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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHS Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojilaBanusi ydyeObHoro npeamera «®duszmka» B oOpa3zoBaTeIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM MpeameramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKU HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbIC (Ha 0230BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YUCJIE NIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOAIbI, BbICTyMHas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. IKoabHBIN Kype PU3NKN — CHCTEMOOOpa3yIOIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHHUM, M3y4aeMbIX XHUMHEH, OUOJOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUSI HOBBIX MaTE€pHaIIOB C 3aJaHHBIMA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMH YY€OHBIX UCCIICIOBAHUM.

B ocHOBy Kkypca ¢u3WKu IS YpOBHS CpeaHero ooOmero oOpa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPbIE MOXKHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOU, TAK M COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaowoii  nanpasnennocmu. Kypc ©dusuku mpeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXe 00CYXICHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU JJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3UKU pean3yercs MpexkIe
BCErO0 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU AESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKA — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B mporpamMme no (¢usuke oObeIUHEHBI B OOLIMNA CIHMCOK YYCHUYECKHUX
pakTUYeCKux padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS  y4aCTHUKAMU
o0pa30BaTeNLHOTO TIPOIleCCa HMCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »TomM obecrnieumBaeTcss OBJIAJACHUC
OOy4YaroImMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PENICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4yd C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJISIONINE TPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaK W WHTETPUPYs 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SIBICHUH M MPOIECCOB B OKPYKAIOIICH
XKU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU g CUTyalluH MpaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKkTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecledeHnio y4eOHOro mporecca 0a30BbIii ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIM B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (Qu3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe OOOpYyJAOBaHWE /IS BBITIOJTHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKe YUCHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B MporpaMMe 10 (U3WKE KITIOYEBBIX JACMOHCTpAIlUNA IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIIEHUA W  TPOIECCOB, OMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMU LEJIIMU U3y4Y€HHUSI PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

o (dopMmupoBaHHE WHTEpeca M CTpEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHEC MPEACTABICHUN O HAYYHOM METOJIC TTO3HAHUS U (POPMHUPOBAHUE
MCCJICIOBATEIILCKOTO OTHOIIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYCHUS
OCHOB CTPOCHHMS MaTepuu U (pyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMmMeHUN OOBSACHATH SBICHUS C HCIOJIB30BAHHEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTEIbCTB;

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

JlocTxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHHeM CIEIyIOMNX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKA Ha YPOBHE CPETHETO 00IIero oOpa3oBaHuUs:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3gaHue GU3NUECKo MOJICNIH, aJIeKBAaTHON yYCIOBUSIM 3a]1a4H;

e TOHWMaHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYEeCKUX SKCIEPUMEHTOB, aHAIM3a M HWHTEPIIpETaliid WHGOpPMAIIIH,
OIIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

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

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus oTBoaAuTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT JTa0OPaTOPHBIX pPabOT U OMBITOB C Y4E€TOM HWHIWBHUAYaJIbHBIX
0COOEHHOCTEN 00yUaroIuXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nyecKue 3aKOHbI U T€OpPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHaJIoroBblE W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeaHSs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitHoe  nBwkeHHWe. J[BUKEHHME  MaTepuaJbHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM MO0 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{enTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TIEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

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

HaGmronenne nBukeHUs Tena, OPOIICHHOTO TMOJ] yIJOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCIICIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. Ilpunmun cynepno3uuuu cui. Bropoii 3akoH HeroToHa
JUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: NOAIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLIHH.

CpaBHeHHME MACC B3aUMOJICCTBYIOIINX TEJT.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MTOABEME U TTAJICHUM.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHUs Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJibca Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennuanbHas DHEPTUA. [TorenmanbHas DHEPTUsA YIIPYro
nedbopmupoBaHHOM — npyxkuHbl.  [loTeHnmanpHass dSHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEI.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, KHUJIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Monekya. Konnyectso Bemectsa. [locTosinaas ABoranpo.

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



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lanwsToHa. M3omporiecchl B UcaibHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BEMa KOMHATBI, JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsl TeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONepeaye.

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

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

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. Ko3apuiueHT moie3Horo
nevctBus TemwtoBod mammHbl. [{ukn KapHo m ero koaddummeHT moiae3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: JBUTaTEelb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpPrud Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOr0 BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnpiT MO anuabaTHOMY pAacCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Monenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u kKoHJeHcalus. Vcnapenue u kuneHue. AOCONMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJIICHUSI.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUcTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOJTYYEHUS COBPEMEHHBIX MaTE€pUaJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX apOB.

Kunenue npv moHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpauust KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYeCcKWil 3apsn. JlBa BHIOA 3IEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IUAJIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
ANEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tonei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3aluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOpa.

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

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBMKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 MoJaHOM (3aMKHYTOM) 3yIeKTpudeckoi enu. KopoTkoe 3aMbIKaHUE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u MpUMecHast MIPOBOANMOCTD
nmoJIynnpoBogHUKOB. CBoOMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALINS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CamMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIlPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTD CONPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yyeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KUBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM MPUPOJIE.

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



ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAIJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, naposasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAaHOMATEpPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuOopHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  IIOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHMTHOM MHAYKIMU. KapTuHa NUHUNA MarHUTHOU
WHIYKIWH TO0JIS TOCTOSHHBIX MarHUTOB.

MarnutHoe T10JIe TpPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUH
MAarHuTHOTO TIOJI JUIMHHOTO IIPSAMOIO NPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOT'O
MIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJjieHUE. J[BHokKeHUE 3apsiKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOJABMXKYIIAsA CHIa HWHAYKUUH. 3aKOH JJIEKTPOMATHUTHOU
nHaykuuu @apanes.

BuxpeBoe »aiekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUWHU. OJEKTPOABIXKYLIas  cujia
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTAPHBIX
YaCTHUILl, NHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MarHUTHBIM MOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD 3JIEKTPOJBUKYILIEH CHIIBI MHAYKIIMU OT CKOPOCTU WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbLE KONEOAHUA

KonebarenrHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyXVMHHBIN MasTHUK. MaTremMaTu4eCKUil MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUsA
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIHyKeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennpli  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
AHEPIruu. DKOJIOTUYECKUE PUCKH TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpOnepe1ay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHON CHUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padomul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepedHble W MPOJOJNBbHBIE BOJHBI.
HuTtepdepenius u iudpaxiuys MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXKeHHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKHue YCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHMKE M MEIMIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTOU KoJeOaHuH.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKaje.

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

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. Lser.

ColOuparomue U pacceuBaroiiue JuH3bL. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBEIWYEHUE,
JaBAEMOE JIMH30M1.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YCJIOBHE HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TaJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaTr, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJOMIICHUE CBETa.
OnTuyeckue MpruodOpHI.

[TonHOe BHYyTpeHHEE OoTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Moaenu MUKpPOCKOIIA, TEJIECKOTIA.

Habmronerune natepdepeHIIy CBeTA.

HaOmronenue nudpakiuu cBera.

HabGmnrogenue nucnepcuu cBera.

[TomydyeHune cnekTpa ¢ TOMOIIBIO MPU3MBL.

[Toy4yeHune ciexkTpa ¢ mMOMOIIBI0 JUGPAKITMOHHON PEIIETKH.

HaOnronenue noyisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol



W3mepenne nokasaress NpeJoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHELUAIbHOW TEOPUM OTHOCUTENIBHOCTU: HWHBAPUAHTHOCTh MOAYJIS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PENSTUBUCTCKON YaCTHULIbI. DHEPTHs
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiThe U ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotordexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpanunar
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHUYecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dhoToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢h(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiThl Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapnas moxpens aroma. Iloctynatrel bopa. M3nyuenue wu morsiouieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. BonHel ne bponnsa. KopnyckynsipHo-BOIHOBOM
JyaJu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nrabopamopnsle pabomuwl

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocrasa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, OeTa-, ramMMa-u3ITy4yeHHUs.
BnusHue pagoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacmaia.

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

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTULlbl. OTKPBITHE O3UTPOHA.

MeTob1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToOMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3NPYIOIINX YACTHUL.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB YacTHIL (MO0 TOTOBLIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

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

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucrtema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHepruum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJbHBIM KiIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. ITonoxenue u auxenune CoiHUa B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUS] TIOJIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro NOMyIIapys U IPKHUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMUM B OSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTUHE MHPA, POJib GU3HMUECKON TEOpUHr
B (GOpPMHUpPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBbIE C W3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TrumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, DKCIIEPUMEHT, MOJISTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJO00US TPEYTOJBHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonoeusa: »nektpuueckue SBICHUS B JKMBOM MpUPOJE, KoyieOaTelabHbIC
JBH>KCHUS B )KMBOM IMPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaluy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHau3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, PEICKA3aHUE 3eMIICTPSICCHU.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHIAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpenmera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0JKHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUIUXCA PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAlMi, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUKCKOTO O0IIEeCTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIbHOCTh B MHTEpEcaxX TpaxAaHCKOTO
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aHMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOU IEATEIBbHOCTH;

2) NIaTPUMOTHYECKOr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CHOCOOHOCTh OILIEHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pPEIIEHUs,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHHSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



S) TpPyA0BOr0 BOCIUTAHMS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HaHHE TIJ100aIbHOrO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

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

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAaHHWE IEHHOCTH HAy4YHOW JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKM  OCYHIECTBJIATH  HPOEKTHYI0O U HUCCIIEJOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENLHO  (OpMYJNIMpPOBATH W aKTyaJlu3UpOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IENH JESITeIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSIX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PELICHUH KU3HEHHBIX POOIIEM.
Ba3oBnle uccienoBarejabcKye 1eMCTBUSA:
BJIaJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIAJICTh HaBBIKAMHU YUEOHO-UCCIIEOBATENHCKON W TPOCKTHOU JEATETLHOCTH
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOMCKY
METOJIOB pelieHusl 3a1ad (U3UIECKOTO COJCpKaHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IMO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEOOPa30OBaHUI0 M TPUMEHEHHIO B PA3IMYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00s1acTh (hU3UKH;

BBISBJISTH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHsS, HaXOJIWUTh apryMEHTHhI JJIs JI0Ka3aTeJIbCTBa
CBOHMX YTBEP)KJICHHUH, 3a]1aBaTh ITapaMeTPhbl U1 KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIONYYCHHBICE B XOJE PEIICHHWsS 3aqaddl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATEITLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIIHsIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JaCTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC UJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE ATbTEPHATHBHBIC PEIICHU.

