHOJB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO TMPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasfiena Kypca, TaK U WHTETPHUPYS 3HAHUS W3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuHeTa (U3MKU WM B YCJIOBUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpalMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHEHHM.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILICKTHI
7a00paTopHOTO O0OPYIOBAHUS JOKHBI OBITH TIOCTPOSCHBI Ha KOMILJICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

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

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYyYaIOIIUXCA K HAYYHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMupoBaHME HAyYHOTO MHPOBO33PCHHS KaK pE3yibTara HW3YYCHUS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PU3WKY, DJICKTPOJWHAMHKY, KBAaHTOBYIO (U3HKY W
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOCHHE CIIOCOOOB peELIEHUS pPAa3IMYHbIX 3a7a4 C $BHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSIHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyecKkue 3aKOHbI U TEOPUHU. ['paHUIBl TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

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

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaibHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUs U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUsS HWMITYJIhCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEPTUs YIpyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

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

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI Tra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJUHAMHKH K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TerwtoBod mammHbl. [{ukn KapHo m ero koaddummeHT moiae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



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

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPrud Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT MO aauabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnuvie cocmoanus eeuwyecmea. Pazoevie nepexoonvl

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

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOMHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU MOJYUYECHHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAn0B. IIpOBOJHUKH, TUANIEKTPUKKA M TOJYHPOBOJHUKH. 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

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

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTe/ibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHS LHJIWMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHUKA TOKA W €ro BHYTPEHHETrO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

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

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHWEe CHUCTEMBbl ypaBHEHUH, JuHEHHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUIAKOCTEH WU



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3aumMoaencTBHE  INOCTOSHHBIX ~ MarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe T1I07€ TPOBOJHHMKA € TOKOM. KapTuHa JMHUNM WHIYKUUAH
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HalpaBlieHHE. J[BUKEHNE 3apsSKEHHON YaCTHUIIBI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »iekTpuyeckoe TmoJie. ODNEKTPOABIKYIIAs Cuia HHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTHUUYECKOE NPHUMEHEHHE: TOCTOSHHbBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTHU WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenrHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEeOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

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

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIULIMHE, paaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakxeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
IpeIOMJICHUE, TOSpU3as, Tudpakius, UHTephepeHITHS.

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 cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome u pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wuatepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJTOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TomydyeHune cnekTpa ¢ TOMOIIBIO MTPU3MBL.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpALCHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTUs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW SHEPTUU aToMa BOJAOPO/IA.

BousHoBbIie cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIME CIOXKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsl.

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 peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpobnemMbl W TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpeKOB 4acTUll (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeuHasi akTUBHOCTh. Mcrtounuwk sHeprun ConHua U 3BE3J.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCXO0XKACHUU U 3BOItonMKM 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. Pacmmupenne Beenennoit. 3akon Xa066ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPENICNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMATILHOM M 3TUYECKOU cepax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJjieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaIbHBINA
aHaJu3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHAYKIMOHHAS I€4Yb, pajaap, paguoNpuEMHUK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yudeOHOTO TpenMera «Du3nMKa» HA YPOBHE CPEIHETO OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIUXCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JCSTEILHOCTU B IMPOIIECCE PealM3alliid OCHOBHBIX HAIPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHHUE B3aUMOJICHCTBOBATH C COIMATLHBIMU MHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTHKCHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

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 CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHUCTBUN B OKPYKAIOLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

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

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE 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 TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHGPOpMaAIUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHUKAIlMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILECTBIISATh OOIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JEATEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHI C y4€TOoM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTbh poid C y4ETOM MHEHMI YYaCTHUKOB, OOCYXJaTh pe3ybTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBL,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3JIUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B 00JIaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HAaBBIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS TO WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIHOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKJIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh YMOITMOHAIBLHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

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

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpA, B PAa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJCIBHBIN I'a3, MOJEIU CTPOCHMS I'a30B, KUIAKOCTEH U TBEPIBIX TEJ, TOUCYHBINA
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJIMHEUHOE
JBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, WHEPIUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApEeHHE, KOHJEHCAIMS, TJIaBJIeHUE, KPUCTAUIM3alUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3Yys (PU3NUecKue BEITMYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEeMbIX BEIWYUH, HUX OOO3HAYCHHS U CIWHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTHUYECKOTO JBHKEHUS MOJIEKYJ, CPEIHEKBaApaTUIHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUN CMBICT HCHOJb3yeMbIX BEJIMYMH, UX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIL3Y (PU3HUYECKUE
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasidyarh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKU3HU;

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 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMNBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (hU3MUecKHe 3aKOHBI U MIPUHITUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7aun
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3a7au: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUNBYIO
[ENOYKY PAaCCYXJACHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS Y4eOHOW U HayYHO-TIONMYJIIPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOMN MTPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU HU
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU pPEUICHUU (PU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHMMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cpel) WU
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjsi, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTh
KATYyIIKW, YHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepuoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCcTosHue U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3YS
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS W CAWHMIIBI, YKa3biBaTh (OPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapaJIEILHOIO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOrO 3apsala, 3aKOH COXPAHEHUS MAcCOBOrO 4uCia, rmocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

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

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath MpobiieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITH MPSIMbIE U KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEITUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1TA0OPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBEIOMPATH (PU3UYECKYI0 MOJENb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIBI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCykJCHUH C ONOpOH Ha M3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U
(duznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4€OHOW W HAyYHO-TIOMYJISIpPHOM MH(pOpMalUy, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIY4aeMyI0 HH(OPMALIKIO;

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

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

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pOBbs U COOJIIOIEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMUsIX, aJ€KBATHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 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 METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH 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/7f41c97c

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 nggﬁ;ﬁ;{;gﬁ}; £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OGoGuaoee novropere ‘ pmetsoosuntelsr
Hroro no pasneny 4
PesepBHOe Bpemst 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 IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Ne ara nudpoBLIe

Tema ypoka Koutpoububie IlpakTunuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®du3nka — HayKa 0 IpUpo/e.

1 Hayunsie MeT(?)IK bl HO?I;)H:HIfﬂ 1 bubmmorexa [JOK

e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u MecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
neuxeHusd. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

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

5 PaBHOyCKOpeHHOE MpsIMOTIMHEIHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



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

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Tpunuun

bu6mmoreka [IOK

9 CYNepIo3uIuu cuil. BTopoii 3akoH
yrep H P . https://m.edsoo.ru/ff0c3be8
HproTona st MmarepuanbHOM TOUKH
Tpetuii 3akon HeroToHa 1st bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

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

12 Cwuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddunment tpenus.

13 Cuia Cin OTI/IBJIGI({bI/Iqs)I pu BI/IS(GHI/II/I bubmorexa HOK

P puAa https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[TocTynarensHO€E U BpallareabHOE

14 JBUKEHHE a0COIIOTHO TBEPOTO Tea. bubnmnorexa [JOK
MowmenT cuibl. [1nedo cuibl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOTO Tena
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBUKEHUE
PaGoTta 1 MOLITHOCTH CHJIBI.

16 Kunernueckas sHeprus MarepuaabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [TorenuunanbHast SHEPTUs. bubnnorexka [JOK



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

[ToTennuanpHas sHeprUs ynpyro
ne(hOpMUPOBAHHOM MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTeHIMaIbHBIC ¥ HENOTCHIIMAIBHBIC
cuitbl. CBs3b paboTHI
HENOTEHIIMAJIBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKOW SHEPTUH CUCTEMBI TEI.
3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHHUKE

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

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemlecTBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
Bnytpennsis sneprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3MeHeHus. KonudaecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeain https://m.edsoo.ru/ff0c5c36
VnenbHas TEINIOEMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



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
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIO3HEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammnueckue u
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOWCTB KpucTalioB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTM3AITHSL.
43 VnenbHas TenioTa MiaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edso0.ru/ff0c6820
45 DnekTpu3anus Teu. DIeKTPUIeCKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6bcc



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

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3apsaoB. 3aKOH
47 Kynona. ToueuyHbIil DIeKTpUYECKUI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanps:k€HHOCTB 3JIEKTPUUECKOTO
48 nosis. [Ipunnun cynepriozuuuu bubnuorexa [JOK
AJIEKTPUYECKUX ToseH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTHU
Pabota cui snekTpocTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmmorexa [TOK
) HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
TTpoBOMHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘{eI([JKOM nonIe bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Kongencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsHKEHHOTO bubmorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGoparopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa '
[IpuHIMIT 1EWCTBUSA U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 3alluTa.



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

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

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

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

PesepsHslil ypok. KonTponbHast
pabota o Teme "DnekTpoanHamuka" /
Bcepoccuiickas npoBepouHast paboTa
O6o0maromuii ypok
«QnexTpoanHamukay / Becepoccuiickas
npoBepoyHas paboTta

0.5

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAS MPOBOANMOCTD TBEPABIX
MeTaII0B. 3aBUCUMOCThH
COHpOTI/IBJ'IeHI/ISI METAJIIIOB OT
temiiepaTypbl. CBepXIIPOBOIUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUM TOK B BaKyyMe.

62 CBoiicTBa 3JEKTPOHHBIX ITYYKOB 1
[TomynpoBOAHUKH, UX COOCTBEHHAS U

63 IpuMecHas poBoauMocTs. CBoiicTBa 1 bubnuoreka [IOK
p—~n-nepexona. I1osynpoBoIHUKOBEIE https://m.edsoo.ru/ffOc84ae
npudopHI
DJIEKTPUYECKUI TOK B paCTBOPAX U
paciiaBax 3JIEKTPOJIUTOB. bubnnoreka [JOK

64 1
DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DIEeKTpUYECKUH TOK B Ta3ax.
CaMOCTOSITENbHBIN U bubmuorexa [JOK

65 . 1
HECAMOCTOATENbHBIN pa3psax. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexkTpudeckrue Npudopsl U

66 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e30macHOCTH
Konrtponbnas padora no reme

67 «Qnekrpocraruka. [TocTosHHBIHI 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

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

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c84ae
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TIOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

HWHIAYKIUH. 3aKkoH QJICKTpoMar HUTHOM



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

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIWH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, SJIEKTPOJBUTATENb,
YCKOPUTEIIN 3JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

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

11

KonTponbHas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

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

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebarenbubliit KoHTYp. CBOOOAHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



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
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

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

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

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

17

Ilepemennsblit Tok. CHUHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOI0 TOKa. AMIUIUTYIHOE U
JICWCTBYIOIIEE 3HAUEHUE CUJIBI TOKA U
HaIpsKEeHUs

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

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE JJIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
AIEKTPOIHEPIUU B MOBCETHEBHOMN
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIeKTPOMAarHuTHBIE BOJIHBI, UX
23 cBoiicTBa u ckopoctk. [llkana bubamorexa LOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxkeHune cBeTa. 3aKOHbI OTPAKEHUS
27 cera. [locTpoenne n3zodpaxxeHuii B brbmmorexa [TOK
' p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
IIpenomnenue ceera. [Tonnoe
28 BHYTpEHHee oTpakeHue. [IpenenpHblii bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[I0Ka3aTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne nN300pakeHM B 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
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB

39 oenoro ceera. L{er. JlabopaTopnast
pabora «Habmoienue nucrepcun
CBETa»

33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22

34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e

35 OnTrueckue MpuOOpbI U yCTPOMCTBA U
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS
I'panHuIIbl TPUMEHUMOCTH

36 KJ1Iaccuueckor Mexanuku. [TocTymarel bubnnorexa [JOK
CIIELIMaJIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.

37 3ameIeHre BpEMEHH U COKpaIlleHue bubmorexa LOK
UTHE https://m.edsoo.ru/ffOcfad2
OHeprusi ¥ UMIYJIbC PETATUBUCTCKON

38 gacTuilbl. CBSI3b MAacCChI C YJHEPTHEH U bubmorexa [TOK
HMTTYTTHCOM. DHEpIHA MOKOS https://m.edsoo.ru/ffOcfc68
Kontponbras padota «Onrtuka.

39 OCHOBBI CIETIHATTHFHON TEOPUHU bubmorexa HOK

OTHOCUTCIBHOCTH)

https://m.edsoo.ru/ffOcf6f0



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
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
noInoreKa
41 .0 A T.
pororppexra. Ombire: https://m.edsoo.ru/ffOcffc4
Cronerosa
3akousl potorddekra. YpaBHeHne
42 BﬁHmTe(ﬁbHa Ji)l(b(boma(bg)ema bubmorexa LOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JleOeneBa. Xumudeckoe IeiicTBre buGnuorexa [IOK
AeBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoToseMeHT, (OTOIATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAaHTOBOU OIITUKU) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEI
46 Pezepdopaa mo paccesHuio o-4actu brbmmorexa [TOK
pLOpPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nmorexa LIOK
47 I1 b
OCTYIATRL HOpa https://m.edsoo.ru/ffOd0afa
W3nyuenune u nornoienre GpoTOHOB
48 big I/Iyl';{e exXoe aTOMEIlH co H(()i;o OBHSI bubnnorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTHUH Ha Apyroi. Buasl criekTpoB
BomnHoBrIe cBoMicTBa YacTul. BomHEBI
. . bubnuotexa [JOK
49 ne bpoitnsa. KopnyckynsapHo-BoHOBOM

AyaJiu3M. CroHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaAKTUBHOI'O U3JTYyUYCHUA

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Bnusaue
PaIMO0AKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbha-pacna.
DJEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprus CBA3M HYKJIIOHOB B sJIpe€.
Snepuble peakuuu. SaepHbliid
peaktop. [Ipobrnemsbl, mepCceKTUBHI,
JKOJIOTUYECKHUE ACTIEKTHI AECPHON
JSHEPreTUKU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
PErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrastii cton «@yHnameHTalIbHbIE
B3anMOJIeUCTBHA. EMMHCTBO
(bu3nuecKoil KApTUHBI MUPA»

Dransl pa3BUTHS ACTPOHOMUHU.
[IpukinanHoe 1 MUPOBO33PEHUYECKOE
3HauYeHUE acCTpOHOMUU. Bun
3BE3mHOTO HEOa. Co3Be3nus, SpKUe
3BE3bI, IIJIAHETHI, UX BUIAUMOE
nBrokenne. CoHeyHas cucreMa

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnrte. ConHeyHas aKTUBHOCTb.
Uctounuk sneprun ConHIa u 3BE3]1

S7

3BE3bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI [JIABHOM
II0CJIEI0BATEIbHOCTU. BHYyTpeHHee
cTpoenue 3BE31. CoBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKIACHUN U
sBommonuu CoHIa U 3B€371

58

Muneunsiii [Iyte — Hama ["anakruka.
[Tonoxenue u nmxenue CoyHua B
lNamakTuke. I'anmaktuku. YEpHble IbIpbI
B Jpax TaJaKTUK

59

Bcenennas. Paz6eranue rajakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

64

O6o06maromuit ypok. Poib




(busnueckoit Teopun B GOpMUPOBAHUH
MpeACTaBICHUH 0 Ppu3nyecKon
KapTUHE MHpa

Ob6o06maromuit ypox. Mecto
65 ¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie.

