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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHUM M TpeOOBaHUM K pe3yibTaraM
OCBOCHHMsI OCHOBHOU 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yIOMUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepkanue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydawommuxcs 10-11 kimaccoB mpu
oOy4eHHH UX (u3HKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim OPI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AMNKU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeameTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE L€ M3Y4YeHUs (PM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl, TIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3HMKU: JIUYHOCTHBIE,
MeTanpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMSI Kypca (pu3nuku Ha 0a30BOM ypOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro nmpenamera « Pu3nkay 1mno rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3myeckoir reorpadueir W acTpoHomHel. Mcmonb3oBaHWE W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIyYeHHUS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JIPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POPMUpOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METO/I MO3HAHUS TIPY BHITIOJIHEHUH UMHU YYE€OHBIX UCCIEA0BaHUM.

B ocHoBy Kypca ¢u3MKu i ypOBHSI cpefHero oOmiero oOpa3oBaHUs
MOJIOKEH PAJ HUJeH, KOTOpPhlE MOXKHO pacCMaTpUBaTh KaK TMPUHIUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B COOTBETCTBUM C HEW maTepuan Kypca (GU3UKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHUSX O MPHUPOAE, TpPaHHUIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3UKM — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (M3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIIbIO, MO3BOJISIIOIINE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOytoume BbhIOOpa (U3MYECKONM MOJeNH Uil CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YpOBHE CpeHEro 00111ero 00pa3zoBaHus TOJKEH U3Y4YaThCs B YCIOBUSX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (U3NKE YUCHHUECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICMOBAHMUSI  M3y4YaeMbIX  SIBICHUA ¥ MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTAa Ha JBYyX oOOydJamomuxcs. TemMaTHuecKhe KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

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

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

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

e (opmupoBaHue npencTaBICHUNA O poNM (PUMKHU IS PA3BUTHUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

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

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HMU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHWC (UBUYECKUX OCHOB WM TIPUHITUIIOB JEUCTBHS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH AJI1 Pa3BUTHSI YMEHHH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

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

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KJTIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporeccoB. HayuHble THUIIOTE3bI.
dusznyecKue 3aKOHbI M TEOPUHU. I paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOpPMUPOBAHUU COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJloroBble W IMQPOBBIC H3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABUMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTe€pUaibHOW TOUKH, UX TPOCKIMU HA OCH CHUCTEMbl KOOpPAMHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMElICHUs
MaTepUabHOU TOYKU OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparnieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JIBHOKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

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

N3ydeHne NBUKEHUS [IapUKa B BI3KOU KHIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

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

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

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

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHHs! CKOJBXKEHUS U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEJIA.

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

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka 1o HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Teja), CUCTEMbl MATEpUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

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

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

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

Paznen 3. MogekyasipHast QU3nKa U TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aMMOJICHCTBUSL 4YacTULl BellecTBAa. MoOJENnu CTPOEHUs Ta30B, KUIAKOCTEH U
TBEPJIBIX TE U 0OBSICHEHWE CBOMCTB BEIIeCTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  uneanpHoro raza. (OCHOBHOE  yYpaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH /JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BellecTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKHU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY IMapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMoCTh poLiecCcoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



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

Jlemoncmpayuu

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

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHbI map. YaenbHas TerioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIs. Y IeJbHasl TerioTa miasjieHus. Cyoaumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

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

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npu NoHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMHUKAa
Tema 1. Inexkmpocmamuka
OnexTpuzanus Tell. OJeKTpUuecKui 3apsn. JIBa Buaa 3IIEKTPUYECKHUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOrO0 3apsija.
BsaumopeiictBue 3apan0B. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onexrpuueckoe mozne. Hampsok€HHOCTh 3nekTpuueckoro nois. IlpuHnun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

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

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHHE. Y AEIbHOE COMPOTHBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 oJHOM (3aMKHYTOM) 35ieKTprudeckoi nenu. KopoTtkoe 3aMbIkaHuE.

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

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynnpoBogHUKOB. CBoMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

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



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATENIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

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

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJAWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTrostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeH. JINHUM MarHUTHOM WMHAYKUMH. KapThHAa JNWMHWKA MarHUTHOM
VHIYKUWH OJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoaercTBue NpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJjieHUE. J[BH>KeHUE 3apsHKEHHOM YacTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BekTOpa MarHUTHOM
WHIYKIUU. OJEKTPOJBIXKYIIAA CUjJla WHIAYKIHU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu @apanes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKLIHH.

DHEPrusi MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIHOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHblE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konedanus. Ilepuon, vacrora, ammiuryga u (aza koseOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATHbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BhIHYKIEHHBIE MEXaHUYECKHE
kosieOanus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennplii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA M
HaIpsHKEHMUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
HHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE IJIEKTpodHepruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue ycTpoWCTBAa M MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUYECKUIA
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

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

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

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

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

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

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

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

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



HccnenoBanrie  CBOMCTB ~ BJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peoMIICHUE, TONSIpU3aLus, JUPPaKIKs, UHTEpPEepeHIHS.

Tema 3. Onmuka

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3blL. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEpGhEpeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

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

[Tonsapuszanus ceera.

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

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cnekTpa ¢ MOMOUIBIO TIPU3MBL.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



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

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAllCHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsizu 3Heprum (HOTOHA C €r0 YaCTOTON. DHEPTHs
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorddexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHuiay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor(d(DHeKT Ha YyCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdEKTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas mopmens aroMma. llocrynatel bopa. M3nydenue u morionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHoBBIE cBoOlicTBa yacTtull. Bonnsl ne bpoitnis. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.

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



Llemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1mo  ompeneneHuto  cocrasa
paavoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anb(a-pacnan. OIEKTPOHHBIM W MO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl W TEPCHIEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyeckoi KapTUHBI MUpA.

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

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMHUU M ACTPOPUIMKH

Otansl pa3BUTHs acTpoHoMuUU. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spkye 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBUKEHUE.

ConneuHas cucrema.

Conunue. ConnewyHass akTUBHOCTh. Mctounuk sHeprur CoJsiHIA U 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIs 3BE3/ TJIaBHOM MOCienoBaTelbHOCTU. BHYyTpeHHee cTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BoIonMK CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa06ma. Pazberanne raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI ONPEICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMATILHOM M 3TUYECKOU cepax AesTeTbHOCTH YEJIOBEKA, POJb U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

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

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

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

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

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



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
AJIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU3O0D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®du3nka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIECUUTh JTOCTHIKEHHUE CICTYIOITHUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOJKHBI
OTpaxaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTHUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTU B MPOIIECCE peaiu3allid OCHOBHBIX HAIMpPaBJICHUN
BOCIIUTATENIBHON IESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3ULIMKU 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKITaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHOW OpPraHU3AIINY;

YMEHHE B3aMO/ICHCTBOBATH C COILIMAILHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJTIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE€ B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOTO OYyAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

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

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JACTH
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) 3KOJIOTUYeCKOr0 BOCIIMTAHUSA:

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

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

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

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEIENSITh IeNIA JCSITEIIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JOCTYKCHUST,
BBISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHUBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJIM, OLICHUBATh PUCKH TIOCIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCJIOBUSIX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIEM.
ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
(bu3nYeCcKO HAYKH;



BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKONW U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOIUTh apTryMEHThI JJi1 J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYLIECTBIIATh IOWCK, AaHAaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3aI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAs ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:
OCYIIECTBIIAThH OOIIEHNE HA YPOKax (PU3UKHU ¥ BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUIKH  KOH(MIUKTHBIX CHUTyalldd W  CMST4YaTh
KOH(JIMKTHI;



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jeHa KOJUIEKTHBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMM HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IMOBEJACHUE B PA3IUUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKHY, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LICIISM;

BJaJ€Th  HABBIKAMU  IIO3HABATENbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHUIM;

UCIIOJIb30BaTh MPUEMBI PeIIeKCHH VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
peuieHus;



YMETh OIIEHWBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEMICHUS TO WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIHMOKH.

B mporecce AOCTHKEHUS JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAMOIar afo A
c(hOpMHUPOBAHHOCT:

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

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHCHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

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

AMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

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

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJiacce npeaMeTHbIC pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpPUMEpax poiab M MeCTO (Pu3MKd B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YYUTBIBATh TPAHMIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEPIIUAIbHAs CHCTEMa OTCUETa, aOCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHHS Ia30B, XKUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIeCKux 3a1ad;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISAPHO-KUHETUYECKOW TEOPUM CTPOCHHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJMHEWHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCALMS, IUIABJIICHUE, KPUCTAUIM3AlUS, KUIICHHUE,
BJIAKHOCTB BO3/yXa, IMOBBILICHUE AABJIICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBf3b MEXIYy NapamMeTpamMyd COCTOSIHHAS Tra3a B  H30mporeccax,
AJICKTPU3ALUA TEJ, B3aUMOJICCTBUE 3aPsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3Yysl (DU3UUECKUE BEIMYUHBI:
KOOpAMHATA, MYyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUa,
VMMITYJIbC T€Jla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUsA, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEeMbIX BEIWYUH, HUX OOO3HAYCHHS U CIWHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasd dHEPIUsi XaOTUUYECKOI0 JABUKEHUS MOJIEKYJ, CPEIHEKBAAPATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUN CMBICT HCHOJb3yeMbIX BEJIMYMH, UX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

OIMUCHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUYECKHE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
DJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD MOJISI, IOTEHLHUAJ, PA3HOCTh MMOTEHIUAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIb3Yys (PU3NUECKue
3aKOHBI ¥ MIPUHLHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM DHHEPIUM, 3aKOH COXPAHEHHS WMIIYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJAPHO-KUHETUUECKYK) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIE
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOU DHEPTUM TEIIOBOrO JBUKEHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOTO 3apsaAna, 3akoH KylioHa, mpu 3TOM pasivyarh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