Pabora c nnpopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0 WHPOPMAIMK PA3IUYHBIX BHIOB W (HOpM
TIPE/ICTABIICHHUS,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHMHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3aJlad ¢ CcOoOMoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCcHOCTH,
TUTHCHBI, PECypcOoCOepeEHUs, TPaBOBBIX M OTHYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/laBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (Qopmarax ¢
y4éTOM Ha3zHAYCHUS WH(POpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy NpeacTaBICHUS U BU3yaTU3aIUH.

KoMMyHHKaTHBHBIE YHUBepPcaJdbHbIe yieOHbIe 1eiiCTBUA:
OCYILECTBIISITH OOIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU JESITEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallUd M  CMAT4aTh
KOH(JIUKTBI;



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

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

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

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C MO3UIUH HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYULIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHMIMH B O0JaCTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/J€Th HABBIKAMU  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHUA
COBEPIIAEMBIX JEUCTBHUM M MBICIUTENIbHBIX MPOLUECCOB, HMX PE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s1, IOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IPOTPaAMMBI
mo (u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEATOJIar afO A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hEepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJLHBIM U3MEHCHHAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO ILIEJIH H
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITaTHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMOHUMATh 3MOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKMUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyudenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHON HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIIbHOCTH JIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJIEIIEH:
MaTepuagbHas TOUKa, MHEpLUaIbHAsl CUCTEMA OTCUETA, aDCOIIOTHO TBEPAOE TEJIO,
UJCAIBHBIN I'a3, MOJEIN CTPOCHMS I'a30B, KUAKOCTEH M TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEeIICHUU (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBJICHUS (TMPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOJAUHAMUKHU: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBH>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, HWHEPIUS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl MPU HarpeBaHUM (OXJIAXKICHUHN ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCAIMS, IUIABJICHUE, KPUCTAJLIA3AIMs, KUIICHUE,
BJIQ&XKHOCTB BO3/yXa, IMOBBILICHUE JABJIEHUS Ira3a IIPY €ro HarpeBaHUM B 3aKPHITOM
COCylE, CBf3b MEXIY NapamMeTpaMHd COCTOSIHAS Tra3a B HM30IPOLECCax,
AJICKTPU3ALU TEJ, B3aUMOJICICTBUE 3apsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, MYyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUia,
HMMITYJIbC TeJla, KUHETUYECKAsl SHEPIUs, NOTCHIMAIbHAS JHEPTUSA, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIIHOCTh;, MPU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUYCHHS M CIUHUIIBI,
HaxOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUYMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBICE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCMONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasd dHEPrUsi XaOTUUYECKOTO0 JABUKEHUS MOJIEKYJ, CPEIHEKBAApATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICT HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIHMUHUHAM;

OIMACBIBATh N3YUYCHHBIC JIEKTPUUECCKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
DJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IOJISI, IIOTEHLHUAJ, PA3HOCTh IMOTEHIMAJIOB;
Py ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAYCHWS] W €IWHHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMM;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (Pu3nueckue
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM JHEPIuM, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KUHETUUYECKYK) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOW DHEPTUM TEIIOBOIO JBUKEHUS MOJIEKYJ C
a0COJIFOTHOI TemmepaTypoM, MEPBBII 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
INEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
00J1acCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPHUHIMIBI JCHCTBUS MAIUH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOIeMy/3aady HW TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHIOCOO M3MEPEHUS M MCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUN;

UCCIIEIOBATh ~ 3aBUCUMOCTH  MEXJy  (U3MYECKUMHU  BEIMYMHAMU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yIbTAThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIE TAOJIUILI U TPa(UKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEpUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U JTaOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (DUM3MUYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M PUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIEe I €€ PElIeHUs, TPOBOJUTh PACUYETHI U OIEHUWBATH PEATBHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYUHBI,

peliaTh Ka4eCTBEHHBIC 3a/1aUl: BHICTPAUBATh JIOTUUECKU HEPOTUBOPEUUBYIO
LEMOYKY pPACCYXKACHUN C OMOpOM Ha M3YyUYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3UYeCKHC IBIICHUS,

WCIIOJIb30BaTh ~ MPU  PEIMICHWH  y4eOHbIX  3aJad  COBPEMCHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-MOMYJSPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMaITUIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalleHHH ¢ MPUOOPaMU U TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TpyNIe C BBIOJTHECHUEM PA3IMYHBIX COIUATIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBaEMOM IPOOIEMBI.

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

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TEXHOJIOTUW, B MPAKTUYECKOW NEATEIBHOCTH JIOAECH, LEIOCTHOCTh U EIUHCTBO
bu3MUecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DM3HUKHU: IJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alMs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaIuO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEITUUYMHBI:
DIIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKLIUS MarHUTHOrO MoJjis, cuwia Ammepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOAaTeNTbHOM KOHTYpe, 3aps]l U Ccuja ToKa B Ipolecce
TFAPMOHMYECKUX DJICKTPOMAarHUTHBIX KoJeOaHuM, (OKYCHOE pacCTOSHHE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKHMA
CMBIC]I HCIIOJIb3YEMbIX BEJIMYMH, HMX OO0O3HAUYeHHs M EJAUHMIIbI, YKa3bIBATh
bopMyIbl, CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTHUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYCHHBIE KBAHTOBBIE SIBICHUA M IPOLECCHI, HCIIOIb3YS
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acTOTa CBETA, SHEPTHS U UMITYJIbC (DOTOHA, IEPHO]T MTOTypacIaga, YHEPTHUSI CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICI
UCIIOJB3YEMbIX BEIMYMH, UX OOO3HAYCHUS W E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBIICHUS, UCIONB3Yys (PU3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapasjieibHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa Mg Gororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTYJaTrel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/1aBAEMOEC IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOIHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmymupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIONKEHHOTO O0O0PYIOBaHUsS, MPOBOJUTH OMBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEIMYMH C HCIOJIb30BAaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

coOJII01aTh MpaBmiia 0€30MaCHOTO TpyJa MPHU MPOBEACHUU HCCIEOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-MCCIIEeNOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (DU3MYECKOW MOJENbIO,
UCITOJTB3Ysl (PM3UYECKUE 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/1a4d
BEIOWPATh (PU3UYECKYIO MOJECINb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



HEoOXOouMble AJisi €€ pEeIlleHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1aU: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY PACCYKIECHUH C ONOpOH Ha H3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(buznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS Yy4€OHOW U HAyYHO-NOMYJISIPHOM MH(pOpMAIUH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX OE30MaCHOTO MCTOJIH30BAHUS B MOBCETHEBHOM
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpHU OOpAILEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOI0
MOBEJICHUA B OKPYKAIOIIEH Cpee;

paboTaTh B TpymHme C BBHIMOJHEHHEM pA3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PANUOHAIBHO pACIPEAENsATh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

HanmeHnoBaHue pa3jiesioB U TeM
MPOrpamMmbl Bcero

Ne i/

Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

KonTpoabubie IIpakTuueckue

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/ibHbIE pecypChl

dusnka n MCTOAbI HAYYHOT'O

1.1 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo0.ru/SNO2MCWXU
2.2 Jnnamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE https://m.edsoo.ru/S6NRCXHA7
Hroro no pazgeny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM

3.1 9 https://m.edsoo.ru/HRGVENOPE
Teopuu
32 OCHOBBI TEPMOIUHAMUKH 10 https://m.edsoo.ru/HK6KI 6RS9
A .
33 ' PETATHPIE COCTOMMITE BEMECTRA 5 https://m.edsoo.ru/HSM355JCH
®da30BbIe MEPEXO/IbI
Uroro no pazgeny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DNeKTpoCcTaTUKA 10 https://m.edsoo.ru/LSRP72QLI

4.2 IToCTOSTHHBIN DIIEKTPUYECKUN TOK. 12

https://m.edsoo.ru/GEWTDQXWW




Toxu B Pa3IMYHBIX Cpeaax

Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (poBbIE)

Ne /i Kontpoabnbie  IIpakTuueckue
NPOrpaMMblI Bceero o0pa3oBaTeIbHbIe PecypChl
padoThI padoThI
Paznen 1. JIEKTPOJUMHAMUKA
M .0
1.1 ATAMTHOE HOJC. JICKTpOMAriuTHad 1 | 3 https://m.eds00.r/Z2Q390NGS
WHTYKIHSI
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
MexaHHUYECKHEe U 3JICKTPOMArHUTHBIC
2.1 9 1 https://m.edsoo.ru/3TLNQKPG6
KoJIeOaHus
MexaHUu4ecKue 1 AIeKTPOMarHuTHbIE
2.2 5 1 https://m.edsoo.ru/WQT6385V 1
BOJIHBL
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszueny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIIbHOCTH
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJeMeHThl KBAHTOBOM ONTHUKH 6 https://m.edsoo0.rut/SWOVAWQRS
4.2 Crpoenune aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ




Uroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 ‘ DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 ‘ https://m.edsoo.ru/3EODOKXI9
Hroro no pazneny 7
Pa3nesn 6. OBOBLIAIOLIEE TIOBTOPEHUE

6.1 ‘ O06o0maroriee NTOBTOPCHHE 4 ‘ https://m.edsoo.ru/O2JEGZCIM
Htoro no paznemny 4
PesepBHOe Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