DneKTpoOMarHuTHast MHAYKIIHUS

PesepBHblit ypok. Ontuka. OCHOBBI
67 CHeIUaIbHON TEOpUHr
OTHOCHUTEIILHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DNeMEeHTbl aCTPOHOMHUH U
acTpo(U3UKH

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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IIpoBepsiemble TPeOOBaHUS K pe3y/1bTaTaM OCBOCHHMS OCHOBHOM

oOpa3oBaTteibHOM Mporpammal 10 (kiacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

ITpoBepsiemble IpeIMETHBIE PE3YIbTAaThl OCBOEHUSI OCHOBHOMN
00pa3oBaTeNbHOI MPOrpaMMbl CpeTHET0 00111ero 00pa3zoBaHus

10.1

JIeMOHCTpHPOBATH HAa MPUMEPAX POJIb U MECTO (PU3UKHU B (HOPMUPOBAHHU
COBPEMEHHOW Hay4YHOUI KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUM, B IPAKTHUYECKON JEATEIbHOCTH JIIOIECH

10.2

VY4YuThIBaTh TPAHHUIBI TPUMEHEHUS HW3YUYEHHBIX (PHU3HMUECKUX MOJETICH:
MarepuaibHas TOYKa, WHEpIHalbHAas CHCTEMa OTcyera, aOCOIIOTHO
TBEPJIOE TEJO, MICATBHBIA Ta3; MOAEITH CTPOCHHS Ta30B, KHUIKOCTEH H
TBEPABIX TEJI, TOYCYHBIH JJIEKTPUYECKUI 3apsia - TpH PEIICHUU
¢bu3nveckux 3a1aq

10.3

Pacno3naBate ¢usnueckue sBieHHS (TPOLECCH) W OOBSACHATh MX Ha
OCHOBE 3aKOHOB MEXAaHHWKH, MOJICKYJSIPHO-KUHETHYECKOH  TEeOopuu
CTPOCHHUSI  BEIIECTBA M JJIGKTPOJMHAMUKU:  pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIDKEHHE, CBOOOTHOE MaJCHUE TET,
JBUKCHHUE TI0 OKPY>KHOCTH, WHEPIUs, B3auMoJeicTBUE Teir;, auddy3us,
OpOYHOBCKOE TBM)KCHUE, CTPOCHHE YKUIKOCTEH M TBEP/IBIX TEJ, U3MCHCHHE
o0beMa TeNl TpH HarpeBaHWu (OXJIAXKICHHWH), TEIUIOBOE DPaBHOBECHE,
WCMapeHue, KOHJCHCAlMsl, TUIaBIIeHUE, KpHUCTAJUIM3alusl, KUIICHUE,
BJIQXKHOCTh BO3J/IyXa, TIOBBIIIICHHUE JABJICHUS Ta3a MPU €r0 HarPCBaHHWH B
3aKpBITOM COCyZe, CBSI3b MEXKIy TMapaMeTpaMH COCTOSHUS Ta3a B
M30TIPOIIeccax; EKTPU3ALUS TEJl, B3aUMO/ICHCTBHE 3apsiIOB

10.4

OnuceIBaTh MEXaHUYECKOE IBUKEHHE, UCTIONB3Ys (PU3NYECKHE BETHUUHBI:
KOOpJAMHATA, IIyTh, IEPEMEIICHUE, CKOPOCThb, YCKOPEHHE, Macca Telna,
Cuia, UMIIYJIbC TEJla, KUHETUYECKas JHEPIWs, NOTEHLUAJIbHAs JHEPIUs,
MexaHuuyeckas paboTa, MeXaHWYecKass MOIIHOCTb; IPU ONHCAHHUU
MPAaBUIBHO TPAKTOBATh (PM3NYECKUNA CMBICT HMCHOJIb3YEMBIX BEJIHUYUH, UX
0003HaYEeHUsI U €IMHUIBI, HAXOAUTH (HOPMYIIbI, CBS3BIBAIOIINE TaHHYIO
(bU3MYECKyI0 BETUUMHY C IPYTUMHU BEIMYMHAMU

10.5

OnucelBaTh M3Y4EHHBIE TEIUIOBHIE CBOMCTBA TEN W TEIUIOBHIE SBIICHUS,
UCHoJb3ys (hU3MUEcKHe BEIMYUHBL: JaBJICHHUE ra3za, TeMIeparypa, CpeaHss
KUHETUYECKas JHEpIus Xa0TUYECKOT O JBUKEHUS MOJIEKYII,
CPEIHEKBAJIpaTU4HAsI ~ CKOPOCTb  MOJIEKYJ, KOJWYECTBO  TEIUIOTHI,
BHYTPEHHSA »Heprus, pabora rasza, kod3(p(UIUEHT MOJE3HOTO IEHCTBHA
TEIJIOBOT'O JBUTATENS; IPU OMUCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKUI
CMBICII UCIIOJIb3YEMbIX BEJIMUYMH, X 0003HAUEHUS U €AMHUIIbI, HAXOAUTh
(GbopMyIibl, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIUYHMHY C APYTUMHU
BEJIMYUHAM

10.6

OnuceiBaTh  M3y4EHHBIE DJIEKTPUYECKHE CBOMICTBAa  BeLIeCTBA U
ANIEKTPUYECKHE SBICHUS (TIPOIIECCHI), UCTIONB3Yys (PU3HUECKUE BETUUNHBI:
INEKTPUYECKUN 3apsll, DJIEKTPUYECKOE TOJe, HaNpsHKEHHOCTh TOJS,
MOTEHIMAJN, pa3HOCTh TOTEHIMAJOB;, IPH OIHCAHWUH IPABHILHO




TPaKTOBAaTh (PU3UUYECKHUI CMBICI UCIIOJIb3YEMBIX BEIHUMH, UX 0003HAYCHHUS
U eIMHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOLINE JAHHYIO (DU3UYECKYIO
BEJIMYUHY C IPYTUMHU BEJIMYMHAMHU

10.7

aHAJIM3UPOBaTh  (U3MUECKHWE TPOLECChl U SABIICHUS,  HCIOJB3YS
¢u3nveckre 3aKOHBI U MPUHLUIBL 3aKOH BceMHpHOro Tsarotenusd, I, 11 u
IIT 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs] MEXAaHUYECKOW SHEPIHH, 3aKOH
COXpaHEHUS HMIYJbCa, TMPUHLUI CYNEPHO3ULMH CWJI, MPUHIIMII
paBHOIIpaBUs  HMHEPUUAIBHBIX  CHCTEM  OTCYETa;  MOJEKYJISPHO-
KMHETUYECKYI0 TEOpPUIO CTPOCHHUS BEIIECTBA, Ta30BbIe 3aKOHBI, CBS3b
CpeHe KHHETHUYECKOM OHHEPruM TEIUIOBOIO JBUMKEHHUS MOJIEKYT C
aOCOIFOTHOW TEMIEpaTypoil, MEpBBIM 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHUs IEKTPUUECKOTro 3apAna, 3akoH KyloHa; npu 3TOM pa3ianyarhb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPOKEHUE U
yCIOBUS (TPAHULIBI, 00JIACTH) IPUMEHHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHLUIBI JEHCTBHA MAallWH, HOpUOOPOB U
TEXHUYECKUX  YCTPOMCTB; pas3inyaThb yCJIOBUS UX  ©O€30M1acHOro
UCIOJIb30BAaHUS B IOBCEIHEBHON )XKU3HU

10.9

BBITIONTHATE AKCIEPUMEHTHI 10 HUCCIICOBAHUIO (PU3WYCCKUX SIBIICHUU H
MIPOIIECCOB C HMCIOJB30BaHUEM TPSIMBIX W KOCBEHHBIX HM3MEpPEHUH; TpH
3ToM (dopmynupoBarh MpoOieMy (3ahady) U TUIOTE3y Yy4eOHOro
HKCIIEPUMEHTa, COOMPATh YCTAaHOBKY W3 TPEIJIOKEHHOTO 00O0pYIOBaHHMSA,
MIPOBOAUTH OMBIT U OPMYTUPOBATH BHIBOIBI

10.10

OcyiecTBIATh NpsIMble M KOCBEHHbIE M3MEPEHUS! (PU3NYECKUX BEIUYNH;
IIPU 3TOM BBIOMpPATh ONTUMAJbHBIA CIOCOO M3MEpPEHHs] M HCIOJIb30BATh
W3BECTHBIE METO/IbI OLIEHKH NOTPEIIHOCTEN U3MEPEHHN

10.11

HccnenoBath 3aBUCUMOCTH  MeXAY (U3MUECKMMM BEJIMYMHAMHU C
UCIOJIb30BAHUEM TNPAMBIX H3MEPEHUH; MpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHUPOBATh  pPE3yJabTaTbl IMOJYYEHHOW  3aBUCHMOCTH
¢u3nYecKux BENWYMH B BUJAE TaOMUIl U IpadUKOB, J€iaTh BBIBOJBI 110
pe3yabTaTaM MCCIIEeJOBAHUS

10.12

CobnronaTh mpaBmiia 6€30MaCHOTO TPy/ia TIPH MPOBEJACHUN MCCIIEIOBAHU I
B paMmKax Y4eOHOro 3KCIEepUMEHTa, Y4eOHO-MCCIEI0BATEIbCKOW H
MPOEKTHOM JEATEIIEHOCTH C MCIIOJIb30BAaHHEM M3MEPUTEILHBIX YCTPOWCTB
1 1ab0paTopHOro 000pyIOBAHUS

10.13

Pemate pacueTHble 3ajjaud C SIBHO 3aJaHHOM (puU3MuUECcCKOW MOJIEINbIO,
UCHOJIB3YS (PU3HUECKHE 3aKOHBI M MPUHIUITBI, HA OCHOBE aHAJIN3a YCIOBUS
3aJjauu BEIOUPATh (PU3NYECKYIO0 MOJIENb, BBIIENATh (PU3HUECKUE BETUUUHBI
u (GopMyIbl, HEOOXOAUMBIE ISl €€ pElIeHUs, MPOBOAUTH pacueThl U
OLIEHUBATh PEATLHOCTH MOJYYSCHHOTO 3HAUCHHS (PU3MUECKON BEIINUMHBI

10.14

Pemarp KaueCTBEHHBIC 3a/1a4u: BBICTPanBaTh JIOTUYECKHU
HEMPOTUBOPEUNBYIO IIETIOYKY PACCYKIEHUN C OMOpOl Ha H3ydeHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBICHUS

10.15

Hcnonp3oBaTh  MpH  pelIeHMH  y4eOHBIX  3a7ady  COBPEMEHHBIC




MH(OPMALIMOHHBIE  TEXHOJIOTMHM JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
UHTEPOpPETAllMd ¥ TPEACTaBICHUS Y4eOHOH M HAy4YHO-TIOMYJSPHOM
uH(pOpMaLIUY, TONTYYEHHOH W3 PAa3IMYHBIX MCTOYHUKOB;, KPUTHUECKU
aHAJM3UPOBAThH MOydaeMyro HH(PpOPMAITUIO

10.16

[IpuBoauTH, mTpUMEpHl BKJIANAa POCCHUCKUX U 3apyOCKHBIX YUCHBIX-
(U3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonb30BaTh T€OpETUYECKUE 3HAHUS TI0 (PU3UKE B TOBCETHEBHOMN KU3HU
st obecrieueHrss O€30MAaCHOCTH TPU  OOpallleHHH ¢ NpudopamMu |
TEXHHUYECKUMHU YCTPOUCTBAMH, IS COXPAHEHUS 37J0POBBS U COOJIOACHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAOIIEH cpejie

10.18

Pabortare B Tpymnme ¢ BBIMOJIHEHHUEM pPAa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYIIIIBI, PALIHOHAIBHO paclpenesaTh 00S3aHHOCTH U
IUIaHUPOBATh ACATCIBHOCTE B HCCTAHAAPTHBIX CUTyallUAX, aJCKBAaTHO
OLICHMBATh BKJIAJ KaXJIOTO M3 YYaCTHUKOB TPYIIbl B peEIICHHE
paccMaTpuBaeMoi TpoOIeMbI

IIpoBepsiemble j1eMeHTHI coaep:kanus (10 kiaacc)

Kon
paznena

IIPOBEPSAEMOT
0 JIEMEHTA

Kon [IpoBepsiemble 27IEMEHTBI COAEPIKAHUS

OU3NKA 1 METOJAbIl HAYUYHOI'O [TIO3HAHU A

11 ®uszuka - Hayka o npupone. HaydHble MeTOapl NO3HAHUA
OKpYXKaroIllero Mupa. Poib dkcriepuMeHTa U TEOPUH B IPOLIECCE
MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B PU3UKE