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

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMNBIT U
bopMyIMpOBaTH BHIBO/IBI,

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

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

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

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHEe 3aKOHBI U MIPUHITUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7a9u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3a7au: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUNBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TPEICTABJICHUS YUYeOHOW U Hay4YHO-MOMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIHIO;

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

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



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

K xoniy oOydyenuss B 11 kjacce mnpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

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

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU pPEUICHUU (PU3NYECKUX
3a/1ay;

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

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

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



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

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapaJIEILHOIO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

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

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

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUN: MpPU ITOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

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

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

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

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCJIOBHS 33/1a4u
BBEIOMPATH (PU3UYECKYI0 MOJENb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIBI,



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

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PACCYXIECHUH C ONOpON Ha H3YUYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTU U
(duznueckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBICHUS y4eOHOW U HAyYHO-TIONMYJISIpPHOM MH(pOpMalUy, MOIYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIY4aeMyI0 HH(OPMALIKIO;

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

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

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUS 310pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrpoububie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
1.1 ®u3rKa 1 METOJbl HAYYHOT'O TTIO3HAHUS 2 bubmmorexa [TOK
' ARLHAYH https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 Huranuia 7 https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
23 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 172
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHORRI TEpMO HHAMIKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 5 bubnnorexa [JOK

da3oBbIe Nepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Pasnen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK

! MeKTpoCTaTI 10 https:/m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK

) pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pa3nes 5. ATMUHMCTPATHBHbIE KOHTPOJIbHbIE Pa00ThI
5.1 ‘ AJIMUHHCTpaTHBHAs KOHTPOJIbHAs paboTa 1

Hroro 1

PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 1 1 3 bubnuorexa [JOK
’ WHYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
)1 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4yecKkue U JIEKTPOMArHUTHBIC 5 | bubnmnorexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 | bubnmnorexa [JOK
) OTHOCHUTEJILHOCTU https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJ1eMEHTHI KBAHTOBOU OIITUKH 6 ngi;;f;;ggiﬂlcwc
4.2 Crtpoenue aToma 4 bu6mmoreka [IOK



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

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznes 6. OBOBIIAIOIIEE ITOBTOPEHHUE
6.1 O6o061maro1iee NTOBTOPEHHE 4 ngg;ﬁf;:ogrou}; 41c97c
Hroro no pazneny 4
Pa3nes 7. ATMUHMCTPATHBHAS KOHTPOJIbHasi padoTa
7.1 | AJMMHHCTpaTHUBHAs KOHTPOJIbHas paboTa 1
Hroro 1
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
| ®usuka — Hayka o npupojae. Hayunsie 1 bubnnoreka [JOK
METOABI TO3HAHUS OKPYKAIOIIETO MUPa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popMupoBaHuu
2 COBPEMEHHOI HAyYHOU KapTHUHBI MUpPA, B 1 bubmmorexa [IOK
p . yi P Vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
Mexanunueckoe aBuxeHue. OTHOCUTEIbHOCTh
3 MeXaHu4ecKoro Asuxenus. [lepemenienue 1 bubmorexa LIOK
P ’ https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE
4 PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHNE 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0c3620
5 BxonHast koHTposibHAs paboTa 1 1
6 PaBHOYyCKOpEHHOE MpsIMOTIUHEITHOE | bubmuoteka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c372¢
7 CBoOonHOe majeHne. Y CKopeHue 1 bubnnorexa [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
g KpuBonunerinoe npmxenue. /[Brmxenue | but6mmoreka [IOK
MaTepUaJIbHOU TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHIIMTT OTHOCUTENHLHOCTH [ amuies.
9 NuepumnansHbie cuctemsl otcuera. [lepBrbrit 1 bubmmorexa [IOK
pH - Lep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
10 Macca tena. Cuna. [Ipunuun cynepno3uuuu 1 bubnmnorexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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cuit. Bropoit 3akon Herorona st
MaTepuaIbHOU TOUKH

https://m.edsoo.ru/ff0c3be8

1 Tperunii 3akoH Hpr0TOHA 1151 MaTEpHUAIIBHBIX bubnuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
12 3aKoH BCEMUPHOTO TsAroreHus. Cuia bubmmoreka [JOK
TsbKkecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
13 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitps:/m.cdsoo.ru/flc3el s
Cuna tpenust. Koaddunuent tpenns. Cuiaa
14 COHpOTI;IBHeHHH npql)/Iq)LLBHmeHI/H/IIO Tena B bubmorexa LIOK
https://m.edsoo.ru/ff0c3f76
JKUJKOCTHU WM rasze
[loctynaTenbHoe U BpalaTeabHOE JBUKEHHE
15 a0CoOJIIOTHO TBEPIOTO Tesia. MOMEHT CHIIBI. bubmmoreka [JOK
I1;meyo cunbl. YciioBUs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbec MmaTepuabHOW TOUKH, CUCTEMBI
16 MaTepuaibHbIX TOUYeK. MIMIynbe cuibl. 3akoH bubmmnoreka [HOK
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
Pabora u mourHoCTh cuibl. Kunetnueckas
17 sHeprus MmarepuanbHol Touku. Teopema 00 bubmmorexa LIOK
. https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUH
[TorenuunanvHas sueprus. [loreHunanbHas
18 SHEPrus ynpyro aeGopMupoBaHHOM bubnmnorexa [JOK
npykuHbl. [loTeHnManbHas s3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU
19 [ToreHunanbHple 1 HEMOTEHIIMAIBHBIE CUIIBI. bubmuoteka [IOK

CBs3b pa6OTBI HCIIOTCHIUAJIIbHBIX CUII C

https://m.edsoo.ru/ff0c478c
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W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYEeCKOH OHEPIrun

JlaboparopHuas pabota «VccienoBanue CBSI3u
paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM

20
SHEPIrUM Tejla Ha IPUMEPE PaCTIKEHUS
PE3UHOBOIO KI'yTa»
KonTtponsHast padora o teme «Kunemaruka.
bubnuoreka [IOK
21 Junamuka. 3aKOHbI COXpaHEHUSI B
https://m.edsoo.ru/ff0c4b74
MEXAHUKE
OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-
. bubnuoreka [{OK
22 KMHETHUYECKOM Teopuu. bpoyHoBCKOE
https://m.edsoo.ru/ff0c4dc2
newkenue. Auddysus
XapakTtep ABUKEHUS U B3aUMOJCHCTBUSA
23 YyacTHIl BenecTBa. Mozenu CTpoeHus ra3os,
JKUJIKOCTEN U TBEPJIBIX TEI
4 Macca monekyn. KonuuecTBo BemecTsa.
[TocrosiHHas ABoraapo
)5 TemmoBoe paBHOBecue. TemnepaTypa u e€
n3mepenue. [llkana remneparyp Llenscus
26 HNneanpuerii raz 8 MKT. OcHoBHOE bubmmoreka IIOK
ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AGcomoTHas TemrepaTypa Kak Mepa cpeiHei
. bubnuotexa [JOK
27 KMHETUYECKOW YHEPTUH IBUKEHUS MOJIEKYJI.
. https://m.edsoo.ru/ff0c511e
VYpasuenue Mengeneesa-Knaneiipona
28 3akon JlambToHa. ['a30BbIe 3aKOHBI
79 JlaGopartopHas pabota «MccnenoBanue

3aBUCHUMOCTU MCIKAY IMapaMCTpaMn



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

COCTOSAHUA pa3pCIKCHHOI'O ra3a»

I/ISOHPOHCCCLI B UACAJIBHOM Ia3€ U UX

bub6nmoreka [IOK

30 rpaduyeckoe npeacTaBIeHNE https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs 3HEpIrHs TEPMOJUHAMUYECKON
31 CHUCTEMBI M CTIOCOOBI €€ N3MEHEHUS. bubnuorexa [JOK
KonuyecTBo TemnoTs! u paborta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPIHsi OJJHOATOMHOI'O HJI€aJIbHOI'O ra3a
bubnuoreka [IOK
32 Braer tenonepesia https://m.edsoo.ru/ff0c5¢c36
VYV nenpHas TEMI0EMKOCTh BELIECTBA. BuGmiorexa LIOK
33 KonuyecTBo TEIIOTHI IpH TEILIONEpEAAUE.
. https://m.edsoo.ru/ff0c5¢36
AnuabaTtHbIii poriiecc
34 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 Bbu6mmoteka [JOK
NPUMEHEHHE K U30IpOoIieccaM https://m.edsoo.ru/ff0c5efc
35 HeoOpaTtumocTs porieccoB B MpUPOJIE. bubmuoreka [IOK
BTopoii 3aKk0OH TepMOIMHAMUKHN https://m.edsoo.ru/ff0c6230
16 [Mpunuun neiictuda u KIIJ[ rernoBoit bubmmoreka IIOK
MaIlIMHbBI https://m.edsoo.ru/ff0c600a
37 Hukn Kapno u ero KII1J|
38 DKoJornyeckre npoodaeMbl TEII0HEPTeTHKU
39 O6o06matomuii ypok «MonexynspHas bubmuoreka [IOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
AIMUHUCTpAaTUBHAs KOHTPOJIbHAs padoTa 3a
40 1 monyronue. KontposnpHas paboTa mo teme bubnuotexa [JOK
«MonekynspHas ¢puzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
41 [TapooOpa3oBaHue U KOHIEHCALIUS. bubmuoteka [IOK