®u3nka — HayKa 0 IpUpo/e.
HayuHnble MeTO/1bI TO3HAHUS
OKPYXKAaroIIero Mupa

Ponb u mecTo pusuku B
($hOpMHUPOBaHUK COBPEMEHHOMN
HAy4YHOW KapTUHBI MUDA, B
MPaKTUYECKON JNeATEIbHOCTH
JIonen

MexaHudeckoe ABH)KEHHE.
OTHOCHUTENHLHOCTD
MEXaHUYECKOTO JIBHM)KCHHS.
[lepemenienue, CKOpOCTb,
YCKOpEHHUE

PaBHOMEpHOE ITPAMOIMHENHOE
JBUJKECHUE

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/YXGQSPM1P

https://m.edsoo0.ru/SHSXWFFVO

https://m.edso00.ru/RSOAQVSZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKOpEHHOE
Hp;[MOJ'[HHGfIHOG JABMIXKCHUC

CBoOonHOe majieHne. Y cKopeHue
CBOOOIHOTO IMaICHUS
KpuBonuneiinoe qBUKEHUE.
JIBr>KEeHME MaTepUabHON TOUKH
10 OKPYKHOCTH

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J

https://m.edsoo.ru/TFLJI2C4DN




10

[TpyHIMII OTHOCUTENBHOCTH
lNanmuiesa. MaepuuanbHble
cucreMsl orcyera. [lepBelii 3akoH
Herotona

Macca tena. Cuna. [Ipunmun
cynepnosuiuu cui. Bropoi
3akoH HproToHa miis
MaTEepUAIbHON TOUKHU

Tpetuii 3akon HeroToHa niis
MaTepUaAIbHBIX TOYEK

https://m.edso0o.ru/J6QY7N3WN

https://m.edsoo.ru/BVITNWTAQH

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tspxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

13

14

15

Cuita ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koappuunent
TpeHus. Cuiia CONpOTUBIICHUS
NIPY ABWKEHHUH TeJla B KUIKOCTH
WU Ta3e

[ToctynarensHOE 1
BpallaTelbHOE JBUKEHUE
a0COIOTHO TBEPOTO Tena.
MowmenT cuisl. [lnedo cuiebl.
VYcnoBust paBHOBecHs TBEPIOTO
Tena

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MAaTEPUAIIBHBIX TOYEK.
Wmnynbsc cuiibl. 3aKoH
COXPAHEHHUsI UMITYJIbCa.

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

https://m.edsoo.ru/MSJQTKNWC




16

17

18

19

20

21

PeaktuBHOE JABUXKCHUC

PabGoTa 1 MOIIHOCTB CHJIBL.
Kunernyeckas sneprus
MarepualibHOI Touku. Teopema
00 U3MEHEHUU KUHETUYECKOW
SHEPrUuu

[TorennmaneHas 3HEPrUsl.
[loTeHumanbHas F3HEPrus yupyro
nehOpMUPOBAHHON MPY>KUHBI.
[loTeHumanbHas sHEPrus Tena
BOJIM3U MMOBEPXHOCTH 3EMIIU

ITorenumanbsHbie 1
HEMoTeHUUaIbHble cUiibl. CBA3b
paboThl HEMOTEHIIUATBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPIHH CUCTEMBI T€J. 3aKOH
COXpPAHEHHUSI MEXaHUYECKOM
SHEPruun

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u paboThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOW YHEPTHUH TeJa Ha
puMepe pacTsHKEHUS
PE3MHOBOTO KTyTa
KonTtponbHas pabora o Teme
«Kunematuka. JluHamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE)

OCHOBHBIC TTOJI0KEHHS

https://m.edsoo.ru/J1V59L.28B

https://m.edsoo.ru/RNEXJW4KF

https://m.eds00.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B




22

23

MOJIEKYJISIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUkKEHUE.
Auddysus

Xapakrep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BelecTsa. Mojenu cTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI
Macca monekyin. Konuyecto
BewecTBa. [locTostHHas
ABoranpo

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQDI13

24

TermoBoe paBHOBECHE.
Temneparypa u €€ u3mMepeHue.
[IIxama remneparyp Llenscus

https://m.edsoo.ru/WPNY6QAS8Z

25

26

27

28

WNneanpnerii raz 8 MKT.
OcHoBHoe ypaBaenne MKT

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEeW KNHETUYECKOU
SHEPIruu JBHKEHUS MOJIEKYIL.
YpaBHeHue Menpeneena-
Knaneiipona

3akon [anpToHa. I'a30BEIe
3aKOHBI

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSTHUS
pa3peKEeHHOTO razay

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3IWBG66I3A

https://m.edsoo.ru/35DBLKT96

29

N3onpoueccs! B U1€aJIbHOM Ia3e
U UX rpaduyeckoe

https://m.edsoo.ru/OZJ3KZNJ5




30

31

MMpEaACTaBICHUC

BnyTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CHocoO0bI €€ N3MEHEHMS.
KonnyecTBo TemioTsl u paboTa.
BHyTpeHnHss sHEprus
OJIHOATOMHOT'O MI€aJIbHOIO ra3a

Buapl Teronepenaun

https://m.eds00.ru/9JQITV XIS

https://m.edsoo.ru/36JJI20W9

32

VY aenpHAs TEINIOEMKOCTD
BemrecTBa. KoInm4ecTBO TEINIOTHI
MIpH TeIUIonepeaaye.
AnmabaTHBIN mporecc

https://m.edsoo.ru/SK3Y4HE6L

33

34

35

[IepBblii 3aKOH TEPMOJUHAMUKHI
U €ro IIPUMEHEHNE K
U30Iporeccam

HeoGpatumocTs nporeccoB B
npupone. Bropoii 3akoH
TEPMOJIMHAMUKH

[Tpunnun aeiicteus u KITJ{
TEIIOBON MAIlIMHBI

https://m.edsoo.ru/2HO6R3GAS8

https://m.edsoo.ru/S85LWDFTS

https://m.edsoo.ru/DLCDEAAUC

36

37

38

uxn Kapno u ero KIT[
DKosoruyeckue npoodaemMbl
TEIIO3HEPTeTUKH
O06o0maromuii ypok
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOJTUHAMUKI

https://m.edsoo.ru/4XPSAQOV7M

https://m.edsoo.ru/P07ZMYMSI

https://m.edsoo.ru/9EKZODDWP

39

KonTponbhas pabota no teme
«MonekynspHas pusuka.

https://m.edsoo.ru/RCARYE6ZX




40

OCHOBEI TEPMOANHAMUKU

[TapooOpazoBanue u
KoHeHcanus. Mcnapenue u
KUTICHHE

https://m.edsoo.ru/X48Q078EE

41

AOCOIIIOTHAS M OTHOCHUTEIbHAS
BIIQXKHOCTH BO3/IyXa.
Haceiennsrii nap

https://m.edsoo.ru/98HVAEBMM

42

Teépnoe Teno. Kpucrannmueckue
1 aMopQHBIC TeNa. AHU3OTPOTIHS
CBOMCTB KpHUCTAJLIOB. JKuakue
kpuctajibl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

44

[InaBnenue u KpucTaUIM3aIUA.
VYenpHas TEIJIOTA INIABICHUS.
CyOnumarus

YPaBHCHHG TEIUIOBOro OanaHca

https://m.edso00.ru/OX117G6MR

https://m.edsoo.ru/OITUXGN2I1

45

DneKkTpu3anus Ted.
DnekTpuueckuii 3apsia. [[Ba Buna
AIEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/QJ2S7WSBM

46

HpOBOI[HI/IKI/I, AUDJICKTPHUKU U
MOJIYITPOBOTHUKH. 3aKOH
COXpaHEHHUS IEKTPUUYECKOTO
3apsana

https://m.edsoo.ru/F3YVPQUYH

47

48

B3aumoneiicTBue 3aps10B. 3akoH
Kynona. Toueunsbrit
JJIEKTPUUYECKUN 3apsT

Hanpsx€HHOCTD 3JIEKTPUYECKOTO
nons. [IpuHumn cynepnosuuuun

https://m.edsoo.ru/SU3BUOTHH

https://m.edsoo.ru/9IKAWD2V6




49

50

3JIEKTPUYECKUX MoJiel. JIunuu
HaIPsHKEHHOCTH

PabGoTa cun
3JIEKTPOCTATHYECKOTO TIOJIS.
IMTorennuan. Paznocts
MOTEHIIHAIOB

HpOBOI[HI/IKI/I 1 JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJIGKTpI/I‘IeCKaH
IMPpOHUIACMOCTDb

https://m.edsoo.ru/VOPD9ASLF

https://m.edsoo.ru/12P2S3127

51

52

53

54

55

OnekrpoéMkocTs. Konnencarop

DNEKTPOEMKOCTH TIOCKOTO
KOHJIEHCaTopa. JHEeprus
3apsHDKEHHOTO KOHZIEHCAaTopa

JlaGopaTtopHnas pabota
"M3MepeHue 2IEKTPOEMKOCTH
KOHJeHcaropa"

[IpuHun nercTBus u
IpUMEHEHHEe KOHJICHCATOPOB,
KOIMMPOBAJILHOTO arnmapara,
CTpYHHOTO ITPUHTEPA.
DJeKTpocTaTHUecKas 3alluTa.
3a3emileHne AIEKTPONpruOOpoB

DIEKTPUUYECKHI TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
IlocrostHabIi TOK. CHila TOKA.
Hanpsxenue. ConpoTuBieHue.
3akon Oma aJ1g y9acTka 1enu

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V§

https://m.edsoo.ru/PBGM4F845

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7




56

ITocnenmoBarenrsHOE,
1apajuIeJIbHOE, CMEIIAHHOE
COCIMHEHHUE MPOBOJHUKOB.
JlaboparopHas paboTa
«3y4eHne CMEIanHoro
COEIMHEHUS PE3UCTOPOB)»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

58

PaGota u MomutHOCTH
AIEKTPUUECKOT0 TOKA. 3aKOH
[xoyins-Jlenna

3akon OMa IS HOJTHOH
(3aMKHYTOM) 3JIEKTPUUECKOMN
uenu. KopoTrkoe 3ambIKaHHeE.
JlaGopaTtopHnast pabota
«M3mepenne D/1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YNSBF7PBS