1.2 MonenupoBanue ¢puznyecKux SBICHUM U mporieccoB. HayuHbie
runore3bl.  @DusnMyeckue 3aKOHbl U TEOopuu. ['paHUIIBI
MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpMHIMI COOTBETCTBUS.
Ponb 1 MecTo U3k B popMUpOBAaHMH COBPEMEHHOW Hay4yHOH
KapTUHBI MUPA, B IPAKTHUECKOMN EATEIbHOCTH JII0IeH

MEXAHHUKA

2.1

KMHEMATHKA

211 Mexannueckoe aBHkeHHE. OTHOCUTEIBHOCTH MEXAHUYECKOTO
newxeHus. Cucrema orcuera. Tpaekropust

2.1.2 [Tepemenienue, CKOpPOCTh (CpedHsis CKOPOCTh, MTHOBEHHAas
CKOPOCTb) U YCKOPEHHE MaTepHAIIbHOW TOYKH, UX MPOEKLIUU Ha
OoCH cUCTeMBI KoopAauHat. ClI0KeHUE NMePEMEIICHUN U CI0KEHUE
CKOpOCTEr




2.1.3

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBH)KCHUE.
['padmku 3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH
U TIepeMEIIeHHs] MaTepHalIbHON TOUKU OT BPEMEHU

214

CBobogHOE MmajieHne. Y CKOpeHrue CBOOOTHOTO T ACHUS

2.15

Kpuonunerinoe JIBIDKCHHE. PaBHOMepHOE JIBIDKCHHE
MaTepuaJbHOM TOYKHM IO OKPYKHOCTH. YTJIOBasi CKOPOCTb,
nuHelHas ckopocTh. [lepuon u yactora. LleHTpocTpemMuTenbHOE
YCKOpEHHUE

2.16

TexHmueckne YCTpOﬁCTBa: CIIMAOMETpP, ABHIKCHUEC CHApAOO0B,
LCIIHBIC U PCMCHHBIC IICPCaAaAYN

2.1.7

[IpakTueckue pabotbl. M3mepeHue MIHOBEHHOM CKOPOCTH.
HccnenoBaHue COOTHOIIEHUS MEXAY MYTSAMH, IPONAECHHBIMU
TEJIOM 32 IIOCJIEIOBATEIbHbIE PABHBIC IIPOMEKYTKH BPEMEHU IIPH
PaBHOYCKOPEHHOM JIBMJKEHUU C HA4aJIbHOM CKOPOCTBIO, PAaBHOMI
Hymo. M3yueHne nABMKEHUS IIApUKa B BA3SKOM JKHJIKOCTH.
W3yueHue qBUKEHUS Tea, OpOLIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

221

ITpunuun orHocurenbHocTH I'anunes. Ilepssiii 3akon HeroTOHA.
NHepuumanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHuun cyneprno3uiuuu cuil

2.2.3

Bropoit 3akon HprooToHa 11 MarepuaibHOM TOYKM B
uHepuuanbHoii cucremMe otcuera (MCO). Tperuit 3akoH
HproToHa 111 MaTepUaIbHBIX TOUEK

224

3akoH BcemupHOro tarorenus. Cuma Tsokectu. Ilepsas
KOCMHUYecKasi CKopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tperusi. Cyxoe Tpenue. Cuiia TpeHUS CKOJBXKEHUS U CHJIa
Tperust mokos. Koaddurument tpenus. Cuna cCONpoTUBICHUS
IIpu ABMXXCHUU TEJIA B d)KUAKOCTHU HUJIU a3

2.2.7

[TocTtynaTenpHOE UM BpallaTelnbHOE JIBUXKEHHE a0COIIOTHO
TBEPAOrO Tela

2.2.8

MOMEHT cuiabl OTHOCUTEIBHO OCH BpamieHus. [lnedo cuisbl
VYcnosus paBHOBecus TBepaoro tena B MCO

2.2.9

Texuuueckue YCTPOMCTBA: MO AIITAITHHUKH, NBIDKECHUE
I/ICKyCCTBeHHBIX CHYTHI/IKOB

2.2.10

[Ipaktuyeckue paboTel. M3yueHwe nBUKeHHs Opycka IO
HAKJIOHHOW IUTOCKOCTH IO JACHCTBHEM HECKOJIBKHX CHIL.
HccnenoBaHue 3aBHCHMOCTU CHJI YIIPYTOCTH, BO3HMKAIOIIUX B




nedopMupyeMoi MpyXHUHE U Pe3HHOBOM 00pasIie, OT BETUIHHBI
ux aedopmanuu. VccienoBanue yCcIOBHA PaBHOBECHUS TBEPIOTO
Tesa, UMEIOUIEro OCh BpallleHus

2.3 3AKOHbI COXPAHEHUN A B MEXAHUKE

231 Hmnynbc MaTepuallbHOW TOUKH, CUCTEMbl MAaTEPUAIIBHBIX TOYEK.
HMnynbe cHIIbl U H3MEHEHHUE UMITYJIbCa Tella

2.3.2 3akoH coxpaHenus umiyibsca B MCO. PeakTuBHOE IBUKEHHE

2.3.3 Pabota cuibl

2.34 MOIIHOCTE CHIBI

2.35 Kunernueckass sHeprusi MmarepuaibHOM Touku. Teopema o
KMHETUYECKON SJHEPIrUn

2.3.6 [TorenunanbHass 3Heprus. lloTeHIManbHAs SHEPrUsl YNIpyro
nepopMupoBaHHONW NpyXuHBL. lloTeHuManbHas >Heprus Tena
BOJIM3U OBEPXHOCTH 3eMJIU

2.3.7 [ToreHunanbHble M HENOTEHLMaJbHbIE CHJIbL. CBSI3b pabOTHI
HEMOTEHIUAIBHBIX CUJ ¢ U3MEHEHHUEM MEXaHHYeCKOH sHepruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHUs MEXaHUUECKON SHEPTUU

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9 TexHuuecKknue yCTpOMCTBA: JBUKEHUE PAKET, BOJOMET, KOIIEp,
MIPYKWHHBIN TUCTOJIET

2.3.10 [TpakTnueckue padboTel. M3ydeHue cBsI3U CKOpOCTEH Ten mpu
Heynpyrom yzaape. McciaenoBaHue cBsi3M pabOThl CHIIBL €
M3MEHEHHEM MEXaHWYECKOM dHepruu Tena

3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11 OCHOBHBIC TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUIECKOH TEOpHH.
bpoyHnoBckoe aBwkenue. uddysus. Xapaktep IBHKEHUS U
B3aWMOJICHCTBHS YaCTHI] BENECTBA

3.1.2 Mopenu CTpoeHUs Ta30B, JKUJIKOCTEH W TBEPIABIX Tel U
00BsICHEHHE CBOIMCTB BEIIECTBA HA OCHOBE ITHX MOJIeNeit

3.1.3 Macca monekyn. KomndectBo Beniectsa. [TocTosiHHast ABoraapo

3.1.4 TennoBoe paBHOBecue. Temmepatypa u ee usmepenue. [llkama
teMrieparyp Llenbcus

3.15 Monens naeanbHoro raa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-

KUHETHYICCKOMN TCOpHHU UCATIBHOI'O I'a3a




3.1.6

AOcoioTHas TeMmreparypa Kak Mepa CpelHed KHHETHYeCKOU
SHEPruu TEIUIOBOTO JIBM>KEHUA yacTul rasza. [llkama remmneparyp
KenbBuna

3.1.7

VYpaBuenue Knanelipona - MenneneeBa. 3akon JlanbToHa

3.18

['a3oBbie 3akoHBL. M3ompomecchl B HIEAILHOM Ta3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM BEIECTBA: H30TepMa, H30X0pa,
n3zobapa

3.1.9

TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoMeETp

3.1.10

[TpakTueckue padotsl. 3mMepenue mMacchl BO3yxXa B KJIaCCHOM
KomHare. lccienoBaHue 3aBUCUMOCTH MEXIy IapamMeTpamu
COCTOSIHUS Pa3pEKEHHOIO Ta3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonnHamuyeckas cucrema. BuyTtpeHHss JHEprus
TEPMOJIMHAMUYECKON CHCTEMBI U CIIOCOObI €€ U3MEHEHHUS

3.2.2

KomnyecTBO  TEILUIOTHI H pa60Ta. BHYTpeHHHH OHCPI'usa
OJHOATOMHOI'O HACAJIBHOI'O ra3da

3.2.3

BI/II[I)I TCILIoNCpCaAavm: TCIJIOIPOBOJHOCTD, KOHBCKIIHMA,
H3ITYUCHHUC. TenmoemMkoCcTh Tella. YAelbHas TEMIOEMKOCTh
BelrecTBa. PacueT KoIudecTBa TEIJIOTHI Ipu TCIioncpeaaydc

3.24

IlepBbIil 3ak0OH TepMOAuHAMUKHU. [I[puMeHEeHHe NepBOro 3akoHa
TEPMOJAUHAMUKH K U30IIpoLIECCaM. I'paduueckas
MHTEpIpeTanus padoThl ra3a

3.25

TennoBsle MamuHbl. [IpUHLIKNBI IEUCTBUS TEIUIOBBIX MAILIKH.
[IpeoOpazoBanus PHEPTUHU B TEIIOBBIX MamuHax. Koadduiuent
nosiesHoro aerictus (manee - KITM) TeruoBoii mammabl. [ukn
Kapno u ero KIIJI

3.2.6

Bropoii 3akoH TepmoauHamuku. HeoOpaTuMocTh HpoIeccoB B
npupojie. TemynoBble ABUraTeiad. ODKOJOTHYECKHE MpPOOIeMBbI
TEIJIO3HEPTETUKH

3.2.7

TexHu4eckne yCTpONCTBA: JBUraTelb BHYTPEHHETO CrOpaHUs,
OBITOBOM XOJIOAUIBHUK, KOHIAUIIUOHED

3.2.8

HpaKTI/IquKI/IC pa6OTBI. HBMepeHI/Ie yz[eanoﬁ TCIIJIIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSAHMA BEHIECTBA. ®A30BbIE ITEPEXO/IbI

331 [TapooOpa3oBanne u KoHAeHcanus. lcmapenue W KureHue.
VY nenbHas TeIIoTa mapooOpa3oBaHUs. 3aBHUCUMOCTh
TEMIEPATYPhI KUTICHUS OT JaBICHUS

3.3.2 AOcomoTHasT W OTHOCHTENIbHAas  BIAXHOCTh  BO3IyXa.




Haceliennsiii nap

3.3.3 TBepnoe Teno. Kpucrammmyeckue u  aMmopdHbBIE — Tena.
AHH30TpOIIUSL CBOMCTB KpUCTAUIOB. JKuakue KpUCTaLIbL.
CoBpemMeHHbIE MaTepUalIbl

3.34 [InaBnenue u KpucTaUIM3anus. YaelbHas TEIJIOoTa IJIABICHHUS.
CyO6numanus

3.3.5 VYpaBHeHuUe TEII0BOro OamaHca

3.3.6 TexHUYEeCKHe  yCTPOWCTBA: TUTPOMETP M IICHXPOMETP,
KaJOpHUMETD, TEXHOJIOTHH MOJTyYCHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHClIe HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7 [TpakTueckue paboThl. M3Mepenne BIaXXHOCTH BO3/1yXa

4 DJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATUKA

41.1 OnekTpu3aius  Tel.  OJeKkTpudeckuil 3apsan.  JlBa  Buaa
AIIEKTPUUYECKUX 3aPSI0B

4.1.2 [IpoBOIHMKY, AUBITIEKTPUKHU U MOTYTIPOBOAHUKH

413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

4.14 B3aumopeiictBue 3apsaoB. 3akon Kynona

4.1.5 Onexkrpuueckoe mosie. HampspkeHHOCTh 3JEKTPHUECKOro TOJI.
ITpuHnmn CYIEPIO3ULIUU. JIunun HaIpPsKEHHOCTU
AIIEKTPUUYECKOTO MO

4.1.6 Pabota cun snekrpocratuyeckoro nosis. [lorennuman. PazHocts
MOTEHIMAJIOB

4.1.7 IIpOBOHMKM W AUDJIEKTPUKH B IOCTOSIHHOM 3JIEKTPHYECKOM
noje. Jlusnekrpuueckasi IpOHUIIAeMOCTh

4.1.8 OnekTpoeMkocTb. KonaeHcarop. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIeHCAaTopa. DHEPTHUs 3apsHKEHHOTO KOHICHCATOpa

419 TexHuueckue  yCTpPOWMCTBAa:  3JEKTPOCKON,  BJIEKTPOMETP,
DIIEKTPOCTATUYECKAsT 3alIUTa, 3a3eMJICHHE DJIEKTPOIPHOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10 [IpakTuyeckue  pabOTHI N3mepenue ANEKTPOEMKOCTH
KOHJIeHCaTopa

4.2 [NOCTOSAHHBIN SJIEKTPUUYECKHNU TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

Ycaopus CYHICCTBOBAHUA MOCTOSAHHOI'O 3JJICKTPUYCCKOTO TOKaA.