Hcnapenue u KAreHue

https://m.edsoo.ru/ff0c63b6
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AOCOJII0THAS U OTHOCUTEIIbHAS BIA)KHOCTD

bubnunorexa LIOK

42
BO3Ayxa. HachllieHHbIH map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammyeckue u
43 amop(HbIe Teraa. AHU30TPOIUS CBOMCTB bubnmnoreka HOK
KpUCTAILIOB. JKHIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepUalIbl
44 [InaBnenue u kpuctauM3auus. Y geibHas bubnmnoreka HOK
terutoTa tiasienus. Cyonumarus https://m.edsoo.ru/ff0c6708
bubnuoreka [{OK
45 YpaBHEHHE TEILUIOBOTO OajlaHca
P https://m.edso0.ru/f0c6820
46 OnekTpu3zanus Tel. JIeKTPUUECKUH 3apsi. bubnnorexa [JOK
JIBa BUa BIEKTPUUECKHUX 3apsII0B https://m.edsoo.ru/ff0c6bcc
[IpoBOoAHMKY, AUIIEKTPUKHU U
47 H(I))J'I OBOJIHUKH 3a1j§H COXpaHEHUS bubmorexa [IOK
YHpOBOA ) P https://m.edsoo.ru/ff0c6bee
3JIEKTPUYECKOTO 3apsiaa
43 B3aumoneiictBue 3apsanoB. 3akoH Kyiona. bu6nmorexa LIOK
TodeuHblil JIEKTPUUYECKUI 3apsi]T https://m.edsoo.ru/ff0c6ced
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIA.
49 [IprHIMI CyNEPIO3ULINH DIIEKTPUUECKUX bubmorexa [IOK
p VH yrep H . p https://m.edsoo.ru/ff0c6df2
nosieit. JIuauu HanpsKEHHOCTH
50 Pabora cnit anekTpocTaTHYecKoro moss. bubmmnoreka HOK
ITorennuan. PasHoCTh TOTEHIIUAJIOB https://m.edsoo.ru/ff0c6100
[TpoBOTHUKY U AWDIICKTPUKH B
51 3J'IpeKT OCTaTUYECKOM noILe brbmorexa [OK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
but6mmorexa [IOK
52 Onektpoémkoctb. Konnencaro
P A p https://m.edsoo.ru/ff0c7126
53 DIeKTPOEMKOCTD IIJIOCKOTO KOHJIEHCATOPA. bubnuorexa [JOK



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

https://m.edsoo.ru/ff0c72c0

54

55

56

JlaGopaTtopHas pabora "M3mepenne
ANEKTPOEMKOCTH KOHIeHCcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMMPOBAIBHOTO ammapara,
CTPYHHOTO MIPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMJICHUE DIIEKTPOIIPHOOPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBanusl. [locrosaunsiii Tok. Cuia
toka. Hanpsbxkenue. ConpoTuBiieHHE. 3aKOH
OmMa ju1s1 yyacTka Lenu

57

[TocnenoBarenpHOE, AapaLIEIBHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIaHHOTO COSANHEHUS PE3UCTOPOBY

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7410

58

PaboTa 1 MOITHOCTH JEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenma

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7838

59

3akon OMa AJist OTHOM (3aMKHYTO)

aneKTpuueckon uenu. Koporkoe 3ambIkaHue.

JlaGopatopnast pabora «M3mepenne I1C
HNCTOYHHKA TOKA U €TI0 BHYTPCHHCTO
COITPOTHBIICHUS

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7ae0

60

61

PesepBHblit ypok. KonTponbHas pabota 1o
teme "DnektponuHamuka" / Becepoccuiickas
poBepoyHas paborta

O06o6mmamuil ypok «IeKTpoInHAMUKAY /
Bcepoccuiickas npoBepouHast paboTa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56

but6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

62

DIIeKTpOHHAs MPOBOJUMOCTD TBEPIBIX



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

METaJIOB. 3aBUCUMOCTb COMIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.

CBepXIpoBOAMMOCTD
63 DnexkTpuueckuil Tok B BakyyMme. CBoiicTBa 1
AJIIEKTPOHHBIX MTYyYKOB
[TomynipoBOTHUKH, MX COOCTBEHHAS U
64 IpuMecHas IpPoBoaUMOCTL. CBOHCTBA p—n- 1 Bubmaorexa ITOK
p POBOA ’ p https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U
65 paciuiaBax 3JE€KTPOJIMTOB. 1 bubmmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPONUn3
DJIEKTPUUYECKUI TOK B Ta3ax.
. . bubnuorexa [{OK
66 CaMOCTOSITEIBHBIN U HECAMOCTOSITEILHBIN 1
https://m.edsoo.ru/ff0c84ae
paspsia. Mounus. [1nazma
DIeKTprUYecKue IIpUOOPEI M YCTPOMCTBA U X
67 I aKTELIeCKOG 5| I/I:MGHSHI/IG };'I I;Bnna 1 bubmorexa HOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30IIaCHOCTH
bubmmoreka IIOK
68 J4! 1
TOTOBOE TecTHpOBAHHIe https://m.edsoo.ru/ff0c8a8a
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl

[TocTostHHBIE MATHUTHI U X

| B3aumojeiicteue. MarautHoe nose. Bektop 1 bubnunoreka [JOK
MAarHUTHOM MHAYKUMH. JINHUM MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHIYKIIUU
MarsnuTHoO€e noje IPOBOJHUKA C TOKOM. BuG 10K

. nonnoTeKa
2 OmnsiT Opcrena. Bzaumopeiicraue 1
https://m.edsoo.ru/ff0c98fe

MIPOBOJIHUKOB C TOKOM

3 JlaboparopHas padota «/3yuenue 1 1 bubnuorexa [JOK
MardUTHOTO I10JI KaTYLIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJISI HA TPOBOJHUK C

4 TokoM. Cuna Amnepa. JlaboparopHas paboTa 1 1 bubnnoreka [JOK
«HccnenoBanue IeMCcTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»

5 Bxomnas konTponpHas pabora 1 1
JlelicTBME MarHUTHOTO TTOJIS HA Eub 1IOK

nonnoTeKa
6 JBUKYIIYIOCS 3apsKeHHYH0 yactuly. Cuna 1 hittos://m.ed e
ps://m.edsoo.ru/ff0c

Jlopenna. Pa6ora cuinbl Jlopenua
DOnekTpoMarauTHas HHAyKIus. [loTok

7 BEKTOpa MarHUTHOM uHAYyKIuu. I1C 1
WHJYKIWU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu Gapanes

8 JlabopaTtopHas pabota «lccnenoBanue 1 1 bubnmuorexa [JOK



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

SABJICHUA BHeKTpOMaFHHTHOﬁ HHIAYKIHUW>

https://m.edsoo.ru/ff0cal50

10

11

WNHyKTUBHOCTD. SIBIEHNE CAMOMHIYKIIHH.
O/1C camMmOMHIYKIIMU. DHEPIUsl MATHUTHOTO
MOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noje

TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
MTOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTETHU
3JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIeYb

O6o06maromuii ypok «MarautHoe mnosie.
DNeKTPOMarHuTHAs WHIYKIIHS)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

12

Kontponbnas padota no teme «MaruutHoe
rosie. DJIeKTPOMarHuTHasE UHIYKLUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

13

CB000O1HBIE MEXAHUYECKHUE KOJICOAHHUS.
I"apmonundeckue KojicOanus. Y paBHEHHUE
rapMoHUuYecKux kojebanuii. [Ipespaienue
SHEPIUU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0caf06

14

15

16

Jlaboparopnas pabota «VccrnenoBanue
3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHU
rpy3a Ha HUTH OT JUVTMHBI HUTH ¥ MacChl
rpy3a»

Koneb6arenbHblit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B UJ€aIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTHS MEXKITY
MEXaHUYECKAMH H AJIEKTPOMArHUTHBIMH
KoJIeOaHUAMU

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UJICaTHHOM KOJIeOaTeTbHOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

KOHTYpE

IIpencraBnenue o 3aTyxaromux KojaeOaHHsIX.
BbiHyXI€HHBIE MEXaHUYECKUE KOJICOAHMUS.

bu6mmorexa [IOK

17 Pe3onanc. BeinyxneHHbie https://m.edsoo.ru/ff0cbb86
3JIEKTPOMArHUTHBIE KOJIEOaHHS
[Tepemennsbiii Tok. CuHyCOMAATBHBIN
13 MepeMEHHbIN TOK. MOLTHOCTH MEPEMEHHOTO bubmuorexa [JOK
TOKa. AMIUIUTYTHOE U JAEHCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUJIbI TOKA U HAIPSHKEHUS
19 Tpauchopmarop. [IpousBoacTso, nepenava u
noTpedIieHne NIEKTPUIECKON IHEPTHH
VY CTpORCTBO 1 IPAKTUUECKOE PUMEHEHUE
20 3JIEKTPUYECKOTO 3BOHKA, F€HEepaTopa bubmmorexa LOK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay
DKOJOTHYECKHE PUCKU TPU IPOU3BOJICTBE
21 anekTposHeprun. KyneTypa ucnonab3oBaHust
AJEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU
MexaHuuecKre BOJIHBI, YCIOBUS
) pacnpoctpanenus. [lepuona. CkopocTts bubnuoreka [IOK
pacpoCcTpaHeHUs U JIUHA BOJIHEL https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI
3 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnmnorexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
4 DNEeKTpOMarHUTHHIE BOJIHBI, X CBOMCTBA U bubnnorexka [JOK
ckopocTs. IlIkana 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
25 [IpuHIMIBI paTUOCBSI3U U TEIEBUACHHUS.
PazButue cpencts cBsazu. Paguonokamus
26 Konrtponbnas padora «Konebanus 1 BOJTHBD) bubnuorexa [IOK