59

PesepBnblil ypok. KonTposibHas
pabora 1o Teme
"OnekTpoauHamuka" /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/MFM6EIE5S X

60

O06o0maromuii ypok
«INEKTPOIUHAMHKAY /
Bcepoccuiickas npoBepoyHast
paborta

https://m.edsoo.ru/PR6MDYO0O7H

61

DJNEeKTPOHHAs MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS] METAJIJIOB OT
TeMIEpaTyphl.

https://m.edsoo.ru/ WMNNBQL9H




62

CBepxnpoBOAUMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX TyYKOB

https://m.edsoo.ru/4CCYCJ785

63

[ToxynpoBoaHUKH, UX
coOCTBEHHAas U IpUMeECHast
npoBoaumocTs. CBoiicTBa p—n-
nepexona. [loiynpoBogHUKOBBIE
IPUOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DJEeKTPUIECKUN TOK B PacTBOpax
U pacIuiaBax 3JIEKTPOJIHUTOB.
DNEeKTPOIUTHYECKAS
JTUCCOIHAIUSA. DIIEKTPOIIN3

https://m.edsoo.ru/QUOQUWVI1

65

66

67

68

DIIEKTPUUYECKHI TOK B Ta3ax.
CamocTosiTenbHbIN 1
HECaMOCTOSITEIIbHBINA pa3psl.
Momnnus. [lnazma

DneKkTprudecKkue Mpruodopsl U
YCTPOMCTBA U UX IIPAKTUYECKOE
npuMeHeHune. [IpaBuna TeXHUKN
0e30macHOCTH

KonTponbHas pabota mo Teme
«Qnexkrpocraruka. [locTtosHHbIN
ANEKTpUYECKUil TOK. TOKHM B
Pa3JIMYHBIX cpeaax»

PesepBHsIit ypok. O600marommii
ypok 1o temaM 10 kiacca

https://m.edso00.ru/2VX2KLFQA

https://m.edsoo.ru/KJAO2KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU
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11 KJIACC

Ne
n/n

Tema ypoka

ITocTostHHBIE MATHUTEI U UX
B3auMoJercTBUE. MarHuTHoe
nosie. Bektop MarHuTHON
UHAYKIUU. JINHUY MarHUTHOM
WHIYKIAH

MarsuTHO€E 1oJie TPOBOTHUKA C
TokoM. OnbIT Dpcrena.
B3anmoneiicTBre MPOBOTHUKOB C
TOKOM

JlaGopaTopHnas pabota
«M3yueHne MarHuTHOTO TMOJIS
KaTYIIKH C TOKOM)

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTpoHHbIe UG pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/4ADMOYIIN6

https://m.edsoo.ru/1L5CT47FX

https://m.edsoo.ru/HGHXILNLRZ

JlelicTBME MArHUTHOTO TOJIS HA
IIPOBOAHMK C TOKOM. Cuna
Awmnepa. JlabopaTtopHas pabora
«HccnenoBanue nencTBUA
MIOCTOSIHHOT'O MAarHUTa Ha PaMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO TOJIST Ha
JBHKYILYIOCS 3apsSKECHHYIO
yactuily. Cuna Jlopenna. Pabora
cuisl JlopeHna

https://m.edsoo.ru/7ABZQGQC9

DeKTpOMarHuTHasT WHTYKITHSI.

https://m.edsoo.ru/VA26C9C3J




10

11

IToTok BekTOpa MAarHUTHOM
unaykuuu. J1C uaaykuum.
3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu Papanes
JlaGopaTopHnas pabota
«HccnenoBanue sSBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH)

NHunykTtuBHOCTG. SIBIIEHUE
camonHykuuu. 9J1C
CaMOMHIYKIIMHU. DHEPrus
MarHMTHOT'O TOJIS KaTyLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: TOCTOSHHBIE
MAarHMThl, 3JIEKTPOMATrHUTHI,
3JIEKTPOJABUTATENb, YCKOPUTEIN
BHGMCHTapHBIX qacCTull,
WHIYKIIMOHHA [1€Yb
Ob6o06maromuit ypok
«MarauTHoe moe.
DNIEKTPOMarHUTHasE UHIYKIUS»

KonTponbHas pabota mo Teme
«Mar»uuTtHoe 107JI€e.
DNIEKTPOMarHUTHasE UHIYKITUS»

https://m.edsoo.ru/XZS5SMQCBU

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

https://m.edso00.ru/COBO5SBGMC

https://m.edsoo.ru/8X637ELEU

12

CB0OOIHbIE MEXaHNYECKHE
koseOanus. 'apmMoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue sHepruu

https://m.edso0o.ru/9Y6GYWEVP




13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproaa MajbIX KOJICOAHHIA
rpy3a Ha HATH OT JIJTMHBI HUTH U
MaccChI Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHplii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
Kosie0aHus B UI€aTbHOM
KoJ1e0aTeIIbHOM KOHTYpE.
AHaJOTHs MEXTY
MEXaHUYECKUMU U
3IEKTPOMArHUTHBIMH
KOJIeOaHUSIMHU

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrUun B
u7eabHOM KolleOaTeThbHOM
KOHTYpEe

https://m.edsoo.ru/MHNWD2LHU

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHU4YeCKue KoueOaHusl.
Pe3onanc. BeinyxeHHble
3JIEKTPOMArHuTHBIE KOJIeOaHMs

https://m.edsoo.ru/FMBDWPPG4

17

[IepeMeHHBIH TOK.
CuHyconaaIbHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JICUCTBYIOILEE 3HAYCHHUE CUIIBI
TOKa U HaIPsHKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpanrcdopmarop. [IpoussoscTso,

https://m.edsoo.ru/1ZWZULSQK




19

20

21

22

nepezaaya u norpedieHue
AEKTPUYECKON SJHEPTUU

Y CTpoicTBO U MPAKTUYECKOE
PUMEHEHHUE AIEKTPUUIECKOTO
3BOHKa, FeHepaTopa
MEPEMEHHOT0 TOKa, TMHUN
aJIeKTponepeaay

DKOJOTUYECKHUE PUCKHU TIPU
MIPOU3BOACTBE JIEKTPOIHEPTUU.
KynbTypa ucnonb3zoBanus
3JIEKTPOIHEPTHUH B
MMOBCETHEBHOM KU3HH

MexaHnueckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocThb pacnpocTpaHeHHS U
JHa BosHbL. [lonepeunsie u
MIPOJIOJTHHBIE BOJTHBI

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.eds00.ru/93Z12W40QQ

https://m.edsoo.ru/3DUNYKWNO

https://m.edsoo.ru/W2XBOR3H]J

https://m.edsoo.ru/Z827Q6V70

23

ONeKTPOMarHUTHbBIE BOJIHBI, UX
CBOMCTBA U cKOpocCTh. [Ikaia
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIMTIBI paTHOCBS3U U
TCIICBUICHUS. PaBBI/ITI/Ie Cpe)ICTB
cBs3u. Pagnonokamus

https://m.edsoo.ru/2WQTSLGLV

25

KonTponbHas pabora
«Konebanusa v BOJHBD)

https://m.edsoo.ru/IHURONSOB




26

27

28

29

[Ipamonuneitnoe
pacnpocTpaHEeHUE CBETA B
OAHOPOJHOM cpene. ToueuHblid
HMCTOYHUK cBeTa. JIyd cBera

OtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
M300paXCHHH B IJIOCKOM
3epKaje

[Ipenomnenue ceera. [TomHoe
BHYTPEHHEE OTpa)KE€HUE.
[IpenenbHbIN yroa MOIHOTO
BHYTPEHHETO OTPaKEHUS

JlaGopaTtopHnas pabota

((I/ISMepCHI/Ie I10Ka3aTciiA
MMPCJIOMJICHUA CTCKIIA»

https://m.edsoo.ru/HUF74ANDOW

https://m.edsoo.ru/IMBKQM?227

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO2EIM1DQ

30

JIunzel. [Toctpoenue
n3o0paxxenuit B innaze. opmyna
TOHKOM JIMH3BI. Y BEIMUCHUE
JIUH3BI

https://m.edsoo.ru/W2MMS9KJC

31

JlaGopaTtopHast pabota
«Hccnenosanue cBONUCTB
M300paKeHHI B TUH3aX)

https://m.edsoo.ru/Q1ZCMW980

32

Hucniepcust cBera. CriosKHBIM
coctaB 6enoro cBera. L[Ber.
JlaGopaTtopHnast pabota
«Habmonenne nucriepcuun
CBETa»

https://m.edsoo.ru/K9OWVKEI 1

33

UnTepdepenius cera.
Judpakus cera.

https://m.edsoo.ru/C8LCRSEJI




34

Judpaknuonnas pemeéTka

HOHepe‘-IHOCTL CBCTOBBIX BOJIH.
HOHHPI/ISaHI/IH CBE€Ta

https://m.edsoo.ru/Q2118XYOJ

35

36

37

38

39

OnTuueckue mpuOOps U
YCTPOMCTBA U YCIOBHUS UX
0€30MacCHOT0 NPUMEHEHUS

['paHuIbl TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
IToctynatel cnenuaibHOM
TEOPHUH OTHOCUTEIHLHOCTH

OTHOCHUTENHLHOCTD
OJJHOBPCMCHHOCTH. 3aMeI[J'IeHI/Ie
BPEMCHH U COKpAIICHUC NJIMHBI

DHeprus U UMITyJIbC
peIATUBUCTCKOM YacTullbl. CBs3b
MAacChl C SHEPTUEN U UMITYJIbCOM.
DHeprusi NoKos

KonTponbhnas pabora «Onrtuka.