Uctounukn Toka. Cria Toka. ITocTOSIHHEIN TOK

422 Hampsioxenue. 3akon Oma 1j1s ydacTka 1enu

4.2.3 OJNEeKTpUYECKOe CONPOTUBJICHUE. YJEIBHOE COIPOTHBIICHHE
BEIIIECTBA

4.2.4 [TocnenoBarenbHOe, NapaiebHOE, CMEIIAHHOE COCIUHEHHE
IIPOBOJTHUKOB

4.2.5 PaGora anekrpuueckoro Toka. 3akoH oy - Jlenua

4.2.6 MOUIHOCTB 3JEKTPUIECKOTO TOKA

4.2.7 anekTponBrKymas cuia (mamee - 3JIC) u  BHYyTpeHHee
COIIPOTHBIIEHUE MCTOYHMKA TOKa. 3akoH Oma Juisl IMOJIHOM
(3aMKHYTOM) 3nekTpuueckoi nenu. Koporkoe 3aMbIkaHue

4.2.8 DJNEeKTPOHHAs MPOBOJUMOCTh TBEPBIX METAJJIOB. 3aBUCHMOCTb
COIIPOTHUBIICHUS METaJIOB oT TeMIIepaTyphl.
CBepXInpoBOAUMOCTb

4.2.9 DnexkTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB

4.2.10 [TonynpoBonuuku. CoOCTBEHHass W NMPUMECHAsT MPOBOAMMOCTD
MOJIYTIPOBOJTHUKOB. CaoiicTBa p-n nepexosa.
[TomynpoBOTHUKOBBIE TPHOOPHI

4211 ONEKTPUUECKUH TOK B JJIEKTPOJIMTAX. OJIEKTPOJIUTHYECKAS
JIUCCOIUAITUSA. DIIEKTPOIH3

4.2.12 Onexktpuueckuii Tok B razax. (CaMocCTOATeNbHBIH U
HECAMOCTOSITETTbHBIN pasps. Paznuunsble THIIbI
CaMOCTOATENIBHOTO pa3pana. Monuus. [lnazma

4.2.13 TexHuuyeckue yCTpPOMCTBA: ammepMeTp, BOJIBTMETP, pEoCTarT,
UCTOYHUKHU TOKa, 3IIEKTpOHArpeBaTeIbHbIe npubopHl,
AIIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP COMPOTHBIICHHUS,
BaKyyMHBIH ~ JMOJ,  TEPMHCTOPbl U  (OTOPE3UCTOPHI,
MIOJTYIIPOBOTHUKOBBIH THO/T, TalTbBaHUKA

4.2.14 [IpakTueckue paboTbl. M3ydyeHue cMEmaHHOTO COETUHEHUs

PE3UCTOPOB.
N3mepenne OJIC uCTOYHMKA TOKa M €ro0 BHYTPEHHETO
conpoTtuiieHus. HabmoneHue saexTpoimnsa

IIpoBepsiemblie TpeOOBAHUSA K pe3yJbTaTaM OCBOEHUSI OCHOBHOM

o0pa3zoBartenbHOi nporpammsl (11 kiaacc)

Kon
IIPOBEPSAEMOTO
pe3yibrara

IIpoBepsiemble IPEAMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
00pa3zoBaTeNbHON MTPOTrpaMMBbl CPETHETO 00IIIer0 00pa30BaHUS
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JIeMOHCTpHUPOBATh HAa MPUMEPAX POJb U MECTO (PU3MKHU B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOUM KapTUHBI MUPA, B Pa3BUTHUU COBPEMEHHONU TEXHUKH
U TEXHOJIOTMM, B INPAKTUYECKOH NEATEIBHOCTH JIIOJEH, LIEIOCTHOCTh U
€IMHCTBO (PU3NIECKOI KapTHHBI MUPa

11.2

Y4YuThIBaTh TPAHHUIBI TPUMEHEHUS HW3YUYEHHBIX (PHU3HMUECKUX MOJETICH:
TOYEYHBI DIIEKTPUYECKUI 3apsAl, sAepHas MOZEIb aTOMa, HYKJIOHHAs
MO/IEJIb AaTOMHOTO Siipa MPH peIeHN: (prU3nyecKux 3aaay

11.3

Pacnio3naBate (¢usnyeckue sBIeHHA (IpoIecChl) W OOBSICHATH UX Ha
OCHOBE 3aKOHOB IEKTPOJMHAMUKU M KBAHTOBOM (PU3MKH: 3JIEKTpUUECKas
MIPOBOJIMMOCTH, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEHCTBUA
TOKa, B3aUMOJICHICTBME€ MArHUTOB, 3JIEKTPOMAarHuTHas  MHAYKIUS,
JeiCTBUE MarHUTHOTO TOJIS1 Ha MPOBOJIHUK C TOKOM M JBIIKYIIUICS 3apsi,
3JIEKTPOMAarHUTHbIE KoJieOaHus U BOJIHBI, IpsSMOJIMHEHHOEe
pacrpocTpaHeHHe CBETa, OTpakeHHe, IpeloMIIeHHe, HHTepdepeHus,
IUQpakLus U MoJIApU3alus CBETa, JUCIEPCUs CBETa, (POTORIEKTPUUECKHM
ap ekt (poroaddext), cBeToBOE AaBlieHNE, BOSHUKHOBEHUE JTMHEHYATOTO
CIeKTpa  aToMa  BOJOPOAA,  €CTECTBEHHass U MCKYCCTBEHHas
palMOaKTUBHOCTD

11.4

OnuceiBaTh U3y4EHHBIE CBOMCTBA BelIeCTBa (3JIEKTPUUECKHE, MATHUTHBIE,
ONTUYECKUE, AJIEKTPUUYECKYI0 TMPOBOJUMOCTb PA3JIUYHBIX cpel) U
ANIEKTPOMAarHWTHbIE  SIBJIEHUS  (IIPOLIECCHI), HCMONB3ys (pusmueckue
BEIMYMHBL:  DJEKTPUYECKMH  3aps], CHJIa TOKA, JJIEKTPUYECKOE
HalpsDKEHUE, AJIEKTPUYECKOE COINPOTUBIEHUE, PAa3HOCTh IOTEHIMAJIOB,
OJIC, paboTta ToKa, MHAYKIUS MarHUTHOTO IOJisA, cujia Amriepa, cuiia
JlopeHlla, WHAYKTUBHOCTb KaTyLIKH, OHEPIrUs JJIEKTPUUYECKOrO0 H
MarHuTHOTO TOJeW, MepuoJ] M Yacrora KosiebaHui B KoJeOaTelbHOM
KOHType, 3apsii M cujla TOKa B  IIPOLECCE TapMOHHYECKUX
AJIEKTPOMArHUTHBIX KoJIeOaHUH, (OKYCHOE pPacCTOSHUE U ONTHYECKas
CWJIa JIMH3BL; TIPU ONKCAHUU NPABUIBHO TPAKTOBaTh (PU3UUECKHUI CMBICI
UCTOJb3yEeMbIX BEJIWYMH, HX OOO3HAYEHUs W E€AMHHUIBI, YKa3blBaTh
(GbopMyIibl, CBA3BIBAIOIIME JaHHYIO (PU3NYECKYIO BEIUYHMHY C APYTUMHU
BEJIMYMHAMU

11.5

OnuceiBaTh M3YYEHHbIC KBAHTOBBIE SIBJIEHUS W MPOLIECCHI, HCIOJIb3Ys
(u3HUYecKre BeTHUMNHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JIJTHHA BOJHBI
M YacToTa CBETa, DHEPTHUs W UMIyJIbCc (OTOHA, TEPHOJ IMOJTypacrnaja,
SHEPTUsI CBS3W AaTOMHBIX SJEp; MPH ONMUCAHWW TPABWIBHO TPAKTOBATH
(Gu3MYECKUH CMBICT UCMIOJB3YEMbIX BEJIMYMH, WX OOO3HAYeHHUS U
eAVHUIIBI;, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE AAaHHYIO (DH3WUYECKYIO
BEJIMYMHY C JPYTMMH BEIMYMHAMH, BBIUUCISTH 3HAYCHHE (PUINUECKOM
BEITMYUHEI

11.6

AHanu3upoBath  (QU3MYECKHE TPOIECChl M SBJICHUSA, HCIOIB3Ys
¢busznueckrue  3aKOHBI WM MOPUHOUNBLE:  3akoH  OMa,  3aKOHBI
MOCJICA0OBATCIILHOTO U IMapalyICJIbHOI'O COCIUHCHUSA MPOBOJHUKOB, 3aKOH
Hxoyna - JleHua, 3akOH 3JEKTPOMArHUTHOM  WHIYKIHH, 3aKOH
MPSIMOJIMHEHHOTO PACIpPOCTPAHEHHUsI CBETA, 3aKOHBI OTPAXKCHHS CBETA,
3aKOHBI TIPEJIOMJICHUSI CBETA, YpaBHEHHE DWHIITEWHA st GoTtodddexra,




3aKOH COXpAHEHHsI DHEPTUU, 3aKOH COXPAHEHMsI MMITYJIbCa, 3aKOH
COXpaHEHHs JJIEKTPHUECKOTO 3apsijia, 3aKOH COXPAHEHHS MacCOBOTO
yuciia, MocTynaTel bopa, 3akOH pajMOakTUBHOIO pacmaja; Mpu 3TOM
pa3nuyath CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH

11.7

OnpenensTb HampaBieHHE BEKTOpa HMHAYKIMHM MArHUTHOTO  TOJS
MIPOBOJIHUKA C TOKOM, CUJIbI AMriepa u cuiibl Jlopeniia

11.8

CrtpoutTh U ONMUCHIBATH M300pakeHUE, CO3ABACMOEC IJIOCKHUM 3€pPKajoM,
TOHKOU JIMH30H

11.9

BremoaHATE OKCIICPUMCHTBI 110 HCCJIICIOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBIICHUH W
MPOLIECCOB C KCIOJIb30BAaHUEM IMPSIMBIX W KOCBEHHBIX W3MEPEHHH; INPH
3TOM (QopMynupoBaTh MpodieMy (3amady) W THIOTE3y Y4eOHOro
IKCIIEPUMEHTa, COOMpAaTh YCTaHOBKY M3 IPEUIOKEHHOTO 00O0PYIOBaHUS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OcyiecTBIATh OPsIMblE M KOCBEHHbIE M3MEPEHUS! (PU3NYECKUX BEIUYUUH;
IIPU 3TOM BBIOMpPATh ONTUMAJIBHBIA CHOCO0 M3MEPEHUs M MCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHHUN

11.11

UccnenoBath 3aBUCUMOCTH (U3MUECKUX BEJIMYUH C HCIOIH30BAHUEM
MPSIMBIX U3MEPEHHI; TIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCHPOBATH
pe3yabTaThl TOJYYCHHOM 3aBUCUMOCTH (U3MUYECKUX BEIUYHMH B BHJIE
Tabnuil u TpaduKOB, AeTaTh BHIBOABI IO Pe3yIbTaTaM UCCIIeT0BAHUS

11.12

CoOnronate npaBuiia 6€30MacHOrO TpyAa MpU MPOBEIEHUN HCCIEI0BAHUM
B paMKax y4eOHOTO OJKCIIEpPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKOH U
MIPOEKTHOM JAEATENbHOCTU C MCIIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOHCTB
1 1a00paTOpHOr0 000PYIOBaAHUS

11.13

Pemate pacueTHpie 3amaun ¢ SBHO 3aJaHHON (DU3UYECKON MOJEIbIO,
UCIONB3YS (PM3HUECKHEe 3aKOHBI M PUHITUIIBI, HA OCHOBE aHAlIM3a YCIOBUS
3a1a49u BBI6I/IpaTI) q)HSquCKyIO MOACb, BBIACIATH (1)I/ISI/I‘IGCKI/IC BCIINYNHBI
u (GopMynbl, HEOOXOAMMEBIE IJIsl €€ PEHICHUsS, MPOBOAUTH pacdeThl H
OIICHUBATH peaJ'II)HOCTI) nonyquHoro 3HAYCHUA (i)I/ISI/IquKOfI BCIINYNHBI

11.14

Pemate KaueCTBEHHBIE 3a/1a4u: BBICTpauBaTh JIOTUYECKHU
HENPOTUBOPEUYUBYIO LIENOYKY PACCYXKACHUM C ONOPOM Ha H3Y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SIBIICHUS

11.15

Hcnonp3oBaTh mpu  pemieHHMH  y4eOHBIX  3aJad  COBpPEMEHHbBIE
MH(POPMALIMOHHbIE  TEXHOJNOTHH JUIi TIOUCKA, CTPYKTYpHUpPOBaHMA,
UHTEpIpEeTallMl U TMpeACTaBieHHUs] Y4eOHOM M Hay4YHO-TIOMYJISPHOM
uHpOpMalUY, TOJYYCHHOM U3 pa3lIWYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJydaeMyr0 HH(pOpMaIUIo

11.16

OOBSCHITh TPUHIMUIBI JEUCTBUS MAIIUH, TPUOOPOB M TEXHHUYECKUX
YCTPOMCTB; pa3nuyarh YCIOBHS HUX O€30MacHOT0 WCIOJIh30BAaHUS B
OBCEIHEBHOMN KU3HU




11.17

[TpuBoauTE mpHMEpHl BKJIAZa POCCHHCKHX M 3apyOeKHBIX YUYCHBIX-
(GU3MKOB B Pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH

11.18

Hcrosnp30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B IIOBCEIHEBHOW KHU3HU
s o0ecriedyeHuss 0€30MAacHOCTH MpH  oOpameHHuH ¢ TpudopaMu H
TEXHUYECKHMH YCTPOWCTBAMH, JUIS COXPAHECHUS 3I0POBbS U COOIIOACHHS
HOPM 9KOJIOTHYECKOT0 MOBEJICHUS B OKPY’KaroLel cpere

11.19

PaboTtare B Tpymnme ¢ BBINOJIHEHUEM pPAa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYIIIIBI, PALIHOHAIBHO paclpenessaTh 00S3aHHOCTH U
IUIaHUPOBATh JACATCIBHOCTL B HCCTAHAAPTHBIX CUTYyaAllUAX, AACKBATHO
OLICHMBATh BKJIAJ KaXJIOTO M3 YYaCTHMKOB TpPYIIbl B peIlIeHUE
paccMaTpuBaeMoi TpoOIeMbI

IIpoBepsiemble 3j1eMeHTHI coaep:xanus (11 kiacc)

Kon
pasnena

IIpoBepsieMOr
0 JJIEMEHTa

KO,I[ HpOBCpHCMHC QJIEMCHTBI COACPIKAHHUA

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

43.1 IlocTtostHHple ~ MarHuTel.  B3aumonelcTBHE  IOCTOSHHBIX
MarHuTOB
4.3.2 MarnutHoe mnosne. BekTtop MarHuTHOW WHAYKIMU. [IpmHDmn

cynepno3uuuy. JInHum MarauTHON MHAYKUMH. KapTuHa nuHMiMA
MAarHUTHOM MHAYKIIMH MOJIS HOCTOSTHHBIX MarHUTOB