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA B

https://m.edsoo.ru/ff0cc6f8

27 OJTHOPOIHOU cpene. ToYeuHbI HCTOYHUK buGnnorexa LIOK
P PeAe. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
28 csera. [locTpoenne n300pakeHni B IIIOCKOM bubmmorexa LOK
' P P https://m.edsoo.ru/ff0cd4e0
3epkaje
[Ipenomiienue ceta. [lonHoe BHyTpeHHEE
29 oTpaxkeHue. [IpenenpHblid yro MojaHoro bubmmorexa [IOK
P b - https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXKEHUS
30 JlaboparopHnast pabora «M3mepeHnue bubnnoreka [JOK
IOKa3aTelisl MPEJTOMIIEHUS CTEKIIAY https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue n3o0paxxeHuil B IMH3E.
31 ®opMyIia TOHKOW JTUH3bI. Y BEIMYECHHE bubmmorexa LOK
pMy ' https://m.edsoo.ru/ff0cddle
JTUH3bI
10 Jlaboparopnast pabota «MccnenoBanue
CBOMCTB M300pakKeHHUH B JIMH3AX
Hucnepcus cBeta. CoxkHbIN cocTaB 6e10ro
33 csera. L[Ber. JJaboparopHas pabota
«Habmroienne qucrepcuu cBeTa»
14 Wntepdepennus cera. Audpakius cera. bubnnoreka [JOK
JudpakuonHas pemeéTka https://m.edsoo.ru/ff0ced22
35 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonsapuzanus ceera https://m.edsoo.ru/ff0cf02e
36 OnTuyeckue MprUOOPHI M YCTPOMCTBA U
YCJIOBHS UX 0€301MaCHOTO TPUMEHEHUS
37 I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKOMN bubnnorexka [JOK

MCXaHHUKH. HOCTy.]'IaTLI cHeluanabHON TCOpHUUN

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCHUTCIBHOCTHU

OTHOCHUTENIBLHOCTD OJHOBPEMCHHOCTH.

bu6mmoreka [IOK

38
3ame]JIeHHe BPEMEHH U COKPAILlEHUE JJIMHBI https://m.edsoo.ru/ff0cfa42
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN
39 yacTULbl. CBsA3b MAcChl C SHEPTHEN U buommorexa LIOK
Hel- P https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPIusl MOKOs
AMUHUCTpATHUBHAS KOHTPOJIbHAS paboTa 3a
40 1 monyroaue. KontponbHas pabota bubnuorexa [JOK
«OnTuka. OCHOBBI CHIEIMAILHON TEOPUU https://m.edsoo.ru/ff0cf6£0
OTHOCHUTEIbHOCTH»
41 ®oronsl. opmyina [Inanka. Dueprus u bubnnorexa [JOK
UMITYJIBC OTOHA https://m.edsoo.ru/ff0cfel16
4 OtkpsiTHe U uccnenoBanue Gpororddekra. bubnnoreka [JOK
Omprtet A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3akoHbl portorddekra. YpaBHEeHUE
43 QﬁHmTegHa n%)l(b(bOToa(b(l;eKTa «KpacHas bubnrorexa LIOK
A - CBP https://m.edsoo.ru/ff0d015¢
rpanuna» Gotordpdexra
44 Hasnenue ceera. OnwiThl [1. H. JleGenena. bubnuoteka [JOK
XuMuyeckoe IeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U MPAKTUIECKOE
45 npuMeHeHue: PoTorIeMeHT, (POTOAATUHUK,
CoJIHeUHas OaTapesi, CBETOIUO]]
46 Pemrenue 3anau no reme «J1€MEHTHI bubnmoreka [JOK
KBAaHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbBITEI
47 Pesepdopaa no paccesHuro o-4actu bubmmorexa [TOK
pOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNnb aToMa
48 [Toctynater bopa bubnmuotexa [JOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0d091a

49

Nznyuenue u nornomeHue GOTOHOB MPU
repexo/ie aToMa ¢ OJJHOTO YPOBHS YJHEPTHU
Ha Jipyroi. Buasl ciekTpos

https://m.edsoo.ru/ff0dOafa

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa

50

BonHoBEIE cBOIicTBa yacTull. BoIHEI e
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3Mm. CIOHTaHHOE U BBIHYKJIEHHOE
U3IIy4eHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

51

52

53

54

55

56

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna mo onpeneneHnio cocraa
PaINOAKTUBHOTO U3ITYUCHUS

CgoiicTBa anb(da-, 6era-, ramMmma-u3Iy4eHUs.
Brusinue pagnoakTUBHOCTH Ha KUBbIE
OpraHUu3MBbI

OTkpbITHE IPOTOHA U HEUTPOHA. M30TOMBI.
Anbda-pacnan. DNeKTpOHHBIN U
MO3UTPOHHBIN OeTa-pacnas. ["amma-
W3JTy4YCHHUE

OHeprus cBA3M HYKJIOHOB B sifpe. SInepHble
peakuuu. SnepHslit peaktop. [Ipobiemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN YHEPIEeTUKU

OneMeHTapHble yacTulbl. OTKpBITHE
no3uTpoHa. MeTo sl HaOMoIeH!s U
pPErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrastii cton «®yHIaMeHTalIbHbIE
B3anMo/ieiicTBus. EquHCTBO (hrzmueckoit
KapTHHBI MUPa

OTaIbl Pa3sBUTHUA aCTPOHOMUHU. HpI/IKJ'Ia,Z[HOC

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
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Y MHPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. Bun 3B€3mHOTO HEba.
Co3zBesnus, spKue 3BE3/1bl, TUIAHETHI, UX
BuAUMOE ABkeHue. CojTHeuHas cucTeMa

57

Comnnaue. ConHeuHast aKTUBHOCTE. MICTOUYHUK
sHepruu CoJiHIA U 3BE3]T

58

3BE3/1bI, UX OCHOBHBIC XapPAKTCPUCTHKH.
3BE3/1bI IJIAaBHOM MOCIIEI0BATEILHOCTH.
Buytpennee crpoenue 3831, CoBpeMeHHBIC
MIPEJICTABICHUS O TIPOUCXOXKICHUU H
spoatonuu CoJiHIA U 3BE3]T

59

60

61

Mnineunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue u npuxenue CosHua B
lNanmaktuke. I'amaktuky. YE€pHbIe IBIPHI B
sIpax rajJakTHK

Bcenennas. Paz0eranue ranaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe usinydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

62

63

64

Hrorosoe Tectupoanue

O6o06maromuit ypok. Ponb dpuzuku u
ACTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLTUATLHOM U dTUUECKOM
chepax IeAaTeTbHOCTH YelI0OBEKa

O6o06maromuit ypok. Poib u mecro ¢pusuku
Y aCTPOHOMHUH B COBPEMEHHOI Hay4YHOH
KapTUHE MUpa

65

O6o06maromuit ypok. Pois ¢pusnyeckoit




Teopuu B (GOPMHUPOBAHHH MIPEICTABICHUH O
¢bu3nueckoil kKapTuHe MUpa

66

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTHHBI MUpPA B OOIIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NIPEJCTaBICHUH O
npupoie

67

68

Pe3epBHbIil ypok. MarHuTHOE moJie.
DneKTpoMarHuTHast MHAYKIIHUS

PesepBHblit ypok. Ontuka. OCHOBBI
CIEeLUAIBbHON TEOPHH OTHOCUTEIBHOCTH.
KBanToBas (pu3nka. JneMeHTbl aCTPOHOMUU
1 acTpoPu3uKu

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

10.1

10.2

10.3

JleMOHCTpHpOBAaTh Ha TMpUMEpax poib W MecTo (u3MKu B
(hopMUPOBaHUM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOUN TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEILHOCTU
b1 {001 ()7

Y4UTHIBaTh TPAHUIBI IPUMEHEHUS U3YyYEHHBIX (PU3UYECKUX MOJEINeH:
MarepuaibHash TOYKA, WHEPIMAIbHAs CHUCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TEJNO, UJICATBHBIN ra3; MOAEIH CTPOCHHUS ra30B, )KUIAKOCTEH U
TBEPABIX TEJ, TOYCYHBIA SICKTPUYECKUH 3apsif — MpU PEIICHUU

(1)I/I3I/I‘IGCKI/IX 3aJga4

PacnoznaBate usnyeckue siBiaeHHUs (Ipolecchl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJEKYJISIPHO-KUHETHYECKON TEOpHH
CTPOCHHSI BEIIECTBA W  DJIIEKTPOJWHAMHUKH: paBHOMEpHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOEe JBUXKEHHE, CBOOOJHOE MaJeHue
TN, JBUXXEHHE M0 OKPY)KHOCTH, WHEpIHs, B3aUMOJEHCTBUE Tell;
nuddy3us, OpOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKHIAKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe oO0bEéMa Teln TMpU  HarpeBaHUU
(oxJlaXk1eHnHn), TEIJIOBOEe paBHOBECHE, HCIApEHHEe, KOHJEeHCalus,
MJaBJICHUE, KpUCTAJUIM3alMsl, KHIIEHHE, BIAXHOCTh BO3/yXa,
MOBBINIICHHUE JIaBJICHUS Ta3a MPH €r0 HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXJIy IapaMeTpaMH COCTOSHUS Ta3a B H30MpOIeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBWKEHHE, HCHOJIb3ys (uU3HUecKue
BEJIMYMUHBI: KOOPAMHATA, MyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWJIa, WMIYJIbC Tella, KWUHETUYEeCKas DHEPIrus,
MOTEHIIMAJbHAs JHEpPrusi, MeXaHudeckas paboTa, MeXxaHH4yecKas
MOIITHOCTh; TIPU ONMMCAHUH NMPABHIILHO TPAKTOBATh (PU3NUECKUN CMBICI
UCTOJb3yEeMBIX BEIMYMH, MX O003HAUEHUS W EAMHUIBI, HAXOAUTh
(GhopMyIibl, CBS3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCJIIMYNHaAMU

10.5

OnwuceIBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEI W TCIUIOBBIC




10.6

10.7

10.8

SIBIICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHssI KHHETUYECKas JHEPrUs XaOTHUYECKOIo
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, MU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3yEMbIX BEJIWYHMH, MX O0O3HAYCHHUS W €AMHHUIBI, HAXOIUTH
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BELIECTBA U
QJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HCMONB3ysd  (pusmueckue
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUIECKOE nouie,
HaNPsDKEHHOCTh  I10JI, ITOTEHLMAN, Pa3sHOCTh ITOTEHUHMAJIOB; IIPU
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYEHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYMNHaMN

aHAJM3UpPOBaTh (PU3MUECKHE TMPOLECChl M SBJICHHS, HCHOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOTO TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM JHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IPUHLUII CYNEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM  OTCU€Ta;  MOJIECKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPeIHEW KUHETUYECKOM SHEPrUU TEIUIOBOIO JBHUKEHUS MOJEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUECKOTo 3apsaa, 3akoH KynoHa; mpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCKOoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATH OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHS MX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KU3HU

10.9

BBITIONTHATE SKCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHUI; TIpU
3ToM (QOpMYIHpPOBaTH MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBiiTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PUIUUECKHUX

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAbHBINA CIIOCO0 U3MEpPEHHs U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OICHKN HOFpGHIHOCTGfI I/I3MepeHHI>'I

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIUYMHAMH C
HCIIOIIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI 11O

pe3yibTaTaM UCCICI0BaHUA

CobmromaTe mpaBmiia  0€30MacHOrO0  Tpyda TMPH  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3a1a4d ¢ SIBHO 33JaHHOW (PU3MUECKOW MOJEIBIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnveckne BeTUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE I €€ pelIeHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyY€HHOTO 3HAUYEHUs

(bu3nUecKoil BETUYMHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HETIPOTUBOPCUUBYIO LCIIOUYKY paCCY)K,[[eHI/Iﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I'-I€CKI/IC SABJICHUS

Hcnonp3oBaTh MNpH  pelICHMH YY4EOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpHUPOBAHMS,
UHTEpIpeTalMi W TPEJCTABICHUS y4eOHOM U HAY4YHO-IOIMYJISPHOU
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUUYECKH

AHAIIU3UPOBATH MMOJIY4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUDpAa, B pa3BUTHE TEXHUKH U TEXHOJIOTUH

Hcnonb3oBath TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
YKU3HH 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpuOopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 30pPOBbI U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpyncaromeﬁ cpeac

PaGoTtath B rpymnme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUANBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PANUOHAIBHO  paCHpPENesATh
00s13aHHOCTM M IUIAHUPOBATb JESATEIBHOCTh B HECTAHJAPTHBIX
CUTYyalUsiX, aJ€KBATHO OLIEHUBATh BKJAJ KaXJIOTr0 U3 YYaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI




11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBaHusi

11.1

11.2

11.3

11.4

JleMOHCTpHpOBAaTh Ha TMpHUMEpax polb W MecTo (U3MKH B
(OopMHUpPOBAaHUN COBPEMEHHOW HAay4yHOW KapTHHBI MHUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKH M TE€XHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

.]'IIOI[GfI, OEJIOCTHOCTh U €AUHCTBO (1)I/I3I/ILI€CKOI71 KapTUHbLI MHUpPa

Y4YuTHIBaThH T'paHUILIbI IPUMCEHCHUS H3YUCHHBIX (1)I/I3I/I‘ICCKI/IX MOJICIICH:
TOYCYHBIN BJICKTpI/I‘leCKI/Iﬁ 3apAan, AACpHasaA MOACIIbL aTOMa, HYKJIIOHHAA

MO/IEJIb AaTOMHOTO SiApa MPH pelIeHu: (pru3nyecKux 3aaad

Pacnio3naBate ¢u3udeckue siBIeHUS (MIPOIECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJIEKTPOAMHAMUKMA M  KBAaHTOBOH  (PHM3HKHU:
UIEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHoOe  JAEUCTBUS  TOKa, B3auMoJieiicTBHE MarHuTOB,
NEKTPOMAarHuTHas MHAYKLHSA, JCHCTBHE MAarHUTHOrO TMOJs Ha
MPOBOAHUK C TOKOM U JABMXKYIIMKCA 3apsij, SJIEKTPOMAarHWTHBIE
KoneOaHus W BOJHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBeTa,
OTpaKeHHe,  NpeloMiIeHHe, uHTephepeHuus, Audpakuus U
MoJIIpu3allusl CBeTa, AMCIEPCHUSl CBETa, (OTOAIEKTpUUECKHl 3¢ dexT
(boTtorpdexrt), cBeToBOE MaBieHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHAasd W  HMCKYCCTBEHHas

PaauOaKTUBHOCTD

OnwuceiBaTh  M3yueHHBIE CBOMCTBAa  BelIeCTBA  (DJIEKTPHUECKUE,
MarHMTHbIE, ONTHYECKUE, DIEKTPUUECKYIO0 MPOBOJAUMOCTb Pa3IUYHbIX
Cpel) U DJJIEKTPOMAarHWTHbIE sBJIEHUS (TPOIECCHI), HCIOJb3Ys
¢u3nueckre  BENWYMHBI:  JJEKTPUUECKUH  3aps], CHiIa  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  AJIEKTPUYECKOE  CONPOTHUBIIEHUE,
pasHocTh moteHuuanoB, D/IC, paboTa Toka, MHIYKIHS MarHUTHOTO
oy, cuna Awmmnepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTyILKH,
9HEPrusl NIEKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KosebaHui B KosieOaTebHOM KOHTYpE, 3apsijl U CHIJIa TOKa B Mpoliecce
TFApMOHUYECKUX  DJJEKTPOMAarHUTHBIX  KoJieOaHUil, ¢dokycHoe
paccTosiHUE M ONTHYECKas CUja JIMH3bl, IPU ONUCAaHUM IPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJIB3YEMBIX BEJIHYUH, HX
0003HaYeHHsT W €IUHMIbI, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BETUUYUHY C JPYTMMH BETUYHMHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoag
moaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX AACP, IIPH OIIMCAaHUHU
IIpaBUJIbHO TPaKTOBATb (bI/ISI/I‘IeCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHMH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILICCKy}O BCIMYUHY C APYTUMHU BECIIMYMHAMHU, BBIYHUCIIATH

3HA4YCHHUC (bHSH‘IGCKOfI BCJINYHHBI

AnanmusupoBath (U3MYECKHE TPOLECCHl W SIBICHHS, HCIIOJIb3YS
¢dusnyeckue 3aKOHbl M NPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapaIeIbHOTO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUS CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpAaHEHUS DHEPTHH, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
paIMOaKTUBHOTO pachaja; TMpH O3TOM pa3lindyarh CJIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 006J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOI'O I10JIA

MMPOBOAHHKA C TOKOM, CHJIbL AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)X€HUE, CO3/1aBa€MOE  ILJIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
stoM (dopmynaupoBaTh TMpobieMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TPEIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U Q)OpMyHI/IpOBaTL BBIBOJbI

11.10

11.11

OCYHICCTBJ'ISITI) IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U

HUCIIOJIB30BaTh U3BCCTHBIC METO/IbI OLICHKN HOFpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOJTYYEHHONM 3aBUCHUMOCTH (PU3UUYECKUX
BEJIMYUH B BUJE TaONMIl U TpaduKOB, JeNaTh BBIBOIBI IO Pe3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobOmomaTe mpaBuiia 0O€30MacHOTO TpyAa MpH  [POBEIECHUU




UCCIIEIOBAaHUH B paMkKax ydeOHOTO OSKCIEpUMEHTa, YydueOHO-
HCCJIEN0BATENbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHble 3aa4d C SIBHO 33aHHOW (DPM3MYECKON MOMETBIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI M OLOCHHUBATH PCAJIbHOCTH INOJYUCHHOI'O 3HAYCHUSA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/I€ SABJICHUSA

Hcnonp3oBaTe MHpU  pelICHUMM YY4eOHBIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOMCKA, CTPYKTYpUpPOBAHMUS,
UHTEpIpEeTalMl W NPEJACTABICHUS Y4eOHOM U HAY4YHO-IOIMYJISIPHOM
uH(pOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUUYECKH
aHAJIM3UPOBATh M10JydaeMyro HH(OpMaIUio

OOBSICHATh MPUHLMIIEI ACUCTBUS MAILIMH, TPUOOPOB M TEXHUYECKUX

YCTPOWCTB; pa3inyaTh YCIOBUsA WX O€30MAaCHOTO HCIIOIH30BAaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTh HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IMPOLIECCOB OKPY’KAIOIIET0

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOT Ui

11.18

11.19

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0POBbS H

COOJTIOICHHSI HOPM SKOJIOTMYECKOT0 MOBEJCHHUS B OKpY Katollel cpefie

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeAessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

TPYIIIBI B PELIEHUE paccMaTpUBaeMOi PoOIIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon Koa npoBepsiemoro

HpOBeprEMLIe IJIEMEHTHBI COACPKAHUSA
pa3aejia IJIEMEHTA

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHW A

®uszuka — Hayka o npupoxae. Haydnsle
. METO/bl MTO3HAHUS OKpY’Karolero mupa. Pois
JKCIIEPUMEHTa M TEOpUM B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopnenupoBanue (U3MYECKUX SBICHUH H

1 npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TeOpuH. ['paHULIBI TPUMEHUMOCTH

19 (buzmuecKux 3aKOHOB. [Tpunamn

' cooTBeTcTBUs. Poinp u Mecto ¢u3uku B

dhopmupoBaHUHU COBPEMEHHOM HAay4YHOU

KApTUHBI MHpa, B MIPAKTHYECKOU

NESITENbHOCTH JIFOIEN
2 MEXAHUKA
#H#HHPartt##HKUHEMATUKA

MexaHuueckoe aBrokeHHe. OTHOCUTEIHHOCTD
2.1.1 MeXxaHn4deckoro asmxkennsa. Cucrema oTrcyéra.