OCHOBEBI CIICLIMaJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/M5127JYGT

https://m.edsoo.ru/PSGB9FJ5SN

https://m.edsoo.ru/OVLMCN6B2

https://m.edsoo.ru/I90Z2Y4BUB

https://m.edsoo.ru/L8689JPLI

40

41

42

®otonsl. opmyia [1nanka.
OHeprus U UMNIyJbC GoToHa
OTkpsITHE U HCCIENOBAaHUE
dotorddekra. OmbiTer A. I
CroneroBa

3akoHsbI poTodddexTa.
VYpaBHeHue DiHIITEIHA 1151
dororddekra. «Kpachas

https://m.edsoo.ru/ZL6P16LAO

https://m.edsoo.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8




43

rparuiay Gororddexra

Hasnenue cBera. OnwiTe [1. H.
JleOeneBa. XuMu4eckoe
JIICUCTBHUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHE!
¢dorosnemenT, HoTOAATUHK,
coJHeyHast 6aTapest, CBeTOJUO/]

https://m.edsoo.ru/UFQDRSL5SM

45

46

47

Pemenne 3amag mo Teme
«DneMEHTHI KBAHTOBOM ONTHKH
Monens atoma ToMcona. OTBITE
Pesepdopna o paccesHuio o-
yacrtull. [Inanerapnas mozeinp
atroma

IToctynatel bopa

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6X7GFHZ9X

48

H3nydenue u noryiomeHne
(OTOHOB IpH Mepexoie aToma ¢
OJIHOTO YPOBHSI SHEPIUU Ha
Ipyrou. Buael ciekTpos

https://m.edsoo.ru/NNSBHZYBE

49

BoutHOBBIE CBOMCTBA YAaCTHII.
Bounsl ne bporins.
KopmyckynsipHO-BOTHOBOM
nyanu3Mm. CrioHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

https://m.edsoo.ru/J710TLEFCO

50

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIIpEJIETICHNIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHHUA

https://m.edsoo.ru/TSJIFUU3TP




51

52

53

54

CgoiicTBa anbda-, 6era-, raMma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnan. ['amma-usinydueHue

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Slnepuble peakuuu. AnepHblii
peaktop. [Ipobiemsr,
MEPCIEKTUBBI, SKOJIOTUHYECKHE
ACIIEKThI IAEPHON SHEPrETUKHU

DNEMEHTAapHBIE YaCTULIBI.
OtkpeITHEe n03UTpOHA. MeToabI
HaOJI0IEHUS U PETUCTPaLUU
aNeMeHTapHbIX YacTtull. Kpyribrit
cron «DyH1aMeHTaIbHbIE
B3anMoaercTBHA. EMMHCTBO
(bu3nyYecKOil KapTUHBI MUpa»

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

55

Dranbl pa3BUTHS ACTPOHOMUHU.
[Ipuxitagnoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. Buj 3BE31HOTO
Heba. Co3Be3ausi, ipKre 3BE3BI,
IUIAHETHI, UX BUIUMOE
nBkerue. CoaHevHast CHCTEMA

https://m.edso0.ru/SPXS2I19VY

56

Comune. ConHeyHas akTUBHOCTb.
Ucrounnk snepruun ConHia u

https://m.edsoo.ru/1JZR54JAQ




57

58

59

60

3BE3T

3BE3/bI, X OCHOBHEBIE
XapaKTePUCTHKH. 3BE3IbI
IJIaBHOM IOCJIEI0BATEIHLHOCTH.
BHyTpenHee cTpoeHHe 3BE3.
CoBpeMeHHBIE MPECTABICHUS O
MIPOUCXOXKICHUU U IBOJFOIIUN
Connna u 3BE37

Maineunsiii [1yTe — Hama
I'amakTtnka. Ilonoxxenue u

nexenne Comaia B [NamakTuke.

lNanmakTuku. YE€pHbIE ABIPHI B
Apax rajJakTHK

Bcenennas. PasOeranue
ranmaktuk. Teopust bonbiioro

B3pbIBA. PenukToBOe H3JIYUCHHUC.

Meraranaktuka

Hepemennsie npodiaembl
aCTPOHOMHH

https://m.edsoo.ru/GGD3W7470

https://m.edsoo.ru/L2U4S1HU?2

https://m.edsoo.ru/9IWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

61

KonTtponbHnas padora
«IIeMEHTBI aCTPOHOMMH U
acTpoU3uKI»

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuii ypok. Posb
(bU3HUKHN U aCTPOHOMHH B
9KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMATbHOU
U 3THUUYECKOM chepax
JIeATETbHOCTH YeJIOBEKA

https://m.edsoo.ru/WNJSCRXYD

63

O6o6matomuii ypok. Pons u

https://m.edsoo.ru/2PFPB28UF




64

65

66

MecTO (PM3UKHU U aCTPOHOMHU B
COBPEMEHHOM HAYYHOU KapTHUHE
MHpa

O6o06matromuii ypok. Posb
¢dusnueckoit Teopun B
(GbopMUpOBaHUY MTPECTABICHHUH
0 (hu3nYecKoi KapTUHE MUPA

O6o6maromuit ypok. Mecrto
buznyecKoil KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MPEJCTABICHUI O IPUPOJE
PesepBHbIil ypok. MaruutHoe
nosie. DJIEKTPOMarHuTHas
WHIYKIUS

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHblit ypok. OnTHka.
OcHOBBI cielIMaNIbHOM Teopun
OTHOCHUTEJIBHOCTH

https://m.edsoo.ru/ESABJRKSL

68

Pesepnsit ypok. KBanToBas
¢uznka. DIeMeHTbl aCTPOHOMUU
U acTpoPU3UKU

https://m.edsoo.ru/RARQLVO2]

OBIIEE KOJIMYECTBO YACOB I10
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

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

JleMOHCTpUpOBaT, Ha TpUMEpPaX polb W MeCTO (QU3UKH B
(hopMUpOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualbHas TOYKAa, WHEpLUalbHAas CUCTEMa OTCUETa, aOCOIIOTHO
TBEPOE TEJO, UICATIBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsal — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

PacnoznaBath usnueckue siBiaeHUs (Ipolecchl) U OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-KUHETUUYECKOH Teopuun
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHMKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
T€Jd, JABWXKEHHE IO OKPYKHOCTH, WHEpLHs, B3aUMOJCIHCTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TNpU  HArpeBaHUU
(oxJlaXkieHnHn), TEIJIOBOE paBHOBECHE, HCIApEHHEe, KOHJEHCalus,
MJIaBJ€HUE, KpUCTAJUIM3allus, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a MpU €ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy MapaMeTpaMH COCTOSIHMS Tra3a B H30IIpolieccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBIDKEHUE, WCMOJIb3ys (U3HUECKUe
BEJIMYUHBI: KOOPJMHATA, IMYTh, MEpPEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Teja, KHWHETHUYeCKas DHEprus,
MOTEeHIIMATbHAS DHEpPrus, MeXaHudeckas paboTa, MeXaHHUYecKas
MOIIHOCTb; TIPU OMUCAHUH MPABHILHO TPAKTOBATH (DU3MUECKUN CMBICIT
UCIOJIb3YEMBIX BEJIWYHH, MX O0O3HAuU€HUs M EAMHHULIBI, HaXOAWUTb
(hopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TE€l WU TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, HCIOJB3Yys (U3MUECKUE BEIUYMHBI: JaBIICHHE Tas3a,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSST JHeprusi, pabora rasa,
KO3(pPUIMEHT TOJIE3HOr0 JACHCTBUS TEIJIOBOTO JBUTATENS;, TpHU
ONHMCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUECKYIO0 BETHUHUHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKUE CBOMCTBA BelleCTBA U
AJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HUCMONB3ysd  (pu3mueckue
BEJINYUHBI: ANEKTPUYECKUI 3apsn, JIEKTPUIECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3HOCTh ITOTEHLMAJIOB; IIPU
OMMCAHUU MPABUIBHO TPAKTOBATh (PU3UUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI;, YyKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIME JAaHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCIN4YMNHaMn

aHaM3UpOBaTh (PU3MUYECKHE TMPOLECChl M SBICHMS, HCHOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMIIBL: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOM JHEPIHH,
3aKOH COXPaHEHUs UMITYJIbCA, IPUHLHUII CYNEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs HHEPLUAIBHBIX CUCTEM OTCUETa; MOJIEKYJIIPHO-
KMHETUYECKYH0 TCOPUIO CTPOEHUsS BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETUYECKOM SHEPruu TEIUIOBOIO IBUIKEHUS MOJEKYN C
aOCOJIIOTHOM TEeMITepaTypoi, MEepBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu 3TOoM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe

BBIp@KEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATH OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HUX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BEITOTHATE SKCIEPUMEHTHI TI0 UCCIIETOBAHHUIO (PM3UIECKUX SIBICHUHN U
MIPOLIECCOB C UCHOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; MpU
5ToM (OpMYIHpPOBaTh NpodieMy (3amady) U THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBidATh MpsIMBIE W KOCBEHHBbIE HW3MEpPEHMs] (PUIUUECKUX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO M3MEpPEHUs U




10.11

10.12

HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpGH.IHOCTCﬁ I/I3MepeHI/1ﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBATh pe3yabTaThl MOJYYCHHOH 3aBHCHMOCTH
(bu3MUecKrX BEIWYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3ybTaTaM UCCICI0OBaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW W MPOECKTHOM JEATEIIBHOCTH C HUCIOJb30BAHHEM

M3MEPUTENBHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3ama4yd C SIBHO 33JaHHONW (DPU3NYECKON MOJEIbBIO,
UCHOJb3ys (PU3MUECKUE 3aKOHbl M TNPHUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢busnveckne BeTUYUHBI B (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelIeHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘-I€CKI/IG SABJIICHUSA

Hcnonp3oBaTh NpU  pelIEHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOHMCKA, CTPYKTYpHUpOBaHMS,
UHTEpIpEeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-IOIMYJISIPHOU
uHpOpMalUY, TOJYYEHHOW M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKU

AHAJIIU3UPOBATD MMOJIYH4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTh TeopeTHyeckue 3HaHUA MO (PU3HKE B TOBCETHEBHOM
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ pudopamMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 35KOJIOTUYCCKOT'O ITOBCACHHUA B Opr>K8.IOH.[CI>i cpeac

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COIMAIBHBIX POJEH,
IUIAaHUPOBaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNiTh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTYyalUsiX, aJ€KBATHO OLIEHUBATh BKJIAJ Ka)XJOTr0 U3 YYaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI




11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOIHH, B IPAKTUYECKON ACATEIbHOCTU
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, slepHas MOJAEIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO SiIpa MPH pelIeHNH (PU3NIECKHUX 3a/1a4

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIecTBHE MarHuroB,
AJNIEKTPOMAarHuTHasE MWHAYKLUWA, JCHCTBHE MArHUTHOrO TMOJsI Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMHCA 3apsf, dJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pacnpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIApU3alusl CBEeTa, AMCIEPCHUsS CBETa, (OTOANEKTPUUECKUM 3 PeKT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PAaAuOaKTUBHOCTDH

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, OMITUYECKHE, JICKTPUICCKYIO MPOBOJAUMOCTh Pa3THIHBIX
Cpel) U DJIEKTPOMAarHuTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HaNpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pazHocTh moteHnmanoB, DJIC, pabota Toka, WHAYKIHS MarHUTHOTO
mons, cuna Awmmepa, cwia JlopeHla, WHAYKTHUBHOCTh KATYIIKH,
SHEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, MepuoJl M YacToTa
KoJieOaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
FapMOHHYECKHUX 3JEKTPOMArHUTHBIX Koje0aHui, boxycHoe
paccTosiHHEe M ONTHYECKas Cuja JIMH3BI, IPU OMUCAHUU MPAaBUIBHO
TPAKTOBAaTh (PUIWYECKUI CMBICT HCIOIB3YEMBIX BEIMYWH, UX
0o003HaYeHMUsI U EOUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BETUYHUHY C APYTUMU BETUYUHAMU




11.5

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHHUHU
IIpaBUJIBHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJI UCTTIOJIB3YCMBIX BCJIMYHH,
nX 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C JPpYI'UMHU BECIMYMHAMU, BEIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnveckue 3aKOHbl M OPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICOBATEIBHOTO M TApajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, YypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPAaHEHUS SJIEKTPUYECKOrO 3apsijia, 3aKoH
COXpPaHEHHUsT  MacCOBOI'O  YHWCJA, TMOCTYynaTtel  bopa, 3aKkoH
palMOaKTUBHOTO pachaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 006JIACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HAIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHuTHOIO II0JIA

MIpOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

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

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; MIPH
aToM (opmyaupoBaTh TpoliemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYIIICCTBJ'ISITB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BLI6I/IpaTB ONTUMAJILHBIA CIIOCO0 HU3MCPCHUA U

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

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsAMBIX ~ M3MEPEHUH; TMpPU ITOM KOHCTPYUPOBAaTh YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOJTYYEHHONW 3aBUCUMOCTH (PU3UUYECKUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, JeaTh BBIBOBI IO PE3yJIbTaTaM

HUCCICIOBAaHUA

11.12

CobmionaTe mpaBuia 0Oe30macHOro Tpyna HpH  MPOBEIECHUHU




UCCIIEIOBAaHUI B pamMKax y4eOHOro OKCIepUMEHTa, Yy4eOHO-
HCCIIEN0BATENBbCKON U MPOEKTHOU AEATEIBHOCTU C UCIIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BAHUSA

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckrue BENWYUHBI B (OPMYIIBI, HEOOXOIUMBIE IS €€ pPEeIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MNpU  peLICHUMM YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMM W NPEJACTABICHUS y4yeOHOW U HAy4YHO-IOIMYJISIPHOM
uHpoOpMalUY, NOJYYEHHOW M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKU

AHAJIM3UPOBATH MMOJIY4aCMYHO HH(bOpMaI_II/IIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAIIUH, MPHUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MaCHOTO HCIIOIh30BAaHUS B

MOBCETHEBHON KU3HU

11.17

[IpuBoauTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(M3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

COOIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Karollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
O053aHHOCTM M IUIAHUPOBATh JIESITENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIOr0 U3 Y4YaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTpUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koxa npoBepsiemoro
pasaena JJIeMEeHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

1.1

1.2

®usuka — Hayka o npupoae. Hayunsie
METO/bI IIO3HAHUS OKpy:karouiero mupa. Poib
JKCIIEPUMEHTa M TEOpUM B  IIpolecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3uke

MopenupoBanue (U3MUECKUX SBICHUH W
nporeccoB. Hayunble runote3sl. dusznueckue
3aKOHBI U TEOpUU. ['paHUIIBI MPUMEHHUMOCTH
(busznueckux 3aKOHOB. [puHnmn
cootBeTcTBUs. Ponmb u wmecto (Qusuku B
(dbopMUpOBaHMM  COBPEMEHHOH  Hay4YHOU
KapTUHBI MUpa, B MPaKTUYECKON

JIeSTEILHOCTH JTIOACH

MEXAHHWKA

2.1.1

2.1

KMHEMATHKA

Mexanngeckoe JABUXKCHUC. OTHOCUTENLHOCTh
MEXaHHUYCCKOT'O ABHIKCHUA. Cucrema orcuéra.

Tpaexropus

[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb,
MIHOBEHHass  CKOpOCTb) M YCKOpEHHue
MaTepUaIbHOM TOUYKH, UX IMPOEKIMH Ha OCH
CUCTEMBI KOOpAMHAT. Crnoxenue

MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBIKECHUE. I'paduku
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHMUH, IIyTH u repeMeleHus

MaTepUaIbHOU TOUKH OT BpEMEHU




2.2

2.1.5

CBoOopaHoOe masienne. Y CKopeHue CBOOOIHOTO

IagacHus

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

LlenTpOoCTpeMHTEIFHOE YCKOPEHHE

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHapsAIOB, LENHBIE U PEMEHHBIE
neperayu

[IpakTueckue paboTHI. N3mepenune
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUSI MEXIY IMYyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIENOBAaTEIbHBIE  paBHBIC
IIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBUKEHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOH
Hy/10. M3ydeHne ABMKEHUs LIapUKa B BI3KOU
xuakoctn. M3ydeHwe  IBWKEHUS — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

JTMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbie

CHUCTEMBI OTCUETA

2.2.2

223

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLMAJIBHOW CHUCTEME OTCUYETA
(UCO). Tperuii 3akon HploToHa ma

MaTCpHUaJIbHBIX TOUCK

224

3akoH BCEMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

ITepBas kocmuyeckasi ckopocThb. Bec Tena

225

Cuia ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHuUs
CKOJBXKEHUS M  CWIa TPEHHA  IOKOS.

Koaddunment tpenus. Cuna cOnpoTUBICHHUS




IIpH ABVXXCHUU TEJIa B JKUAKOCTH HUJIN I'a3c

227

2.2.8

229

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CcuJIbl OTHOCUTEIBHO OCH BpALLEHUS.
IInedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKY,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yueHue NBUKEHUS
Opycka 10 HAaKIOHHOH IUIOCKOCTH IIOA
JeicTBUEM HECKOJbKUX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYT'OCTHU, BO3HHKAIOIIUX
B JehopMHUpPYyeMOH TNpyKUHE U PE3UHOBOM
oOpaslie, OT BEJMYMHBI HUX JepopMaLuu.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

T€JIa, UMCIOIIETO OCh BpallICHUS

2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

2.3.1

NMnynec MarepuanbHONM TOYKH, CHUCTEMBI
MaTepualbHBIX TOYeK. Mmmynec cwibl u

HU3MCHCHUC UMITYJIbCA TCJId

232

233
234

2.3.5

2.3.6

3akoH coxpa”enuss umnyiasca B HCO.
PeakTnBHOE IBIKEHIE

PaboTa cuiibl

MomHocTh CHITEI

Kunernueckasi s3Heprus MaTepuaibHOU TOUKH.
TeopeMa 0 KNHETHYECKON YHEPTUA
[Torenmmaneuast sHeprus. [loTeHnumanbHas
SHEPrus yIpyro nedopMUPOBAHHOM
npyxunbl. [loTeHIManpHas DSHEPrus Tena

BOJIM3HU MOBCPXHOCTHU 3emim

2.3.7

HOTGHL{H&HLHHC N HCIOTCHIHAJIBHBIC CHIIBI.
CBs13b pa6OTI)I HECIMMOTCHIOHUAJIBHBIX CHJI C
N3MCHCHUCM MEXaHUYEeCKOMH SHCpPTUn

CHCTEMBI TECII. 3aKkoH COXpPaHCHUA




MEXaHUYECKOU SHEPTUH

2.3.8

Yrupyrue u Heynpyrue CTOJIKHOBEHHUS

239

2.3.10

TexHuyeckue ycTpoWcTBa: JBUKEHHE PAaKeT,

BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
CKOpPOCTEM Tel IpU HEYNpPyroM yzaape.
UccnenoBanme cBsizu  pabOTbl  CHIIBI  C

H3MEHCHHEM MEXaHUYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE MOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
nemkenue. uddysus. Xapakrep IBUKEHUS U

B3aHMOHeﬁCTBHH qaCTul BCIICCTBA

Mopgenu CTpoeHus Ta30B, KUIAKOCTEH W
TBEPABIX TeN W  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIei

Macca wmonekyn. KommnuectBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Mopnens  uaeanpHoro  raza.  OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOpUU HI€aJIBbHOIO ra3a
AGcomtoTHas TemnepaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPIUU TEIIOBOTO JBUKCHHUS
yactul rasa. [llkana remneparyp KensBrna

VpaBuenune Kianelipona — MeHzeneesa.

3akoH /lanbToHA

I'a30BBIC 3aKOHBI. I/I301'IpOI_ICCCBI B NACAJIbHOM
ra3€¢ ¢ INOCTOAHHBIM KOJHYCCTBOM BE€IICCTBA.