4.3.3 MarsuTtHOe noje npoBOAHMKA ¢ TOKOM. KapTuHa nuHUN 1o
JUIMHHOTO IPSMOr0 IPOBOAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJIHMKA,  Karymku ¢  TokoM. Omelr  Opcrena.
B3auMozeicTBrue IPOBOIHUKOB C TOKOM

4.3.4 Cwta Amriepa, €e MOJIyJIb M HalPaBJICHHUE

4.3.5 Cwna Jlopenma, ee MOAyJdb U HampaBieHue. JIBmkeHue
3apsHKEHHOW YacTHUIIBI B OJHOPOJHOM MarHUTHOM moine. Pabota
cuiel JlopeHia

4.3.6 SIBrieHME AIEKTPOMArHUTHON MHIYKIINN

4.3.7 [ToTok BekTOpa MarHUTHOW MHTYKITUH

4.3.8 OJ1C uHayKIuHU. 3aKOH 3JIEKTPOMArHUTHON MHAYKITMK Dapanes
4.3.9 Buxpesoe snexrpuyeckoe nosie. /C nHAYKIIMKA B IPOBOAHUKE,

ABMIKYIIEMCS MOCTYNATCIIBHO B OAHOPOJHOM MAriuTHOM IT0JIC




4.3.10 [TpaBumno Jlenma

4.3.11 NunykTtuBHOCTD. SIBNeHue camounaykuun. DJIC caMOMHAYKITMH

4.3.12 DHeprusi MarHuTHOTO TIOJIsI KATYIIIKA C TOKOM

4.3.13 DNeKTpOMarHUTHOE T10J1e

4.3.14 Texnuueckue YCTPOMCTBA: IIOCTOSIHHBIE MarHuThl,
3JIEKTPOMArHuUTHI, JIEKTPOBUTATEIIb, YCKOPUTEIH

SJICMCHTAPHBIX YaCTUL], MHAYKIIUOHHAA IICYb

4.3.15 [TpakTrueckue paboThl. M3yueHne MarHUTHOTO MOJISI KaTYLIKH C
TokoM. MccnenoBaHue JeHCTBHS IOCTOSHHOIO MarHuTa Ha
pamMKy c TokoM. MccinepoBaHue SIBICHHUS 3JIEKTPOMAarHUTHOM
UHIYKLIH

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHUA

511 KomnebarenpHas cHUCTEMA. CBoOoHbBIE KoJe0aHus.
["apmonnueckue konebanus. Ilepuon, wacrora, amruiutyna u
¢aza koyeOaHU

512 IIpyxvHHBIN MasTHUK. MaTeMaTU4eCKUN MasTHUK

5.1.3 VYpaBHeHHEe TrapMoOHHUYeCKuX KkoyieOanuid. KuHemarmueckoe u
JTUHAMHYECKOE OMUCaHUE KOIeOaTeTbHOTO IBUKEHHS

5.14 [TpeBpalieHre SHEPrUK NpU rapMOHUYECKUX KojebaHusx. CBs3b
aMIUTUTYABl KOJeOaHW MCXOIHOW BEIMYMHBI C aMIUTUTYIaMU
KoJIeOaHUH ee CKOPOCTU M YCKOPEHUs

5.15 Kone6arenbHblif  koHTYp. CBOOOJHBIE  3JIEKTPOMAarHUTHBIE
KOJICOaHUsI B HIICATLHOM KOJIEOATEIIbHOM KOHTYpe. AHAIOTHS
MEXy MEXaHHUYECKUMH U 3JIEKTPOMATrHUTHBIMU KOJIECOAHUSMHU.
®opmyna Tomcona

5.1.6 3aKOH COXpaHEHUsI DHEPrUU B HJICATHLHOM KOJeOaTeIbHOM
KOHTYpE

5.1.7 BeiHyXIeHHbIE ~— MexaHMueckue — KoneOaHus.  Pe3onanc.
PezonancHas kpuBas. BBIHYXIEHHBIE JJIEKTPOMAarHUTHEIC
KoJIeOaHusI.

5.18 ITepemenHsbIil Tok. CHHYCOMAABHBIN IEPEMEHHBIHN TOK.

5.1.9 MOoNHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE M JEHCTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAITPAKCHHUA

5.1.10 Tpancdopmarop. IIpousBoicTBo, mepenada U MOTpedIICHHE
AJEKTPUYECKOM  DHEPIHMU.  ODKOJIOTMYECKHE  PUCKH  TIpHU
MIPOU3BOJICTBE AIIEKTPUYECKON SHEPIHUH. Kynbrypa




HCIIOJIB30BAHUA BJICKTPOSHEPIUU B HOBCCI[HCBHOﬁ KU3HU

5.1.11 TexHuveckue ycTpoicTBa: celicMorpad, 3JeKTpUIECKHI 3BOHOK,
JIMHUH JIEKTpoTepeiad
5.1.12 [TpakTuyeckue paboThl. MccnenoBanue 3aBHCHMOCTH TEPHOAA

MaJbIX KoJieOaHWW Tpy3a Ha HUTH OT JJIMHBI HUTH U MAacCChl
rpy3a. HccnemoBanwe TEpeMEHHOTO TOKa B IeNHA W3
MOCJIEAOBATENbHO COCAUHEHHBIX KOHICHCATOpa, KaTYIIKH H
pe3ucropa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHuueckue BOJIHBI, YCIIOBHS pacnpoctpanenus. Ilepuon.
CkopocTh pacnpocTpaHeHusi W JuiMHa BoJiHBL. [lomepednsie u
IIPOJOJIBHBIE BOJIHBI

5.2.2

WuTepdepenius u qudpaxius MEXaHUIECKUX BOJIH

5.2.3

3Byk. CxopocTh 3Byka. ['poMkocTh 3ByKa. Bricora ToHa. TemOp
3ByKa

524

3JI€KTpOMaFHI/ITHI)I€ BOJIHBI. YcaoBus H3JTy4YCHUA
QJICKTPOMArdMTHBIX BOJIH. Bzaumnuas OpHUCHTalUs BEKTOPOB E, B

u L B BHCKTpOMaFHI/ITHOﬁ BOJIHC B BAKyyM€

5.25

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MTPEIOMIICHUE,
nonspusauusi, Audpakuus,  uHTepdepeHius.  CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH

5.2.6

[Ixama AJIEKTPOMArHUTHBIX BOJIH. IIpumenenue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpyHIMIBI  panguoCBsA3M M TeneBHIeHUsA. Panmomoxanus.
DNeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeibl

528

TexHUuecKkne  yCTPOWMCTBA:  MY3bIKaJIbHBIE  HHCTPYMEHTHI,
YJIBTPa3ByKOBAsl JTUArHOCTHKA B TEXHUKE U MEIMIIMHE, pajap,
PaaNoONPUEMHHK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neup

5.3

OIITUKA

531

[IpssMonnHETHOE pacIpOCTpaHEHUE CBETA B OJTHOPOJIHOM Cpelie.
JIyu cBera

5.3.2

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoecHme
N300paKeHMIA B TUTOCKOM 3epKajie

5.3.3

[Ipenomnenue  cBera. 3akOHBl ~ TPEJIOMJICHUSI  CBETA.
AOCONIOTHBIN MOKa3aTesb MPEeTOMIICHUS

5.34

Ilonnoe BHyTpeHHee oTpakeHue. IlpenenbHbI yroa IOJHOIO
BHYTPEHHETO OTPa’KECHHUS




5.35

Hucniepcust cBera. Crio>kHBIN cocTaB Oenmoro cBeta. LBet

5.3.6

CoOuparomiue ¥ pacceuBaroliue JHMH3bl. TOHKas JIMH3a.
@OKyCHOE pPACCTOSTHUE U ONTHYECKAs CHJIAa TOHKOM JIMH3BI.
[ToctpoeHue m300paskeHH B COOMPAIOIIUMX U PACCEHBAIOIIMX
nuH3ax. PopMmyna TOHKOM JIMH3BL. YBEIMYECHHE, J1aBAEMOE
JIMH301

5.3.7

HpC,HCJ'IBI IIPUMEHUMOCTH FCOMeTpH‘leCKOI;'I OIITHUKH

5.3.8

Wntepdepennust ceera. KorepeHTHbIE HCTOYHUKU. Y CIOBHSA
HaOIroAeHUs MaKCHMYMOB " MUHUMYMOB B
UHTEPPEPEHIIMOHHONH  KapTUHE  OT  JABYX  CHH(]Aa3HBIX
KOI'€pEHTHBIX NCTOYHHUKOB

5.3.9

Hubpaxkmus cBera. [udpakuuonnas pemetka. YcioBue
HaOIIOCHUS IJIaBHBIX MaKCHMYMOB npu MaJICHUU
MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY

5.3.10

HOJIHPI/BaI_II/IH CBCTa

5.3.11

TexHuueckue YCTPOﬁCTBaI O4YKH, JIyna, CbOToarmapaT,
HpOeKIII/IOHHBIf/'I amnmnapar, MHUKPOCKOII, TCJICCKOII, BOJIOKOHHAsA
OIITHKA, I[I/I(bpaKI_II/IOHHaH peueTKa, nmoJdponun

5.3.12

[TpakTueckue paboThl. M3MepeHune mokazatens MpeloMIIeHUs.
UccnenoBanue cBOMCTB n300pakeHnid B JimH3ax. HabmioneHnue
JUCTIEPCUU CBETA

6 BJIEMEHTBI CITIEITUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH
6.1 ['paHuUIBl TPUMEHUMOCTH KJIACCHYECKON MexaHuKH. [locTynaTer
TEOPUU OTHOCHUTEIHHOCTH: MHBAPUAHTHOCTH MOMIYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUIT OTHOCUTEIFHOCTH DWHINTEHA
6.2 OTHOCHTEIHPHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMCHU H
COKpAIllEHUE JITTHHBI
6.3 DHeprus U UMIyJIbC CBOOOTHON YaCTHUIIBI
6.4 CBs3b MacChl C DHEPrHEH M MMITYJIBCOM CBOOOIHOW YaCTHIIBI.
DHeprus MoKosi CBOOOTHOM YaCTUIIBI
7 KBAHTOBAS ®U3UKA
7.1 DJIEMEHTBI KBAHTOBO! OIITUKU
7.1.1 ®ortonbl. dopmyna I[lmanka cBs3um 3HEpruu (OTOHA C €ro
9acTOTOU. DHEPrus U UMIYIIbC POoTOHA
7.1.2 OtkpeiTue u wuccaeaoBanue ¢Gotoddpdekra. OmbiTer AT
CronetoBa. 3akoHbI poTor(dexTa
7.1.3 VYpaBuenue DiiHmreitHa 1 Gortorddekra. "Kpacnas rpanuma”




dbotorddexra

7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOGenena

7.1.5 XHUMHUYECKOE JEICTBUE CBETA

7.1.6 Texuuueckue  yctpoiictBa:  (oTodneMeHT,  (HOTOAATUMK,
coJHeyHast 6aTapest, CBeTOJUO/

7.2 CTPOEHUE ATOMA

7.2.1 Mopens  aroma  Tomcona. OmbiTel  Pesepdopma  mo
UCCIICIOBAaHHIO CTpOeHHS aToMa. [manerapHas Moiens aroma

7.2.2 [Tocrynarer Bopa. Usnydenne w moriomeHue (HOTOHOB IpH
nepexoie aToMa C OJHOr0 YpPOBHS SHEpruu Ha Jpyroil. Bupis
cnekTpoB. CIIeKTp ypOBHEH SHEPruu aToMa BOJ0poaa

7.2.3 BonnoBeie  cBoiictBa  uactun.  Bomael nme  bpoits.
KopmyckynsapHo-BonHOBON ayanu3m. Jludpakuust 351eKTpOHOB
Ha KpUCTAJUIax

724 CrnoHTaHHOE€ U BBIHYXKIEHHOE U3JIydeHHE. YCTPONCTBO U
HOPUHIUI paboThI Ja3epa

7.25 TexHuueckue YCTPOMCTBA: CIIEKTPAaJIbHBIN aHaIu3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP

7.2.6 [TpakTuyeckue padotel. Habmonenne aMHeHyaToro cuekTpa

7.3 ATOMHOE A/1PO

7.3.1 MeTo1p1 HAONIIOIEHUS ¥ PETHCTPAIH SJIEMEHTAPHBIX YaCTHI]

7.3.2 OtkpeiTie  pagumoakTuBHOCTU. OmbiTel  Pesepdopma 1o
OTIPENIEJICHNIO COCTaBa PaaMOAKTUBHOTO M3nmydeHus. CBOHCTBa
anb(a-, Oera-, ramMma-u3nydeHus. BnusHue paguoaKTUBHOCTH
Ha JKUBBIC OPTaHU3MBI

7.3.3 OtkpeiTHe TpoTOoHAa M HeWTpoHa. HykioHHas monens snpa
['eiizenOepra - MBanenko. 3apsa sapa. MaccoBoe 4uClo sipa.
N3ortomnbl

7.34 Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIN OeTa-pacma.
["amma-n3nyyenue. 3aKoH paiiOaKTUBHOTO pacraja

7.35 OHeprus CBsSI3U HYKJIOHOB B sijpe. SnepHbie cuibl. Jledext
Macchl s1pa

7.3.6 SAnepHsble peakiuu. [lenenue u cCUHTES siep

7.3.7 SAnepubiii peakrop. Tepmosimepubiii cunrtes. IlpoGnembr u

NIEPCIIEKTUBBI SIICPHON DHEPIEeTUKH. OJKOJOIMYECKHE ACIEKThI
AIEPHOMN SHEPreTUKH




7.3.8

DJieMeHTapHbIe YACTHIIBI. OTKphITHE MO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETpP, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6oM0Oa

7.3.10

[IpakTiueckue padotsl. MccnenoBanue TpekoB wuacTul] (10
rOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Be3mgnoro neba. Co3Be3nmsi, sIpKUE 3BE3[IbI, IIAHETHI, MX
BUIMMOE IBIKEHUE