Tpaexropus

[lepemerienue, ckopocTh (CpenHssl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  yCKOpPEHHE
21 2.1.2 MaTepuaabHOM TOYKH, UX IPOEKIUH Ha OCH
' CUCTEMBbI KOOpJUHAT. Crnoxenue

MIEPEMELLEHUH U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBIDKEHUE. ['padpuku
2.13 3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHHH, MyTH u HepeMeIIeHHS

MaTCpHaHBHOﬁ TOYKHU OT BPECMCHHA




2.2

CBoOopgHoe masienue. Y CKopeHue CBOOOTHOTO

IHagacHus

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

LleHTpOCTPEMUTENILHOE YCKOPEHUE

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHapsAOB, LENHBbIE U PEMEHHBIE
neperayu

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUSI MEXIY IMYTSIMHU, NPOUIEHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHbIE  paBHBIC
MIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
Hy/10. M3ydeHne qBUKEHUs IapUKa B BA3KOU
xuakoctu.  M3ydeHwe — IBWKEHUs — Telna,

OpOILIEHHOT 0 TOPU30HTAIBHO

#HPari#H## IMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbIe

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IIpuHnun cynepnosunuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanibHOU
TOYKM B HWHEPLMAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon HeloToHa ma

MaTCpHUaJIbHBIX TOUCK

22.4

3akoH BCCMUPHOT'O TATOTCHHA. Cuia TSOKeCTH.

ITepBas kocmuyeckas ckopocTb. Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus
CKOJBXKEHUS M  CWIia TPEHHA  IOKOS.

Koaddunment tpenus. Cunia cOnpoTUBICHUS




IIpH ABMXKCHUU TEJIa B X KUAKOCTH HUJIN I'a3€

227

2.2.8

229

HOCTyrIaTeJ'IBHOG M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO TeTa

MOMEHT CHUJIbI OTHOCUTEIBHO OCH BPALLECHUS.
IInedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJIIUIIHUKH,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAaKIOHHOM IUIOCKOCTH IIOA
JeicTBUEM HECKOJbKUX cwil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYT'OCTHU, BO3HHKAIOMIUX
B JeopMHpPYyeMOH TNpyKUHE U PE3UHOBOM
oOpaslie, OT BEJMYMHBI HUX JeQopMaLuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOIO

TCJa, UMCHOIICTO OCh BPalllCHUA

23

###Par##3AKOHDBI COXPAHEHNA B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI

23.1 MaTepuajgbHBIX ToueK. MMmynbc cuiasl u
N3MEHEHHE UMITyJIbCa Tella
37 3akoH coxpa”eHuss umnyiasca B HCO.
o PeakTnBHOE IBIKEHIE
233 Pabora cunbl
234 MoIHOCTh CHIEI
535 Kunernueckas sHeprus MaTepualbHON TOYKH.
o TeopeMa 0 KNHETHYECKON YHEPTUA
[Torenmmaneuast sHeprus. [loTeHnumanbHas
036 SHEprus yIpyro nepopMHUpOBaHHON
o npyxuHbl. [loTeHuuanbHass dSHeprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIU
[loTeHuManpHple ¥ HENOTEHLUAIbHBIE CHUIIBI.
37 CBs3b pabOThl HEMOTEHUHUAIBHBIX CHJI C

N3MCHCHUCM MEXaHUYEeCKOMH SHECpPTUn

CHUCTEMBI TEII. 3aKkoH COXpPaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHHYeCcKne yCcTpOWCTBA: IBHKEHHUE PAaKET,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. M3ydeHue CBsI3U
5310 CKOpPOCTEM Tel IpU HEYNPYyroM Yyzaape.

UccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

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

B3aHMOHeﬁCTBHH qaCTull B€IICCTBa

Mogenu CTpoeHHsT Ta30B, KUIKOCTEH W
TBEPABIX TeN W  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIei

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

n3mepenue. [llkana remneparyp Lienscus

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOpUU HI€aJIbHOIO ra3a
AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPTUU TEIUIOBOTO JBUKCHMUS
yactul rasa. [llkana remneparyp KensBrna

VpaBuenue Kianelipona — MeHueneesa.

3akoH /lanbToHA

I'a30BBIC 3aKOHBI. I/I301'IpOI_ICCCBI B NACAJIbHOM
ra3c¢ ¢ INOCTOAHHBIM KOJIHMYCCTBOM BC€HICCTBA.

U30TEepMa, U30X0pa, H300apa

Texnuueckue YCTPOMCTBA: TEPMOMETD,

OGapometp




3.2

3.1.10

3.2.1

322

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

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHaMuueckass cucrema. BHyTpeHH:A
JHEprusi TEPMOJUHAMMYECKOHM CHUCTEMBI H

Ccoco0bl €€ U3MEHEHUS

KonunuectBo Temnotel u padbora. BHyTpeHHss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.23

Buael Temonepenayu: TEMJIOMPOBOJAHOCTD,
KOHBEKIHU, M3Iy4yeHue. TermoéMKOCTh Tena.
VYienpHas TemIO0EMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI IIPH TCILIOIICpEaAaAIC

3.24

3.2.5

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
MIEpBOTO 3aKOHa  TEPMOJMHAMUKHU K
n3onpoueccam. I'papuueckas UHTEpIpeTaLUs

paboThI Taza

TenmoBble MammHbl. [IpuHIMIBL OElCTBUA
TeIuIoBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix  MammHax. KoadpounueHt
nonesHoro  nedctBus  (mamee —  KIIM)

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

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocTs  mporieccoB B MPUPOJIE.
TermoBsie JIBUTATEITH. IKOJIOTHYECKHE

HpO6JICMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JIBUTaTElb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITUOHCD

3.2.8

[Ipaktrueckue padboTel. I3MepeHue yaenpbHOM

TEIUIOEMKOCTH

33

###Par###AI' PEIATHBIE COCTOAHUA BEHHIECBA. ®A30BbIE

INEPEXO/bI




4.1

3.3.1

332

[TapoobpazoBanue u KoHAeHcaus. Vcnaperue
u KUIICHHUE. VY nenpHas TEIUI0Ta
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI

KHIICHHUA OT JaBJICHUSA

AOcon0THAsE M OTHOCUTEIbHAs BIIAXKHOCTH

BO3Ayxa. HachllieHHbIH nap

333

334

Teépnoe TeJIO. Kpucraniueckue u
amopdHbie Tena. AHU3OTPONHUS  CBOWCTB
KpHUCTAIJIOB. Kunkue KPUCTAILIBL.

CoBpemeHHbIE MaTepHalIbl

[InaBnenve u KpucTayuM3auus. Y JenbHas

TCILJIOTA I1JIaBJICHHUA. CY6JII/IMaI_II/I$I

3.3.5

3.3.6

ypaBHCHI/Ie TEII0BOro OajaHca

TexHudyeckue yCTpOMCTBA: THUTPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIMH
IIOJIyYEHUSI COBPEMEHHBIX MaTE€pHaJIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, 1 HAHOTCXHOJIOTHHN

3.3.7

4.1.1

[IpaxkTrueckue paboTHI. N3mepenune

BJIA)KHOCTHU BO3JyXa

DJIEKTPOAMMHAMUKA
###HPar#t##OJIEKTPOCTATUKA

Onextpuzanys Ten. DneKTpudeckui 3apsi. JBa

BUJIa DJICKTPUICCKHUX 3apA/10B

[IpoBonHMKH, JTUDJIEKTPUKU u

MOJYIIPOBOAHUKHU

4.1.3

3akoH COXPAHCHUSA JICKTPHUICCKOI'O 3apdaa

4.14

Bsaumonerictsue 3apsinoB. 3akoH Kynona

DneKTpuyeckoe noJie. Hanpsxéanocts
JJIEKTPUYECKOIO TIOJIAL. [TpuHIHN
cyneprnosunuu.  JIuHMM — Hanps>KEHHOCTH

QJICKTPHUYCCKOI'0O I10JIA

PaGota cumim  ANEKTPOCTATUYECKOTO — TOJIS.