U30TEepMa, U30X0pa, H300apa

Texnuueckue YCTpOMCTBA: TEPMOMETD,

OGapometp




3.2

3.1.10

3.2.1

322

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3JyXa B KJIaCCHOM KoMmHare. MccnenoBanue
3aBUCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

pa3peREHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHaMmuueckass cucrema. BHyTpeHH:A
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

KonunuectBo Temnotel U pabora. BHyTpeHHss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O Ira3a

3.23

Buael Temonepenayu: TEMJIONPOBOJAHOCTD,
KOHBEKLHUS, M3IydyeHue. TertoéMKOCTh Tena.
YienpHass TemI0EMKOCTH BellecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI IIPH TCILIOIICpEaAaAIC

324

3.2.5

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
MIEpBOTO 3aKOHa  TEPMOJMHAMUKHU K
n3onpoueccam. I'paguueckass UHTEpIIpeTaLUs

paboThI Taza

TenmoBbie MammHbl. [IpuHIMIBL OElCTBUSA
TeIUIOBbIX MammH. [IpeoOpazoBanus sHEpruu
B TemwioBbix MamuHax. KoaddunueHt
nonesHoro  nedctBus  (mamee —  KIIM)

terioBoid MamuHebl. [{ukin Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocTs  mpolrieccoB B MPUPOJIE.
TermtoBsie JIBUTATEITH. JKOJIOTHYECKHE

HpO6JICMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAWJIBHHUK, KOHAUTTUOHCD

3.2.8

[Ipaktrueckue padboTel. I3MepeHue yaenpbHOM

TEIUIOEMKOCTH

33

ATPET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue u koHaeHcanws. Mcnapenue




u KUIICHHE. VY nenbHast TEerIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHTEIbHAs BJIAXKHOCTh

332 Bo3ayxa. HacellienHnslit nap
TBépnoe TEJIO. Kpucrannueckue u
3133 amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
o KpuUCTaJlJIOB. >KI/II[KI/IC KpHUCTaAJJIbL.
CoBpeMeHHbIE MaTepHallbl
334 [InaBneHve u KpucCTaUIM3AIMs. Y IeNbHAS
o terioTa miasiienus. Cyoaumanus
3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca
TexHuyeckue YCTpONCTBA: TUTPOMETp U
33,6 IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
o MOJIy4YEHHUsI COBPEMEHHBIX MAaTepUaJIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH
337 [IpakTnueckue paboTHI. N3mepenune
o BJIQXKHOCTH BO3/yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
A1l DnexTpu3anus Tel. JNeKTpuuecKuil 3apsa. JBa
o BUAA SJICKTPUYCCKUX 3apsaa0B
[IpoBoanMKH, JURJIEKTPUKU u
4.1.2
MOJYIPOBOJHUKU
4.1.3 3aKOH COXpaHEHHUS JIEKTPUUYECKOTO 3apsia
414 Bzaumoneiicteue 3apsanoB. 3akon Kymnona
4.1 DneKTpruyeckoe oJIe. Hanpsxénnocts
115 3IEKTPUUYECKOTO MOJIA. [Ipunnun
o CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH
3IEKTPUUYECKOTO TOJIS
116 PaGora cumim  3IEKTPOCTATHYECKOTO  MOJIS.
o ITorennuan. PasHOCTE MOTEHITNAIOB
417 HpOBOIIHI/IKI/I U JUSJICKTPUKKU B IMOCTOAHHOM

JJeKTpuyeckoM  mone.  Jlundnekrpuyeckas




IPOHHUIIAEMOCTDb

DIIEKTPOEMKOCTb. Konpencarop.
OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.

9Hepr1/1;1 3apsXKECHHOI'O KOHACHCATOopa

4.1.10

TexHuueckue  ycTpOMCTBA:  AJIEKTPOCKOIL,
JIEKTPOMETP, DIEKTPOCTaTUYECKasl 3allWTa,
3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED

[IpakTueckue paboTHI. N3mepenune

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

NOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTtounuku Toka. Cuna
Toka. [TocTosHHBII TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMNPOTUBIIECHUE. Y AEIbHOE
o COIPOTHBIICHUE BEIIECTBA
404 [TocnenosarenbHoOE, napajuiesibHoOe,
o CMEIIaHHOE COEAMHEHNE TPOBOHHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTpPEHHEE CONPOTUBIIEHUE MCTOYHUKA TOKA.
o 3akon Oma [Isi  TONHOM  (3aMKHYTO)
anekTpuyeckoit enu. Koporkoe 3amMbIkanue
DneKTpoHHas MIPOBOJMMOCTh TBEPIBIX
408 METaJJIOB.  3aBUCUMOCTb  COIIPOTUBIICHMS
o METaJJIOB oT TEMIEPaTypHI.
CBepxnpoBOIUMOCTb
429 OnekTpuueckuii TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX ITYYKOB
4.2.10 [TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS




4.2.11

4.2.12

MPOBOJMMOCTh TOJYIPOBOAHUKOB. CBOMCTBa

p-n nepexona. [TomynpoBoAHUKOBBIE IPUOOPHI

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAS JIUCCOLIAIHNSL.

DneKTpoan3

DIEeKTPUYECKHUI TOK B rasax.
CaMOCTOSTEIbHEIA W HECAMOCTOSATEIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITEIHLHOTO

pazpsana. Monnus. [1nazma

4.2.13

TexHuueckue  ycTpoiicTBa: ammepMerp,
BOJIbTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC npuOopHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIN JTHO/,
TEPMUCTOPbI u ($oTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ AnoA, ralbBaHUKa

4.2.14

[IpakTnueckue paboThlI. N3yuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmroneHnue

AIIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesaa 3JIEMEHTA

IIpoBepsiemble 371eMeHThI COAEPKAHNUS

4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. JIEKTPOMATHUTHA A UHAYKOUA
[Tocrosunble MarHuThl. B3aumopercrsue
431 MOCTOSSHHBIX MarHUTOB
43 MarnutHoe mose. Bekrop MarHuTHOU
nHAyKuud.  [lpuHnun  cymepno3unuu.
432 Jlunun MarnutHOM wuHAyKIMu. Kapruna

JUHUM  MArHUTHOM  MHAYKIUU  TOJS

IIOCTOAHHBIX MAarHuTOB




MarauTHOEe TMOJ€ MPOBOJHUKA C TOKOM.
KapTuna nuHHMI 1OJIS JUIMHHOTO MPSIMOTO

IIpOBOAHHMKA M 3aMKHYTOI'O KOJBLEBOI'O

433 NPOBOJHMKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumoelicTBrue NpOBOIHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOyJIb M HallpaBJICHUE
Cuuia JlopeHnna, e€ MOAyJb U HaNpaBJICHUE.
JIBrokeHrne  3apsHKEHHOM — YacTHIBI B
435 OHOPOJIHOM MArHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBneHue 3NeKTPOMArHUTHON UHAYKIIUU
437 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/1C unaykuuu. 3aK0H MEKTPOMarHUTHOM
438 unaykuun dapanes
BuxpeBoe anexrpuueckoe mnose. OJIC
WHIYKIIUA B TIPOBOJHUKE, JBIKYIIEMCS
439 MOCTYIATEIbHO B OAHOPOJIHOM MAarHUTHOM
oJie
4.3.10 [TpaBuno Jlenna
NHAyKTUBHOCTH. SIBI€HHME CAMOMHIYKIIUU.
4.3.11 OJ1C camounaykuuu
DHeprusi MarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJEeKTPOMArHUTHOE I10JI€
TexHuueckue yCTpPOMCTBA:  MOCTOSIHHBIC
MAarHHTEHI, AJIEKTPOMATHUTHI,
4.3.14
3JEKTPOBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTnueckue paboTHL. N3yuenne
MarHUTHOTO TOJSl KaTYIIKH C TOKOM.
4.3.15 UccnenoBanme aeWcTBUS  MOCTOSHHOTO

Mar"HuTa Ha paMKy ¢ TokoM. HMccnenoBanue

SABJICHUS 3J'ICKTp0MaFHI/ITHOI71 HHAYKIOUH




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

Konebarensnass cucrema. CBoOOIHBIE

kojeOanus. ['apMoHHMueckue KoyieOaHUsI.
5.1.1

Ilepwion, uacrtora, amiumatyna u  (dasa

KOJIeOaHu M

[IpyxuHHBI MasTHUK. MaremaTu4ecKkuin

MasaATHHK

YpaBHEHHE TapMOHUYECKHX KOJICOAHUIA.
5.1.3 Kunemarnueckoe u JTTHAMHYECKOE

OITMCaHKE KO0JIe0aTEILHOTO JABUKCHUA

[IpeBpamienue SHEPIrUH pu
rapMOHMYECKUX  KoneOaHusix.  CBs3b
5.1.4 AMILIATY/]IbI KosieOaHui HCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMH KosieOaHUil e

CKOPOCTH M YCKOpPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
5.1 3J€KTPOMAarHUTHbHIE KoseOaHus B
UACaTbHOM  KOJIEOATENbHOM  KOHTYE.
AHanoruss MeXJay MEeXaHWYeCKHMMU U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna TomcoHna

3akoH COXPAHCHUS SHEPTHUU B HUACAIIBHOM

KoJe0aTeIbHOM KOHTYpe

BoinykeHHBIE MEXaHUYECKUE KOJieOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHnsie JIEKTPOMAarHuTHbIE

KOJICOaHUS.

[lepemennbiii  Tok.  CHHYCOMAANBHBIN

HepeMeHHBIfI TOK.