8.2

Conneuynas cucrtema. Ilmanersl 3emHON rpynnbl. [lnaHersi-
TMTaHThl U MX CIIYTHMKH, KapJIMKOBBIE IUIaHETHl. Maible Tena
ConHeuyHOM cucTembl

8.3

Comnnne, potochepa u atmochepa. CorHeUHAss aAKTHBHOCTH

8.4

HcTtounuk sHeprun CosHIA U 3BE3]

8.5

3Be3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU: MaCCa, CBETUMOCTb,
paauyc,  TemmepaTypa, HUX  B3aUMOCBs3b.  Jluarpamma
"CIIeKTpalbHBIA  KJIACC - CBETUMOCTB'". 3BE3[bl TJIAaBHOM
MMOCJIEIOBATEILHOCTH. 3aBUCHMOCTE ''Macca - CBETHMOCTBH'" IS
3B€3/]I IJIaBHOM OCIIEN0BATEIIFHOCTH

8.6

BuyTpennee crpoenue 3Be3n. CoBpeMEHHBIE MPEACTABICHHUS O
NpOUCXOKACHUH U dBoironu CoNHIA W 3Be3/. DTambl KU3HH
3BE3]

8.7

Mneunsnii Ilyte - Hama I'anmaktuka. CnumpanibHas CTpyKTypa
l"ayakTuky, pacnpeneneHne 3Be3l, ra3a u neuid. llomoxenue u
newkenne ConHua B [amaktuke. Ilnockas u chepuueckas
MHOJICUCTEMEBI I allTakTUKU

8.8

Tunel ramakTuk. PaguoranakTuku u KBasapsl. UepHbIe IBIPBI B
A7Ipax TraJlakKTUK

8.9

Bcenennas.  Pacmmmpenme  Bceenennoit.  3akon  XaOb6ma.
Pasz0eranue ramaktuk. Bo3pact u paauyc Bcenennoil, Teopus
"

bonbuoro B3peiBa. Monens "ropsiueii Beenennoit". PenukroBoe
U3IIy4eHUe

8.10

Macmitabnast ~ ctpykrypa — Bcenennoil. = MeraranakTuka.
Heperennsie mpo0i1eMbl aCTPOHOMHUH




[Tposepsiemsie Ha EI'D no ¢usuke TpeGoBanus

K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHON TPOrPaMMBI

cpenHero odmiero oopa3oBaHus

Kon
IPOBEPSAEMOTO
TpeOOBaHMS

[TpoBepsieMbie TPeOOBAHUS K MTPEAMETHBIM PE3yJbTaTaM OCBOCHHUS
OCHOBHO# 00pa30BaTeIbHON IPOrPaMMBbI CPETHEr0 00IIeT0 00pa30BaHUS

1

ChopmupoBaHHOCTh  YMEHHMH  pacro3HaBaTh (U3MUYECKUE  SBIICHUS
(mporecchbl) U OOBSICHATH UX HA OCHOBE M3YYEHHBIX 3aKOHOB

Brnanenue OCHOBOIIOJIararommumMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATHUAMU n
BCIMYNHAMHU, XapAKTCPU3YIOILIUMU (I)I/IBI/IIIGCKI/IC IMpOoLICCChl

ChopMHpOBaHHOCTh  YMEHMH  TNPUMEHSATh  3aKOHBl  KJIACCHYECKOMU
MEXaHHUKH, MOJICKYISIPHON (PU3UKU U TEPMOAUHAMUKH, dIIEKTPOTUHAMUKH,
KBaHTOBON (DM3WKHU JUIS aHAW3a W OOBSICHCHHS SBICHHA MHKPOMHUpA,
MakpoMHpa M Merammpa, pas3jiuyaTh YCJIOBUA (TpaHMIIbI, OOJIACTH)
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TOHUMATh BCEOOIIMH XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHHMYEHHOCTH HMCIIOJIb30BAHMS YaCTHBIX
3aKOHOB; aHAJIM3UPOBATh (PU3MUECKUE TPOLECCHI, HCIOIb3YsI OCHOBHBIC
IIOJIOKEHUS, 3aKOHBI ¥ 3aKOHOMEPHOCTH

ChopMupoBaHHOCTh YMEHHUS Pa3/In4aTh yCIOBUS IPUMEHUMOCTH MoJlesei
(u3MYECKUX TEJ U MPOLIECCOB (SIBICHUH)

CpopMUpOBaHHOCTH YMEHHUSI PEIIaTh pacueTHbHIE 3a7a4M C SIBHO 3aJaHHOMN
U HESBHO 33JaHHON (U3NYECKOW MOJAENbI0: Ha OCHOBAHWW aHAJIM3a
YCJIOBHUSI BBIOMpaTh (HU3UYECKHUE MOJIETH, OTBEYAIONINE TPEOOBAHUSIM
3a/lauM, MPUMEHITh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl
(UBUYECKUX TEOpUN TPU HCIOIH30BAHUM MATEMAaTUYECKHX METOOB
penieHus 3aja4, NPOBOAUTh PACYeThl HA OCHOBAaHUHM MMEIOIIMXCS JAHHBIX,
aQHAIM3UPOBATh PE3YJbTAaThl M KOPPEKTHPOBATH METOABl PEIICHHS C
Y4€TOM MOJIYYEHHBIX PE3YJIHTATOB

Pemarp kadecTBeHHBIC 3a/ladyd, TPeOyIOIIMEe MPUMEHEHUS 3HAHUU U3
Pa3HBIX Pa3/eNIOB MIKOJLHOTO Kypca (DU3UKH, a TAKKE WHTETPAIMH 3HAHUN
W3 JAPYrMX MNPEeIMETOB €CTECTBEHHOHAYYHOTO LMKJA: BBICTPAaWBaTh
JIOTUYECKYIO IEMOYKY PaCCYXICHH C ONMOpOd Ha W3yYEHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKUE SIBICHUS

Branenue 0OCHOBHBIMU METOJIaMU HAYyYHOTO MO3HAHUS, UCTIOIb3YEMBIMU B
(¢u3uKe: TPOBOAUTH TMPSMbIE W KOCBEHHBIE H3MEPEHHUS (U3HUECKUX
BEJIMYMH, BHIOMpas ONTUMAIBHBIN CMOCO0 WU3MEpPEHHs] M HUCIOJNB3Ys
U3BECTHBIE METO/Ibl OIEHKM TOTPEHIHOCTE HW3MepeHuil, NpPOBOAUTH
UCCIICIOBAaHUE 3aBUCUMOCTEH (DM3MUYECKUX BEIWYMH C HCIIOJIb30BAHUEM
NPSIMBIX U3MEPEHHH, OOBSCHATH MOJyYEHHbIE PE3YNIbTaThl, HCIIOJIb3YS
(du3nUecKue TeOpHH, 3aKOHBI U TMOHSATHUS, U JENaTh BBIBOJABI; COOJIIONATH
npaBwia 0€30MacHOro TpyJa MpU MPOBEIECHUU HCCIETOBAaHHM B paMKax
y4eOHOr0 3KCIEPUMEHTa M y4eOHO-MCCIET0BATEIBCKON NESTENTbHOCTH C
HCIIOJIb30BAHUEM U POBBIX MU3MEPHUTENbHBIX YCTPOMCTB u




J1a00paTOPHOTO 00OPYIOBAHUS

8 CchopMupoBaHHOCTb YMEHMH aHAIM3MPOBATh U OLIEHUBATh I1OCIEACTBUSA
OBITOBOM W TPOU3BOJCTBEHHOW JEATEIBHOCTH YEIOBEKAa, CBA3aHHOM C
(GU3NYEeCKUMHU IPOLECCaM, € IMO3ULUH HKOJOTMUEcKOd O0e30IacHOCTH;
NIPEACTABICHUM O palHdOHAIBHOM IPUPOJOINOIL30BAHUM, a TaKXKe
pa3syMHOM MHCIIOJIb30BaHUM JOCTMKCHUM HAyKM W TEXHOJOTMH Ui
JaJdbHENIEro pa3BUTHS YEJI0BEUECKOro 001IecTBa

9 OBnazeHue pa3lMYHBIMH ~ criocobamMu  paboTel ¢ HH(pOpMaImen
(GU3MUECKOr0  COIEpXaHUS  C  HCIOJB30BAaHHEM  COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHI; pa3BUTHE YMEHUN KPUTHUYECKOTO aHAIIN3a
Y OLICHKH JIOCTOBEPHOCTH IOJTy4aeMOi HH(OpMALUH

10 CdopmupoBaHHOCTH yMEHUM IIPUMEHSATH OCHOBOIIOJIAr Ak LIUE
aCTPOHOMUYECKHE MOHATHS, TCOPUM U 3aKOHBI JJIsl aHaJIM3a U O0BSICHEHUS
(U3NYECKUX TIPOLECCOB, NPOMCXOIAMIMX Ha 3BE3/aX, B 3BE3IHBIX
cuUcTeMaX, B MEXIaJaKTHUECKOW cpene; JBUKEHUS HEOECHBIX Tell,
SBOJIIOLIMH 3Be311 U BeeneHnon

[lepeuens ameMeHTOB coaepxkanusl, mpoepsieMbix Ha EI'D no dusuke

Kon Kon [IpoBepsieMbIil 2JIEMEHT COAECpKAHUS
paznena/ | anemMeHTa
TEMBI
1 MEXAHUKA
11 KMHEMATHKA

1.1.1 Mexanuueckoe aBmkeHHE. OTHOCHUTEIBHOCTH MEXAHUYECKOTO BIKECHUS.
Cucrema oTcueTa

1.1.2 |MarepuanbHas TOUKA.
Ee pannyc-BekTop:

)= (x(0). y(0).2(0)). i/ aF

TpaeKTOpHs, -
IepeMEIIEHHE: O 2
-

TPacKTOpHs

(8]
!

CloxeHne nepemMenieHui:

AT, = AT, + AT,




1.13

CKopoCTh MaTepUAIbHON TOUYKHU:

[
zS—Ar F (u v U)
= = t = k1 Uy U, )|
At At—0
AX . .
U, :A_ = X{, aHAJIOru4HO Ly, = Y, U, = Z,.
tAt—>0

| | |
Crnoxenne ckopocteii: Uy = U, Uy

Brruucnenue MepeMelICHud U 1IyTH MaTepHaHLHOﬁ TOYKHU IIpU HpﬂMOJ’IHHCﬁHOM

JIBUKEHUM BJIOJIb OCH X IO IpaUKy 3aBUCHMOCTH Uy (t)

1.1.4 [ OAD r.

YcKopeHue MaTepHanbHOM TOUKH: & = At =L = (ax a,,a, ) :

At—0
Av, : ' :
x At = (Ux )t , aHJOruyHo Ay = (Uy )t , a4, = (UZ )t .
At—0

1.1.5 |PaBHOMepHOE NpSAMOIMHEHHOE TBU)KEHUE!

X(t) = X, + 0yt

v, (t) =, =const
1.1.6 |PaBHOyCKOpEeHHOE MPSIMOIMHEWHOE ABIKEHHE:

at?
X(t) =X, + Uyt + =
2
O, (1) =0y, +a,t
a, = const
2 2
UZX _le = 2ax (XZ - Xl)
v t+v,
S=11%

IIpu nBM>XEHUM B OTHOM HalpaBJIEHUU MIyTh 5

1.1.7 CBoOoaHoe manenne. Y cKkopeHrue cBOOOHOTO Vv =

. . v,
naneHus. J[BUKEHHE Tela, OPOLIEHHOTO IOJ lg ’
yrinom & x ropusonry:




X(t) = Xo +Upyt = X, +0, COS -t

t? . t2
y(t)=Y, +uoyt+gy7: Y, + 0, Sin a~t—97
L, (t) =U,, =, COS

v, (t) =0y, +9,t =v,sino—gt

9,=0
g, =—g = const

1.1.8 KpuBonuneiinoe nBuxeHue. [[BHkeHne MaTeprualibHOM TOUKHU IO OKPYKHOCTH.
VYrioBas u JIMHENHas CKOPOCTh TOUKH: U = oR . [Ipu paBHOMEpPHOM ABM>KEHUU
21
TOYKH 10 OKpYXHOCTH O = _T =2mnv,
2
2
L{eHTPOCTPEMHUTENBHOE ~ YCKOPEHME  TOUKM: &, = H =o0°R. ommoe
YCKOPEHUE MATEPUAIBHON TOUKU
1.19 Tsepnoe teno. IloctynarensHoe 1 BpalaTenbHOE ABHKEHNE TBEPIOTO Tela
1.2 JUHAMUKA
121 Nuepuumaneubie cucremsl orcuera. Ilepsbiii 3akoH Herorona. IlpuHnumn
OTHOCHUTENBHOCTH [ anmuest
1.2.2 m
Macca tena. [TnotHocTs BemiectBa: P = V
1 2 3 1 1 I
o Cwuta. TTpUHIMIT CYTIEPITO3UIIAN CHIL FpaBHOHeﬁCTB = Fl + F2 +...
1.2.4  |Bropoii 3axon HeroToHa: 11t MaTepuanbHoit Touku B UCO
I r r I
F=ma; Ap=FAt npu F = const
1.2.5 |Tperuit 3akoH HploToHa a1 MaTepHalbHBIX &
I I F =
TOYECK: F12 = _le 12 le
1.2.6 3aKOH BCEMHUPHOTO TATOTEHUS: CUJIBI IPUTSIKEHUS] MEKIY TOYCYHBIMA MaccaMu

ml m2
2

paBHBI F=G

Cuita TSKECTH. HCHTp TSDKECTH Tela. 3aBUCUMOCTE CHIIBI TSXKECTH OT BBICOTHI h




HaJl TOBEPXHOCTHIO INIAHETHI paguycoM Ro:

mg = GMm
TN L2
(Ry+h)
1.2.7 |Cwuna ynpyroctu. 3akoH ['yka: Fy = -kx
1.2.8 Cuia tpenusi. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHHUS: FTp =uN |
Cuia TpeHHus OKOSI: FTp <uN "
Koaddurment tpenns
1.2.9 F
_ 1
Japnenue: P = ?
1.3 CTATHUKA
131 MOMEHT CUJIbI OTHOCHUTEIIBHO OCH BPAILICHUSA:
1
|M| =Fl e 1 - mewo cumr F
OTHOCHUTEIILHO OCH, TTPOXOIAIICH Yyepe3 TOUKY
O nepreHANKYISIPHO PUCYHKY F
1.3.2 |Hentp w™acc Tema. IleHTp Macc CHUCTEeMBI MaTepPHAIBHBIX  TOYEK:
1 1
[ mE+myr, +.. (; const)
M. m+m,+.. - B ommopoaHom mone Tskectn (9 = HEHTP
Macc TeJla COBIMAAET C €ro EHTPOM TSKECTH
133 M;,+M,+..=0
VenoBust paBHOBecHs TBepaoro Tenna B UCO: | [ r
P P F+F+.=0
1.3.4 |3akon [Tackans
1.35 . . p=p,+pgh
JaBnenne B )xuakocTH, mokosiieics B UCO: P=P,+pP9
1.3.6 ' '
3akoH Apxumena: FApX — ~ Mairrecn »
ecau Te10 1 KUAKoCTb nokoATcst B ICO, TO Fapx = PYVpurreen
VYcnoBue miaBaHus Ten
1.4 3AKOHbBI COXPAHEHN A B MEXAHUKE
1.4.1 ( '

UmMnyisc MaTepranbHoit Toukn: P = MU




1.4.2

I I I
Nmmynsc cuctemst Tem: P = P+ Py +...