Ilorenuuan. Pa3HoCcTh MOTEHIINATIOB

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM




4.2

JNeKTpuYeckoM  mone.  Jluanekrpuyeckas

IIPOHULIAEMOCTD
DNEeKTPOEMKOCTb. Konnencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOopA.
DHeprus 3apsHKEHHOI0 KOHAEHCaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOII,
419 3JEKTPOMETP, DJEKTPOCTaTHYECKas 3allluTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTED
41.10 IIpakTuueckue paboTHI. H3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

HHPar###IIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcaoBus CyHIICCTBOBaHUA IOCTOSAHHOI'O

4.2.1 3JeKTpUYecKoro Toka. Mcrounuku toka. Cuna
Toka. [locTosiHHBIN TOK
4.2.2 Hamnpspkenue. 3akon Oma a1 ygacTka 1enu
423 DNEeKTPUYECKOE COMPOTUBIIEHUE. Y ACIBbHOE
o CONPOTHUBIICHUE BEILIECTBA
4n4 [TocnenosarensHoe, napajieJIbHOE,
o CMEIIaHHOE COEIMHEHUE TTPOBOTHUKOB
Pabota snexrpudeckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MOIIHOCTD JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — IJC) u
427 BHYTPEHHEE COMPOTUBIIEHHE UCTOYHUKA TOKAa.
o 3akoH Oma i1 TOJNHOM  (3aMKHYTOI)
anexTpudeckoi nenu. Kopotkoe 3ambikaHue
DNeKTpOHHAas MPOBOIUMOCTD TBEPBIX
408 METa/UIOB.  3aBUCHUMOCTH  CONPOTHBIICHUSI
o METaJIOB oT TeMIIepaTyphbl.
CBepXIpoBOANMOCTh
425 DNIeKTpUYecKuid TOK B BakyyMe. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB




4.2.10

[TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS
MPOBOIUMOCTb TOJTYNPOBOAHUKOB. (CBOMCTBa

p-n nepexoza. [loaynpoBoJHUKOBbIE TPHOOPHI

4.2.11

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIALHS.

DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

11 KIIACC

Kon Koanposepsiemoro

pasaesa 3JIEMECHTA

DIIEKTPUUYECKUI TOK B rasax.
CaMocCTOSITeIbHBIE U HECAaMOCTOSITEIIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITENBHOTO

paspsaa. Monnus. [1nazma

TexHuueckue YCTpOMCTBA: aMIlepMeTp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
CONPOTHUBIICHN, BaKyyMHBII MO/,
TEPMHUCTOPHI U (boTope3nucTopsl,

HOHprOBO}IHHKOBLIfI Auona, raJlbBaHUKa

[IpakTnueckue paloThI. N3zyuenne
CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB.

W3smepenne 3OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHeEro conpotusieHus. Habmonenue

QJICKTPOJIMN3a

IIpoBepsiemble 371eMeHThI COAEPKAHUS

4 DJIEKTPOAMMHAMUKA
#HHPar#t##MATHUTHOE T1IOJIE. DJIEKTPOMAT'HUTHAA MHAYKIOUA
[Tocrossunble MarHuThl. B3ammoneiictBue
431 MTOCTOSTHHBIX MarHUTOB
4.3 MaruutHoe mone. BekTop MarHMTHOM
432 uHaykuud.  [lpuHnun — cynepro3uiiuu.

Jluanm marautHOM uWHAyKuuu. Kaptuna

JUHUMA  MAarHuTHOM  MHAYKIUHU  TOJIA




IIOCTOSHHBIX MarHuToB

MarauTHOe T10J€ MPOBOJHUKA C TOKOM.
KapTuna nuHUI 1O JUIMHHOTO MPSIMOTO

IIPpOBOAHHMKA M 3aMKHYTOI'O KOJIbBIEBOI'O

4.3.3 MPOBOJIHMKA, KAaTyHIIKU C TOKOM. OmbIT
Opcrena. BzaumoielicTBre TPOBOAHUKOB C
TOKOM
434 Cuita Amriepa, €€ MOJyJIb M HalpaBJIEHUE
Cuua JlopeHiia, €€ MOTyJib M HalpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUIbl B
433 OHOPOJIHOM MArHMTHOM mone. PaGora
cuiibl JIopeHna
436 SIBneHue ANEeKTPOMArHUTHON UHAYKIIUU
437 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
O/1C nnaykuuu. 3aKoH 31EKTPOMarHUTHOM
4.3.8 unnykuuu dapages
BuxpeBoe »snextpuueckoe mnone. IC
WHIYKIIMA B TIPOBOJIHUKE, JBIOKYIIEMCS
439 MOCTYTATEIbHO B OAHOPOJAHOM MarHMTHOM
oJie
4.3.10 [IpaBuso Jlenia
NHayKTUBHOCTH. SIBIEHME CAaMOMHAYKIWH.
4.3.11 OJ1C camouHayKuuu
DHeprusi MarHUTHOTO TOJs KaTyIIKH C
4312
TOKOM
4.3.13 ONEeKTpOMAarHUTHOE I10JI€
TexHuueckue  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHTEHI, AIEKTPOMATHUTHI,
43.14
AJIEKTPOBUTATEb, YCKOPHTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTrueckue paboTHI. N3yuenue
4315 MarHUTHOTO TOJsi KaTyIIKH C TOKOM.

HUccnenosanne aOeliCTBUS IOCTOSHHOIO

Mar"Hura Ha paMKy ¢ TokoM. MccnenoBanue




SABJICHUS 3J'ICKTp0MaFHI/ITHOI71 HHAYKIOUH

KOJIEBAHM 1 BOJIHBI

5.1

##HHPar#MEX AHUYECKHUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarensnass cucrema. CBoOOIHBIE
konebanus. [apmoHmueckue KojaeOaHus.
Ilepwion, uacrtora, amiuMtyaa u  (dasa

KOJIeOaHuM

[IpyxuHHBIH MasTHUK. MaTemMaTu4ecKuu

MasaATHHK

VYpaBHEHHE TapMOHHUYECKHX KOJEOaHUM.
Kunematnueckoe u JMHAMHYECKOE

OIMCAHUE KONeOaTEeIbHOr0 IBUKECHUS

[IpeBpamenue SHEPTUH pu
TapMOHHYECKUX  KOJeOaHUsX. CBs13b
aAMIUTUTYIbI KoJieOaHu HUCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMH KoyieOaHHUi e

CKOPOCTH U YCKOpPEHUs

Konebarenbubiit  koHTYp.  CBOOOAHBIE
JJIEKTPOMAarHUTHBIE KoJieOaHus B
UAeaIbHOM  KOJICOATEJIbHOM  KOHTYpE.
AHanoruss MexXIy MEXaHWYECKHUMU U
AEKTPOMArHUTHBIMU KOJIeOaHUSIMHU.

®opmyna TomcoHa

3akoH COXpPaHCHUA DHCPTUU B HUACAJIBHOM

KoJe0aTelbHOM KOHTYpE

BoinyxeHHbIE MEXaHUUYECKHEe KoJeOaHusl.
Pes3onanc. Pe3onancnas KpHUBasl.
BoinyxneHHnbie AJIEKTPOMarHUTHBIE

KoJIeOanus.

[lepemennbiii  TOok.  CHUHYycCOUIAJBHBIN

IIEPEMEHHBIN TOK.

MomnocTb [IEPEMEHHOTO TOKa.
AMIUIMTYIHOE W JACHCTBYIONIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponsBoacTBo, mepempaya
U NoTpeOleHue 3JIEKTPUUYECKONH 3HEPIUU.
DKOJIOTMYECKUE PUCKHU MPU MPOU3BOJCTBE
JIIEKTPUYECKON JHEPIuu. Kynerypa
WCIIOJIb30BAHUS 3JIEKTPO3HEPTUU B

HOBCEIHEBHOU KU3HU

Texnuueckue ycTpoicTBa: cericmorpad,
ANEKTPHICCKHIH 3BOHOK, JIMHUN

QJICKTpoIepcaaqd

ITpaktiueckue pabotsl. MccienoBanue
3aBUCUMOCTH IepuojJia MaJlbIX KoseOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MAaccChbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
LEeny W3 IOCJIENOBAaTEIbHO COEINHEHHBIX

KOHACHCATOpPA, KaTYIIKHU U pE3UCTOpPa

52

#HPar#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHS
pactpoctpanenus. Ilepuon. CkopocThb
pacmpocTpaHeHuss W JJIMHA  BOJIHBIL.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

522

523

#H#HPar### utepdepenuus n nudpaxuus
MEXaHUYECKUX BOJH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTa Tona. Tem0p 3ByKa

524

525

ONEKTPOMarHUTHHIE  BOJHBL. Y CIIOBHS
W3JIy4eHUsI  JJEKTPOMArHUTHBIX  BOJIH.
B3anmHuas opueHTtanus Bextopos E, B u v

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpa)KeHHEe, MPEJIOMIICHHUE, MOJIIpU3aINs,
mudpakmus, uHTephepeHiusa. CKOpoCTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMArHUTHBIX BOJIH.
HpI/IMCHeHI/Ie 9JICKTPOMAruuTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpyHIUOBI PagMOCBI3U U TEJIEBUJICHMUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaIoLIel cpebl

528

TexHuueckue yCTpOWCTBA: MY3bIKAJIbHbBIC
WHCTPYMEHTBHI, yJIBTpa3ByKOBas
JUAarHOCTHKAa B TEXHUKE M MEIHIIMHE,
pagap,  paauONpPUEMHHUK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-neup

53

###HParfH#OII TUKA

5.3.1

532

[IpsMonuHeHOE pacmpocTpaHEHUE CBeTa
B OJIHOpOJHOM cpene. JIyu cBera

OtpaxeHue cBera. 3aKOHBl OTPAXKEHUS
ceta. [loctpoenre M300paxeHuii B TIIOCKOM

3epKase

533

[Ipernomiienne cBera. 3aKOHBI TPETOMIICHUS
CBeTa. AOCOITIOTHBIH IOKa3areib

MPEIOMIICHUS

534

Iomuoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIl yros IMOJHOTO BHYTPEHHEIO