MomHocTb [IEPEMEHHOTO TOKa.
5.19 AMIUINTYIHOE W ACHCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [IponsBoacTBo, nepenada




5.2

U TOTpeOJIeHne 3JIEKTPUUECKON SHEpruu.
DKOJIOTHYECKUE PUCKHU MPU MPOU3BOACTBE
3JIEKTPUYECKON SHEPIuH. Kynberypa
HCII0JIb30BAHUS AIEKTPOIHEPTUU B

HOBCCI[HCBHOI‘/'I KHU3HU

5.1.11

TexHudeckue ycTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

3NeKTponepesad

5.1.12

[Ipaktuueckne pabotel. HccrnenoBanue
3aBUCHMOCTH IE€pHOJa MaJbIX KOJIeOaHU
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMeHHOT0 TOKa B
LeNU U3 TOCIEN0BAaTeNIbHO COEAMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTopa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

Mexanuueckue BOJTHBI, YCIIOBHUS
pactpoctpanenus. [lepuon.  CkopocTh
pactpocTpaHeHHss ¥ JJIMHA  BOJIHBIL

HOHepeLIHI)IC " IpOJO0JIBHBIC BOJTHBI

WnTepdepennus 51 TG paKIus

MCEXaHHNYCCKHUX BOJIH

523

524

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

BricoTta Tona. TemMOp 3Byka

DJIEKTPOMAarHuTHbBIE  BOJIHBL. Y CIIOBHS
WU3JyYECHUS!  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

5.2.5

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3aus,
mudpakuus, uHtepdepenuus. CKopocTb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[xana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHbI paaruocCBiA3 U TCICBUJACHUS.




53

528

5.3.1

Pagnomokanus. DJIEKTPOMArHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHbBIC
UHCTPYMEHTHI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIHLMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anTenHa, tenedon, CBU-neun
OIITHUKA

[IpsAMonnHEHOE pacnpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyu cBera

532

533

534

535

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
cera. [loctpoeHne M300paKEHNUIA B TIOCKOM

3epKasie

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS
CBeTa. AOCOIOTHBII IOKa3areib

MIPEIOMIIEHHUS

[omuoe BHYTpPEHHEE OTpa’KEHUE.
[IpenenbHbIli yroa MOJIHOIO BHYTPEHHETO

OTpaKEHUS

Hucnepcuss  cBeta. CIIOXKHBI ~ COCTaB

Oenoro cBera. L[Bet

5.3.6

CoOuparoniue M paccerBarollfe JUH3BL.
Tonkasg nuH3a. DOKYCHOE pACCTOSHHE W
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoenne n300pakeHN B COOMPAFOIIINX
U pacceuBalImux JuH3ax. Dopmyna
TOHKOM JHWH3BL. YBEIHYCHHE, JaBacMoe

JINH30H

5.3.7

[Ipenensl NpUMEHMMOCTH T€OMETPUYECKON

OIITUKHU

5.3.8

WNurepdepentiuss cBera.  KorepeHTHBIE
HWCTOYHHKHU. VYcenoBus HaO01eHUs
MaKCUMYMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)3.3HI>IX KOTCPCHTHBIX HCTOUYHHUKOB




Hudpakuus  cBera.  JludpakuuonHas
peméTka. YcnoBue HaOMIOJICHUS TJIABHBIX
5.3.9 MaKCUMYMOB npu aJlcHun
MOHOXPOMATHYECKOTO CBeTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Tonapuzanus cBera

TexHuueckue yCTpOWCTBA: OYKH, JIyNa,

¢doroanmapar, NPOEKUMOHHBIA —ammapar,

5.3.11 MMKPOCKOIIL, TEJIECKOTI, BOJIOKOHHASI
ONTHKA, T paKIMOHHAS peéTkKa,
TOJISIPOU T
IIpakTuueckue paboTHI. H3mepenue

ImoKasareciisd IMPEJIOMIICHUA. I/ICCJIGZIOBaHI/IC
53.12 § .
CBOUCTB I/I306pa)KeHI/II/I B JIMH3aXx.

HabGmonenue qucnepcuu ceeta

BJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panuupl IPUMEHUMOCTH KJIACCUYECKOMU
MEXaHUKH. ITocTynatel TEOPUHU
6.1 OTHOCHUTEIILHOCTH: MHBApUaHTHOCTb
MOAYJA CKOPOCTHM CB€Ta B BaKyyMe,

NPUHOHUII OTHOCUTCIIBHOCTHU OUHIITEHA

6 OTHOCUTENLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHne BpEeMEHH M COKpalleHue
IUTAHEI
6.3 DHeprus U UMMYJIbC CBOOOIHOM YaCTHIIBI

CBsi3b Macchl C JHEpPrUed W UMITYIbCOM
6.4 CBOOOJTHOM dYacTWUIIBl. ODHEPrUs TMOKOS

CcBOOOIHOI Y4aCTHUIIBI

7 KBAHTOBAS ®U3MKA
SJIEMEHTBEI KBAHTOBOI OIITUKU

®otonbl. Popmyna [lnanka cBs3u SHEPTUU
7.1 7.1.1 ¢doroHa ¢ ero yactroTod. OHeprus u

UMITYJThC (POTOHA

7.1.2 OTkpeiTHE U HccaenoBaHue Gporodddexra.




7.2

7.1.4
7.1.5

Omeiter - AL CroneroBa.  3aKkoHBI
dotorddexra

YpaBHeHue OHHIITEHHA s
dhororddekra. «Kpacnas TPaHMIIA
dotorddexra

Hasnenue ceera. Onwitel [1.H. JIeOGenesa
XHUMHUYECKOE JICHCTBUE CBETA
TexHuyeckue ycTpolcTBa: (POTOIIEMEHT,
(dboTomaryuk, COJIHEYHAs Oarapes,

CBETOANO

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopa o uccinenoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaH MOACIb aToOMa

7.2.2

[Tocrynater bopa. H3znyuenue u
NOIIOIIEHNE (OTOHOB TpU  IEpexone
aTromMa C OJHOIO YpOBHSA DJHEPIrUHM Ha
npyroii. Buasl criektpoB. CriekTp ypoBHeM

OHEPIrur aroMa BOAOpOJaa

7.2.3

7.2.4

BomHosrle cBoiicTBa yactull. BOmHBI fe
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Judpakuus dIeKTpOHOB Ha

KpHUCTaax

CroHTafgHoe U BBIHYXACHHOC H3JITY4YCHHUC.

YcTpoiicTBO U MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpOMCTBA: CHEKTPATbHBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktnueckne pabGotel. HaOmronenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoabl HaOMIONEHUSI M PETUCTpAIUU

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAaTMOAKTUBHOCTH.  ONBITHI




Pesepdopna mo omnpexpeneHuro cocraBa
panmuoakTuBHOTO  m3nmydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3iydeHus. BrnusHue

PaaAuOaKTUBHOCTH HA JKUBBIC OPraHU3MbI

OTkpplTUE  TPOTOHAa U HEUTpOHA.

Hyxnonnas Mozens siapa ['eiizenOepra —
7.3.3

WBanenko. 3apsan supa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBIN u

MO3UTPOHHBIA  Oera-pacnaj. lNamma-
7.3.4
U3ITy4CHHUE. 3aKOH  paJAMOaKTUBHOIO

pacmaga

OHeprus CBS3M HYKIOHOB B  fJpe.
7.3.5
Snepusie cunbl. Jlepekt Maccsl sapa

Snepuble peakuuu. JleleHHE U CHUHTE3
7.3.6
A5ep

Snepusiit peakTop. TepmosinepHbIit

cuHte3. [IpoOnembl W  NEPCHEKTUBBHI
7.3.7

SIIEPHOM  DHEPreTUKH.  ODKOJIOTMUYECKHE

ACIICKThI ﬂ}lepHOﬁ SHEPICTUKHU

OnemeHTapHble  yacTUlbl.  OTKpbITHE
7.3.8 MO3UTPOHA. @dyH/1aMEHTaJIbHbIE

B3aUMOIEHCTBUSA

TexHuuyeckue  yCTpoMCTBa:  JO3UMETD,
7.3.9 Kamepa BuibcoHa, sAxepHBIM peakTop,

aToMHas 6om0a
[Ipaktuueckue pabotel. HccnenoBanue
7.3.10 TPEKOB 4acTHIl (o TOTOBBIM
¢dotorpadusim)
DJIEMEHTHI ACTPOOU3UKNU

Bun 3Bé3mHoro Heba. Co3Be3nmus, SpKHe

8.1
3BE3/IBI, IIAHETHI, UX BUAUMOE JIBIIKEHUE

ConHeuHass cucteMa. IlmaHeTel 3eMHOU
8.2

TPYIIIIBI. IImaseThI-ruralnThl u nux




8.3

CIIYTHUKH, KapJIMKOBBIC IIJIAHCTBI. Margle

testa COTHEYHON CUCTEMBI

Coname, ¢ortochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIa U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3aUMOCBSI3b. Juarpamma
«CTIEKTPATBHBIA  KJIacC — CBETUMOCTHY.
3Bé3mpI  IVIABHOH  ITOC/IENOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE3] TJIaBHOM IoCJICA0BAaTCIIBHOCTHU

8.6

Bnyrpennee CTpOCHUE 3BE3.

CoBpeMeHHbIE Hpe/ICTaBIECHUs 0
HPOUCXO0XkIeHNH U 3Bomonuu ConHia u 3BE31.

JTanbl )KU3HH 3BE3]

8.7

8.8

Mineynsii  Ilyre — Hama I'anmakrtuka.
CnupanbHasgs  crpyktypa  [amaktukw,
pacopeneneHue 3BE37, Tasa U IBUIA.
[lonoxxenne wu paBwxkenne ConHOa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI | aJlTakKTUKHA

Tuner ramaxtuk. Paguoranaktuku H

KBa3aphl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue — BceeneHHOM.
3akon XaOb6ma. Pa3z0eranue rajmakTuK.
Bospact u paguyc BceneHHoM, Teopus
bonpmioro B3peBa. Mogenp  «ropsuen

Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHoO¥.
Meraranaktuka. Hepeménubsie mpoOiembl

aACTPOHOMHHU




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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