1.4.3

3aKOH HNU3MCHCHUA U COXpaHeHI/IH I/IMHYJIBCEI:
r ror ' !
5 ICO Ap:A(p1+ p2+...):F1BHmAt+F At +

2BHEIIH tty

[ [ I [
B 1CO Ap = A( pl+ p2 +) = O’ CCIHA 1 1phemm + FZBHeUJH +..= O

PeakxtuBHOEC JABHXKCHUEC

1.4.4

Pabota cuitbl Ha MaIOM IepeMeIICHUH: }}'

A=‘I£‘-|AF|-cosa= F - AX

1.4.5

MOIIHOCTD CUJIBI: -
ecm 3a Bpemss Al paGora cunbr n3mensercs o F
Ha AA | To MomHOCTE CHITBI

<

_AA

p=—_"
At

=F-v-cosa

At—0

1.4.6

mo’ _ p*
2 2m

Kunernyeckas S3HEpIrus MaTepUAIbHON TOUKH: EKHH =

3aK0OH M3MEHEHUS KHHETHUYCCKOM OHCPIruru CUCTEMbI MATCPHAJIIBHBIX TOYCK: B

nuco AE_ . =A+A, +..

147

[TorenmmansHas 3HEprUs:

I TOTCHITUAJTBHBIX CHUJT A12 = ElrIOTeHu - EZHOTeHu - _AEHOTeHu .

IloTenumanpHas OHEPIusa MaTCpHaHBHOﬁ TOYKH B OOJHOPOJHOM IIOJIC TAKCCTHU!:
EHOTeHu = mgh

[ToTenumanpHas 3HEpPrUs ynpyro 1eGopMHUpOBaHHOIO TeNa:

 kx?

TMOTEHIl 2

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUS MEXaHUUECKOM SHEPTUH:

EMGX = EKI/IH + EHOTCHH!

smco AE, =A

BCCX HCMOTCHLI. CHUJT 4




B I/ICO AEMCX = O ’ ecii ABCCX HETIOTEHII. CUJI = 0

1.5

MEXAHWYECKUE KOJIEBAHUMA 1 BOJIHBI

151 |TapmoHuyeckue KojeOaHUS MaTEpUANBHOM TOYKM. AMIUIMTYHa U dasa
kojeOanuil. KunemaTtnueckoe onucaHue:
x(t)=Asin(ot+¢,),
UX (t) = Xt ]
‘ 2 2
a, (t) = (l)x)t =—® X(t) =a +toX= 0 , TIIe X - CMEIIEHHE U3
TIOJIOXKEHHUS PAaBHOBECHS.
JlnHamuyeckoe onucaHue:
2
may = -kx, rae K=mon".210 3HAuuT, 4TO Fy = -KX.
DHepreTuyecKkoe omnrcaHue (3aKOH COXpaHEHUsI MEXaHUYECKOWM SHEPTHUH):
2
mo® k¢ mod,  KA?
+ = = = const
2 2 2 2
CBs13b aMIUTUTY/IBI KOJIEOAHHI CMEIIEHUS] MaTePUaIbHON TOUYKH C aMIUIUTYAaMHU
KoJeOaHuil ee CKOPOCTU U YCKOPEHHUS:
_ _ 2
Urnax _(DA, amax =0°A
152 27 1
[lepron u yacToTa KoneOaHMii: T=—=— .
(O] v
Ilepronq manmpix  CBOOOAHBIX  KOJE€OAaHWUN  MaTeMaTHYECKOTO  MasTHUKA:
I
T=2n [—
g
. m
Teprox cBOGOAHBIX KOIEOAHMI IPYKUHHOTO MasiTHIKA: | = 27T, [—
1.5.3 |Brmyxnaennsie Konebanus. Pesonanc. Pe3onancHast kpuas
154 [Tonepeunble W MpoJObHBIE BOJHBL. CKOPOCTH pacCHpOCTPAHEHUS M JIJIMHA
1y
pomusl; A =0T =—,
A%
Hutepdepennius u qudpakius BOJIH
155 3Byk. CKOpOCTh 3BYyKa




MOJIEKYJIAPHAS OU3NKA. TEPMOAMHAMUKA

2.1

MOJIEKVYIJISIPHA S ®U3UKA
211 |Mopenun  crpoeHMs  ra3oB, OKMAKOCTeH u  TBepAblx  Ten.  Ilycrts
TEpMOJIMHAMHUYECKast cucTemMa (Telno) COCTOUT U3 N OJMHAKOBBIX MOJIEKYJ.
N m
Toraa KoluyecTBO BemecTBa ¥ — -,
N, n
rae Ny - uncno ABorampo, m - mMacca cucteMsl (Tema), M - momspmas macca
BEIIIECTBA
2.1.2 | TemnoBoe OBMKEHUE aTOMOB M MOJICKYJI BEIIIECTBA
2.1.3 |B3zaumojeiicTBHE YaCTHIl BEIIECTBA
214 | Iuddy3us. bpoyHOoBCcKOE MBUKEHNE
2.15 |Mopgens uneansHoro raza B MKT
2.1.6 CBs13p MEX/y AAaBJIEHUEM U CpelHEH KMHETUUYECKOM SHEeprueil mocTynaTesibHOro
TEIJIOBOTO IBUKEHUS MOJIEKYJ UeallbHOrO ra3a (ocHoBHOe ypaBHeHHe MKT):
_ 2
1 = 2 (mp?) 2 —
p= § myno- = E n- 5 = 5 N-& o, TIe Mg - Macca OIHOM MOJIEKYIIBI,
N
n= \/ ~ KOHLEHTpaLlis MoeKyt
2.1.7 | AbcomotHas Temneparypa: T =t°+ 273 K
2.1.8 CBs13b TeMIIEpaTyphl raza co CpeHe KHHETUUECKOH SHEpruel MoCTynaTeIbHOTO
TEMJIOBOTO IBUKEHUS €r0 MOJIEKYII:
2
il CEA IR
nocr -
2 2
2.1.9 |VYpasuenue p = nkT
2.1.10 |Monuens ueanbHOTO ra3a B TEPMOJIMHAMUKE:

YpaBaenue Menneneesa — Knanenpona

Bripaxkxenue st BHyTpeHHEN SHEPrUuu

VYpaBuenue Menneneesa - Knanelipona (mpuMeHUMbIE (POPMBI 3a1IUCH):

oV ="RT =\RT = NkT p="RT

u i




BelpakeHne st BHYTPEHHEH SHEPTUM  OJHOATOMHOTO HJCAaJbHOTO Ta3a
(mpuMeHuMBbIe (OPMBI 3aITUCH):

3 3 3m 3
2 2 2 1 2
2.1.11 |3axon /lambTOHA AJI ABJICHUS CMECH Pa3PEKEHHBIX Fa30B:
P=Pp1t+tpz2t..
2.1.12 |M3omporiecchl B pa3peKEHHOM Ta3e ¢ IOCTOSHHBIM YHCIOM MOJekyn N (¢
IOCTOSHHBIM KOJIMYECTBOM BelecTsa Vv ):
uzorepma (T = const): pV = const,
P = const
moxopa (V = const): T const |
vV _
u306apa (p = const): T° const
I'padmueckoe npencraBieHue u3ompoieccoB Ha pV-, pT- u VT-nquarpammax.
OOBeINMHEHHEBIN ITa30BbINA 3aKOH:
\Y
il = const
T
JIJIS TOCTOSTHHOTO KOJIMYECTBA BElecTBa v
2.1.13 |HacsleHHble U HEeHACBIIIEHHBIE Tapbl. KauecTBeHHAs 3aBUCUMOCTD IMJIOTHOCTU
Y JIaBJICHHS HACBIIICHHOTO ITapa OT TeMIIepaTyphl, UX HE3aBHCHUMOCTh OT 00beMa
HACBILIIEHHOTO Mapa
2.1.14 | BnaxHOCTh BO3/IyXa.
__Pu(™)  Pu(T)
OtHocutenbHas BIaxHocTh: ¢ = T~ T
pHaCbILll. napa ( ) pHaCbILLl. napa ( )
2.1.15 |H/3meHeHue arperaTHBIX COCTOSIHUN BEIIECTBA: HCHApeHHWe M KOHACHCAIIWS,
KHUIICHHAE YKHUJIKOCTH
2.1.16 |M3MeHeHHe arperaTHbIX COCTOSTHUH BEIECTBA: TUTABIICHUE M KPUCTAUTA3AIINS
2.1.17 |IIpeobpa3oBaHue 3HEpruu B (pa30BbIX Mepexo1ax
2.2 TEPMOJANHAMUKA
2.2.1 |TemnoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2  |BHyTpeHHSS SHEPrus




2.2.3

Temnonepenaya kak crocod W3MEHEHHs BHYTPEHHEH SHEpPTuu 0e3 COBEpIICHUS
pabotbl. KoHBEKIMS, TEMIONPOBOAHOCTD, H3ITyUYCHHE

224

KonnuecTBo TEIIOTEL.

VY aenpHas TEMI0EMKOCTh BEIIECTBA C: Q = CmAT

2.25

VY nenwpHas Temiora nmapoodpazosanus L: Q = Lm.

y,I[eJ'IBHaSI TCIIJIOTAa IJIaBJICHUA 7\/ . Q = }\’m .

VY nenpHas TemioTa cropaHus Tomaa q: Q =qm

2.2.6

DneMeHTapHasi paboTa B TEpPMOIUHAMHUKE: A= PAV  Bruucnenue paboThI IO
rpaduky mporecca Ha pV-auarpamMmme

2.2.7

[IepBblil 3aKOH TEPMOAVMHAMUKH:

le = AUlZ + A12 = (Uz _U1)+ A12-
Anunabara:

le =0= A12 :Ul_UZ :_Aulz

2.2.8

Bropoii 3akon TepMmoannamuku. HeoOpaTtumele nporecchbl

2.2.9

[Ipunuune! aeiicTBus Teninosix MamuH. KIT/T:

n — A&a UK — QH'chp - |QX0H — 1_ |onn

QHarp QHarp QHarp

2.2.10

MaxkcumansHoe 3HaueHue KII1. [{ukn Kapho:

T - TXO.]'I T

Harp — 1 ___xon

T T

Harp Harp

max n = nKapHo =

2.2.11

YpaBHenwue TeroBoro 6amanca: Q1+ Q2+ Qs+ ...=0

SJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

DIIeKTpU3alus Tel U €€ MPOsABJICHUA. JJIEKTpUUEeCKU 3apana. J(Ba Buaa 3apsna.
DNEeMEHTapHBIN AJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHHS JJIEKTPUYECKOTO
3apsna

3.1.2

B3aumoneiicteue 3apsanoB. Toueunsie 3apsabl. 3akoH KyoHa:
B OJJHOPOJJHOM BEMLIECTBE C JUAIEKTPHUECKON NPOHUIIAEMOCTBIO &




E_k CARCA 1 BeARCA

2 2
er dree, r
3.1.3 | Onekrpuueckoe nojue. Ero neiicTBre Ha 3IEKTPUUECKUE 3apsabl
1
3.14 r F
HanpsKeHHOCTb 3IIEKTPUYECKOTO OIS E= .
qnpo6HbIﬁ
[Tone Toueunoro 3apsna: Er =k I’_2 ,
|
oxHopoanoe mone: E = const .
Kaptunbl 1MHMI HANPSHKEHHOCTU 3TUX MOJIEH
3.1.5 |TloTeHIMaIbHOCTD IEKTPOCTATUYECKOTO MOJIS.
Pa3HoCTh MOTEHIIMAIOB U HATIPSIKEHUE:
A, = q((Pl_(Pz) =—-qAp=qU
[ToTenuuanpHas SHEPTUS 3apsAaa B JEKTPOCTATHUECKOM TOJIE:
W=qe.
[ToreHman 31eKTpOCTaTUYECKOrO MOJIS: ¢ = E
CBsi3b HaNpPsOKEHHOCTH TIONST M PA3HOCTH TOTEHIMAIOB JUISI OJHOPOJHOTO
anekTpoctarndeckoro nosst: U = Ed
3.1.6  |IIpuHIMI CYyNEpIO3UIMH HIEKTPHUECKUX MOJICH:
1 1 1
E = E1+ E2 +.o, O=0Q,+0, +...
3.1.7 |IIpoBOAHMKH B 3JIEKTPOCTATUYECKOM II0JIe. YCIIOBHE paBHOBECHUS 3apsi/IOB:
r
BHYTpU MIPOBOIHHKA E=0, BHYTpU u Ha MMOBEPXHOCTHU
nposozauka P = CONSt
3.1.8 | /ludpnekTpuKH B 3JIEKTPOCTATHUECKOM ToJje. JuaneKkTpuueckas MpOHUIAeMOCTh
BEIlleCTBa ©
3.1.9

a
U

Kongaencarop. 1eKTpoeMKOCTh KOHIEHCATOPa: C=




DIEeKTPOEMKOCTh IIJIOCKOT0 KOHJEHCaTopa: C= d = 8Co
3.1.10 |ITapamnenbHOE COeTMHEHHE KOHIEHCATOPOB:

q=0:tqQz2+ ..., U =u,=.., Cnapaﬂn = C1 + Cz + ...

[TocnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB:

1 1 N 1 N
U=zUi+Up+..,1=qe=..., ~ ~—~ T~ T
Cnocn Cl CZ
HEprHsl 3apsHKEHHOTO KOHAeHcaTopa: Ve = = =
2 2 2C
3.2 3AKOHBI ITOCTOSAHHOI'O TOKA
3.21
=24 i
Cuna toka: ' = At . [loctrosinubIif Tok: I = const
At—0

Jns mocrosiHHOrO TOKA q = It
3.2.2 | YcnoBus CyIecTBOBaHHS JIEKTPHUECKOTO TOKA.

Hanpsokenne U u OJIC E
3.2.3 §]

3akon OMa 1t yJacTKa IeTu: | = E
3.24 | DNeKTpUYEcKOe COMPOTHBICHUE. 3aBHCHMOCTH COMPOTHBIICHHUS OIHOPOIHOTO

NPOBOJIHUKA OT €ro JUIMHBI W CEYCHMs. YJIeNbHOE COINPOTHUBIICHUE

I
Bemectsa. R =P =
S
3.2.5 A
E _ TOPOHHUX CHJI
Uctounuku Toka. DIC ucroynnka toka: £E=—"———
q

BHyTpeHHEe COnpOTHBIIEHUE HCTOYHHKA TOKA

3.26 |3akon Oma s TOMHOW (3aMKHYTOW) JJIEKTPUYECCKOU E._r
E A
nenu: E = IR + Ir, orkyna | = T R
Y R+r

3.2.7 [TapanensHOE COETMHEHHUE POBOIHUKOB:




1 1 1
I=h+L+...,U=U,=.. —:_+R—+...

TIapant 1 2
IlocnegoBarenbHOE COCAUHEHNE IIPOBOIHUKOB:

U=U;+Ux+..,, li=b=.., Rioacx =R1 + R + ...

3.2.8 | Pabora anekrpuueckoro Toka: A = [Ut.
3akoH [[xoynd - Jlenna: Q = I°Rt.
2
2 U
Ha pesucrope R: Q = A=1°Rt = Ut :—R t
3.2.9 AA
MOoIIHOCTbD IEKTPUUECKOTO TOKA: P= At =1U
At—0
2
by U
TeruIoBas MOIHOCTS, BheseMas Ha pesuctope: P =1"R=—=1U |
P — AACT CHJI — EI
MoniHoCTh HCTOUYHHKA TOKA: 'E — At -
At—0
3.2.10 |CBoOoaHblE HOCHUTENH SJICKTPUUECKUX 3apsiIoB B MPOBOJHUKAX. MeXaHH3MBI
MTPOBOJMMOCTH TBEPJABIX METAJUIOB, PACTBOPOB M PACIIABOB JJICKTPOJHUTOB,
ra3oB. [TonynpoBoanuku. [1omynpoBOAHUKOBBIN AUO
3.3 MATHUTHOE I1OJIE
331 MexaHudyeckoe B3aMMOJECUCTBHE MarHuToB. MaruutHoe mose. Bektop
MarHUTHON WHTYKIIAH. [TpuHIHATT CYIIePIIO3HIIHH MarHUTHBIX
1 1 1
IIOJICH: B= Bl + BZ +...
JIvHUM MHAYKIUA MarHUTHOTO moss. KapThHa IUHUE MHAYKIMA MarHUTHOTO
TI0JISI TTOJIOCOBOT'O M TIOJTKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB
3.3.2 |OmpiT Opcrena. MarHWTHOE TOJie TPOBOMHUKA ¢ TOKoM. KapTtwHa mwHHN
WHIYKIIMA MarHUTHOTO TOJIA JUIMHHOTO TPSMOTO TMPOBOJHHMKA M 3aMKHYTOTO
KOJIBIICBOTO IMPOBOTHUKA, KATYITKHA C TOKOM
3.3.3 |Cwuma Ammiepa, ee HanpaBJIeHHE U BEJTMYMHA!
Fa = IBI sin O, rge @& - yronm Mexmy HampaBleHHEM MPOBOJHHKA U
1
BekTopoM B
3.3.4

Cuna JlopeHna, ee HampaBJCHHE W BEIHYHHA: Fnop = |Q|U Bsina e @ -
1

1
yron Mexay Bekropamu U u B, JIBmwkenue 3apsoKeHHOW 4YacTHIBI B




OAHOPOJHOM MAarHMTHOM II0JIC

3.4 DJIEKTPOMATHUTHAA MHAYKIMA
3.4.1 |IloTok BeKTOpa MarHUTHON WMHTYKIIHH: 7 B
®=BS=BScosa /@g/
3.4.2 | SIBnenue snexTpomMarHuTHON nHAYKIMH. D/1C nHIyKINN
3.4.3  |3akoH 3neKTpoMarHUTHON MHAYKIMK Dapazes:
AD :
Ei=—— =-0,
At At—0
344 OJ1C uHAYKIMHU B IPSIMOM MPOBOJIHHUKE \}f 1”.
1
JUTMHOM |, TBMKYIIIEMCSI CO CKOPOCThIO U [N\a 7
ro! / \J '
(U 1 | ) B OJIHOPOJITHOM MarHUTHOM moJie B: /’f " 7 /
1
|Ei| = Blvcos O, rne @ - yron mexny Bektopom B 1 Hopmansio N
] . 1 1 r 1
ITIOCKOCTH, B KOTOpoii nesxaT Bextopsl | m U ;ecrm | L B w o L B,
3.45 |IlpaBwmio Jlenma
3.4.6 d
NHAyKTUBHOCTS: L= T ,umu @ =LI.
Al .
Camounnykuus. 9IC caMOMHAYKIUU: Esi =-L— = th
At At—0
DHeprus MArHUTHOTO Mojs KaTymku ¢ Tokom: W, = T
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHMA 11 BOJIHBI
3.5.1 |KonebarenpHbIii KOHTYP. CBobosHbIC
ANEKTPOMArHUTHBIE Kose0aHus B U7eaJTbHOM

KoJebaTeTbHOM KOHTYpE:




G (t) = Opex SIN (0Ot + )
| (t) =0 = 0 cOS (0L + 5 ) = 1, c08 (0t + )

T =2nJ/LC 0=2F- L
®opmyna Tomcona: | =<4T , OTKyJ1a T \/E .

CBsi3b aMIUTMTYABI 3apsja KOHICHCATOpAa C aMIUIUTYJIOW CHJIBI TOKa IPH
CBOOOJHBIX JJICKTPOMATHUTHBIX KOJEOAHUAX B HUIACATLHOM KojeOaTeIbHOM

max

KOHTYpE: Uax =

3.5.2  |3akoH coXpaHEHUs SHEPTHH B UACATHHOM KOJeOaTeTbHOM KOHTYpE:
2 2 2 2
CU® LI cu?_ LIZ
> + > = 5 = > = const.
3.5.3 | BbiHyXIEHHBIE ANEKTPOMArHUTHBIE KojeOanus. Pezonanc
3.5.4 |llepemennslii Tok. IIpom3BoxacTBO, nepenaya U MOTPeOICHHE 3JIEKTPUUECKOM
SHEPTUn
3.5.,5 |CpoiicTBa 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanMs BEKTOPOB B
1 o)
3JIEKTPOMArHUTHOM BosiHe B Bakyyme: E 1 B L C
3.5.6 |llIkama »yeKTpOMarHUTHBIX BOJH. [IprMeHeHHEe >JIEeKTPOMAarHUTHHIX BOJIH B
TEXHHUKE U OBITY
3.6 OIITUKA
3.6.1 IIpssMonuHENHOE pacnpoCTpaHEHUE CBETa B OAHOPOAHOU cpene. TodeuHbld
nctouHuk. JIyd cBeta
362 |3ak0mm orpaxenus cera. & = p
al P
S S
3.6.3  |TlocTpoeHue n300pakeHUH B TUIOCKOM 3epKajie
3.6.4  |3aKoHBI MIPEIIOMIICHHUS CBETA.

Ipenomienne ceera: MHSIN A =N, sinf3
AGCONIOTHBIN MOKA3aTeNb NPEIOMIICHHS:




n, _u
OTHOCHUTENBHBIN TTOKA3aTENb MPEIOMIICHHUS: Ny =— = U_ .
1 2

Xon JIydel B pu3Me.
CooTHomIEHHE 4YacTOT M COOTHOLIEHHE JUIMH BOJH IIPU  IEpexofe
MOHOXPOMAaTHYECKOI'O CBETA YEPE3 IPaHMIly pa3zieiia IByX OINTHYECKUX CPEL:

v, =V, NA =Ny,

3.6.5 |IlomHOE BHYTpEeHHEE OTpaKEHHE.
IIpenenbHblid  yronm IOJHOTO BHYTPEHHETO ny,<mn n,
OTpPaKECHHUS:
: 1 n,
Slna,, =——=—
P n
OTH 1
3.6.6 |CoOuparomue u pacceuBaroye JUH3bL. ToHKas JuH3a. POKYCHOE PACCTOSHUE U
ONTHYECKas cUila TOHKOH uH3bl: D = E
. ~
3.6.7 | Dopmyna TOHKOW JIMH3HI: d
)
AT F ! 4
AN\ 7
YBenuueHue, JaBaemMoe JIMH30M: f
h | f | %
TR
D<0=F=—<0,
B ciyuae paccenBaronieit JMH3bI:
FZWZ%LI
3.6.8 |Xox myda, TpONICAIIETr0 JIMH3Y IIOJ MPOWU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontudeckoil ocu. IlocTpoeHne wu300pakeHUH TOUKM M OTpe3Ka NpSAMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMax
3.6.9 | ®otoanmapar kak ontuyeckuid mpuoop. a3 kak ontuveckas cucrema
3.6.10 |Uurepdepenuust cBera. KorepeHTHbIE WCTOYHUKH. YCIOBUS HAOIIOICHUS

MakCUMYMOB M MHHHMYMOB B MHTEp()EpPEHLMOHHON KapTUHE OT JABYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOUYHUKOB:

A
MaKCHUMYMBI - A= 2m5 ,m=0,+/-1,+/-2,+/-3, ..,




A
MUHHUMYMBI - A= (2m +1)E ,m=0,+/-1,+/-2,+/-3, ...

3.6.11 | dudpakuus cera. JudpakunonHas pemnierka. YcioBue HaOTIOICHUS TIIaBHBIX
MaKCUMYMOB TP HOPMaJIbHOM IaJIeCHUM MOHOXPOMAaTHUYECKOrO CBETA C JIMHOM
BOJHEI A Ha peIIeTKy C IeproaoM d:
dsing, =M m=0,+-1,+-2 +-3, ..
3.6.12 | ducnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
411 |I'unoresa M. [Tnanka o kBaHTax. ®opmyita [Inanka: E=hv
4.1.2 hc
®oronbl. JHeprus GoToHa: E=hv= T = pcC.
0 E hv h
Nmnynsc potona: M =— =" =~
yrwe C C A
413 | Dorordpdext. Onbitel A.I'. CtoneroBa. 3akoHbl HoTodPdexTa
4.1.4 | VYpaBHenue DiiHmrTeitHa 115 porodrddexra:
Ed)OTOHa = ABBIXOZ[a + EKI/IH maxy
hc hc mo’
—hv=— A¥ =hv =— — max _ | J
rae TOH ) bIX0J1a Kp ) HHMAX -
orona )\’ }\‘Kp KHHMa 2 3a
415 |/laBnenue cBera. /laBieHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO MTOBEPXHOCTh U
Ha TOJIHOCTHIO TOTJIOIIAIOIIYIO TIOBEPXHOCTh
4.2 OU3UKA ATOMA
421 |IlmanerapHas MOJIENb aTOMa
4.2.2 |Ilocrynarsl bopa. U3nyuyenue u moriouieHne (pOTOHOB MpPHU MEPEXO/e aToMa ¢
OJTHOT'O YPOBHS SHEPTUU HA JPYTOM:
hc
hv,., = :|En - Em|
mn
4.2.3 |JluneiyaTbie CIIEKTPHI.

CnekTp ypoBHEN SHEPTrUU aTOMa BOAOPOA:




_ —13,69B

B =—>=7 —.n=123.
4.3 OU3UKA ATOMHOTI'O SJIPA
4.3.1 |Hyknonnas mojnenb siapa ['eizenOepra - MBanenko. 3apsa sapa. MaccoBoe
qucio sapa. M3oTomnsr
4.3.2 PagmoaxkTuBHOCTE.
A A4 4
Anbda-pactiag; 7 X =7, Y +,He,
bera-pacna.
A A 0
Snextponnpii P-pactan: ;X =7 Y + e+ .
A A 0
Tosutponnsiit P-pacman: 5 X =7, Y + " 8a v,
l'amma-uznyuenue
4.3.3 t
3aKOH paJMOaKTUBHOIO pacnaga: N (t) =N,-2T.
_t
[Tycte m - Macca palnoaKTHBHOTO BemecTBa. Toraa m (t) =m,-2 7T
4.3.4 | Snepusbie peakuuu. [leneHne u CUHTE3 saEp

MNMopnncaHo undposoit noanucbto: AbiHbKkosa
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