OTpaXXCHUSA

535

53.6

5.3.7

Hucnepcust  cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

Coluparoniue M pPacCeMBAIONINE JIUH3BI.
Tonkast nuH3a. DOKYyCHOE pacCTOSHUE H
OIITHYCCKAas cuiia TOHKOU JIMH3HBI.
[MocTpoenne n3o00pakeHnt B COOMPArOIINX
W paccenBarommx JuH3ax. Dopmyna
TOHKOW JMH3bI. YBEIUYEHHUE, J1aBaeMoe

JINMH30M

HpCI[CJ'IBI MNPUMCHUMOCTU FCOMCTpH‘lCCKOﬁ

OIITUKHU

5.3.8

HNurepdepentius  cBera.  KorepeHTHBIE
HCTOYHHUKH. YcnoBus HaAOIIOICHUS
MaKCHUMYyMOB u MUHUMYMOB B

UHTep(PEPEHIIMOHHONW KapTHUHE OT JBYX




CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakuus  ceera.  JludpakuuoHHas

pemérka. YciaoBue HAOMIOACHHS TIABHBIX

5.3.9 MaKCUMYMOB npu aJIeHun
MOHOXPOMATHYECKOTO cBeTa Ha
TUGPaKIUOHHYIO PEHIETKY
5.3.10 [Tonapuzanus cBera
TexHuueckue yCTpPOMCTBA: OYKH, JIyIa,
¢doroanmapar, NPOCSKIMOHHBIA ammapar,
5.3.11 MUKPOCKOTI, TEJIECKOII, BOJIOKOHHAS
OTTHKA, TG paKIMOHHAS peméTka,
TIOJIIPOU T
IIpakTuueckue paboTHI. H3mepenne
5312 nokasaresisi mpenomieHus. MccienoBanue

CBOWCTB  HW300paXeHWd B  JIMH3AX.

Hab6mronenue qucnepcuu cBeta

7.1

BJIEMEHTHI CITIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunpl IPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. [TocTynatel TEOPUHU
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTh
MOAYJNA CKOPOCTH CBE€Ta B BaKyyMe,

NPpUHOHUII OTHOCUTCIIBHOCTHU OUHIITENHA

6.2

OTHOCUTENBHOCTh OOTHOBPEMCHHOCTH.
3aMeJIJ'IeHI/Ie BpEMCHU W  COKpalICHUC

JUINHBI

6.3

3Hepr1/1;1 " UMITYJIbC CBO60I[HOI71 JaCcTHUIIbI

6.4

CBs3p Macchl C DHEPIHEH W HMMIYJIbCOM
CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHIIEI

KBAHTOBAS ®U3NKA

HH#Par###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®otonbl. Popmyna [Inanka cBsi3u SHEPrUU
¢doroHa ¢ ero uyactoTod. OHeprus u

UMITYJThC (POTOHA




OTtkpeiTHE U uccaeaoBanue Gotodddekra.
Omeitet AL CroneroBa.  3aKOHBI

dhoTodrddexra

YpaBHeHue OUHIITEHA st
dotorddekra. «Kpacnas TpaHUIA»

dhoTorddekra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOE IEHUCTBUE CBETA

TexHuueckne yCTpOWCTBa: (OTOIIEMEHT,
¢boromaTuuk, COJTHEYHasI Oarapes,

CBETOIUOI

7.2

7.2.1

722

723

CTPOEHUE ATOMA

Mopens atroma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHuo CTPOCHUS

aToMa. HnaHeTapHaﬂ MOJCJIb aTOMAa

[Toctynatet bopa. N3nyuenne "
noryiomeHue (GOTOHOB TpU  Hepexoje
aTomMa C OJHOTO YpOBHSA OJHEPIMM Ha
npyroi. Buns! ciektpoB. CnekTp ypoBHER

OHCPIrUur aToMa BOAOpOaa

BomnHoBEIe cBoiicTBa 4dactui. BoJHBI e
bponns. KopnyckynsipHO-BOIHOBOMI
nyanu3M. Judpakuus 3I€KTpOHOB Ha

Kpucrtajuiax

7.2.4

CrooHTanHOE U BBIHYXKICHHOC H3JIYUCHHUC.

YcTpolicTBO U MPUHLIKIT pabOTHI Jiazepa

7.2.5

TexHudeckue yCTpOMCTBA: CIIEKTPAJIbHBIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  HaGmioneHue

JMHENYaTOro CreKkTpa

7.3

ATOMHOE AJ1PO

7.3.1

Meroasl HaAOMIOAECHHUS W  PETHCTPALUH

QJICMCHTAPHBIX YaCTUI]




7.3.2

OTKpBITHE  PAAMOAKTUBHOCTH.  OIBITHI
Pesepdpopna mo ompeneneHuio cocraBa
panuoakTuBHOrO  u3nmydeHus. CBoiicTBa
anb(da-, 6eTa-, TaMMa-u3ryueHus. Biusaue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

7.3.3

7.3.4

OTKpeITHE  TOPOTOHA W HEWUTpPOHA.
Hyxnonnass monmens sigpa ['eiizenbepra —
NBanenko. 3apsan sapa. MaccoBoe 4HCIIO

sapa. M3oronsl

Anbda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBIH  Oeta-pacman.  ['amma-
U3JIyuCHHE. 3akOH  paJMOaKTHBHOI'O

paciiaaa

7.3.5

7.3.6

7.3.7

OHeprus CBA3M HYKJIOHOB B  sjpe.
SAnepusie cunbl. Jlepekt Macchl siapa
SAnepuble peakuuu. JleneHwe HU CHUHTE3
sanep

SnepHsiii peaxrop. TepmosinepHbIit
cuHre3. [IpoGmemMbl ¥  HEPCHEKTHBBI
SIIEPHOM  DHEPIreTUKU.  DKOJIOTMYEcKHe

ACIICKTHI HﬂepHOﬁ OHCPICTUKU

7.3.8

OnemeHTapHple  yacTHnbl.  OTKpbITHE
II03UTPOHA. @yH/IaMEHTAIIbHBIE

B3aHMOJICHCTBU

7.3.9

TexHudeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BwuibcoHa, sAnepHBIl peakTop,

aroMHas bom0Oa

7.3.10

IIpaktuyeckue pabotel. HccnenoBanue
TPEKOB YacCTHIL (o TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3anoro neba. Co3Besnus, spKue

3BéSIILI, IJ1aHCTHI, UX BUAUMOC IBUXKCHUC

8.2

Conueu”as cucreMa. IlmaHeTsl 3€MHOM




TPYIIIIbI. IInaHETHI-THTAaHTHI u nux
CIIYTHUKH, KAPJIHWKOBBIC IIAHCTHI. Margie

testa CoMHEYHOH CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Connne, ¢otochepa wu  armocdepa.

ConHeyHast akTUBHOCTD
Wctounuk sneprun CosHua u 3B€371

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJHyc, TeMIIepaTypa,
ux B3aUMOCBSI3b. Hunarpamma
«CHEKTpaNbHBII  KJIACC — CBETHMOCTHY.
3BE3apl  IVIABHOW  IOCJIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIf

3BE37] TTIaBHOM IOCICA0BATEILHOCTH

###Par###BHyTpenHee  cTpoeHue 3BE3.
CoBpemMeHHbIE MIPEICTaBIICHUS 0
MPOUCXOKIACHNH W 3Bomtonu ConHua u

3BE3. DTanbl )KU3HU 3BE3I

Mneunsiii  Ilyre — Hama [anakrtuka.
ChnupanbHasgs  cTpykTypa [ amakTukwy,
pacnpenenenue 3BE3N, Trasa W IBUIN.
Ilonoxxenne u gBuxenne ConHua B
lanaktuke. [lnockas u  chepuueckas

noacucTemsol I'amakTuku

8.8

8.9

8.10

Tunel ramaktuk. Paguorajaktukhn U

KBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTHK

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaO0ma. PasOeranme rajgakTHK.
Bo3pact u pamuyc Bcenennoit, teopus
bosbmioro B3peiBa. Mogenbs  «ropsuen

Bcenennoi». PenukroBoe nzinyueHue
MacmrabHass ~ cTpykTypa  BcenenHoil.
Meraranaktuka. Hepeménnbsie npoGiiembl

aCTPOHOMHH




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Msxumes ['.5., Byxosnes b.b., Corckuit H.H. mox penakiueit [lappenTreBoit
H.A. ®usuka. 10 xnacc. ba3oBbrit 1 yriryOJIeHHBI yPOBHUA. AKIIMOHEPHOE
obmectBo “UznarensctBo “Ilpocsemenue’, 2022

Msikumies I'.5., byxosieB b.b., Yapyrua B.M./nmon penaxiueit
[TapdentbeBoit H.A. ®uzuka. 11 kiacc. bazoBblit u yriryOieHHbINH YPOBHH.

AxkrnonepHoe obmectBo “UznarensctBo “IIpocsemienue”, 2023

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
OEJIEPAJIBHA S PABOYAS ITTPOT'PAMMA CPEJIHET'O OBIIEI'O
OBPA3OBAHUS. ®U3UKA. (6a30BsIif ypoBeHb). Mocksa, 2025

https://edsoo.ru/wp-

content/uploads/2025/07/2025_soo_frp fizika 10 11 baz.pdf

(mnst 10—11 kyaccoB 00pa3oBaTENbHBIX OpraHU3ALIMI)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Enunoe coneprkanue odiero odpazoBanus https://edsoo.ru/

HOC "Mos mkona" https://myschool.edu.ru/



https://edsoo.ru/wp-content/uploads/2025/07/2025_soo_frp_fizika_10_11_baz.pdf
https://edsoo.ru/wp-content/uploads/2025/07/2025_soo_frp_fizika_10_11_baz.pdf
https://edsoo.ru/
https://myschool.edu.ru/
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