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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE MOJOXEHUM M TpeOOBaHMI K pe3yibTaTraM
OCBOCHHMSI OCHOBHOU 00pa3oBaTelNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHIENINK TpenofaBaHus yueOHoro mnpeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peaNn3yromux OCHOBHBIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTEeCTBEHHO-HAyYHOW KapTHHBI MHupa oOyuatrommxcs 10-11 kmaccoB mnpu
oOydeHHH UX (pU3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma mo ¢usuke coorBeTcTBYyeT TpeboaHusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEAU3AlNKU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeramMu. B Hel
ONPEENSIOTCA OCHOBHBIE L€ M3Y4YeHUs] (PM3HKM HA YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITAThl OCBOCHMSI Kypca (pu3nuku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yaeOHoro nmpenamera « Ou3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OONIMX 3aKOHAX MPHUPOIbI, BHICTYyMAasl B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaa B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHWE W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIy4YeHHUs HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOW BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMHU YU4E€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca (usuku i ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH PAI HWJEH, KOTOpPhlE MOXKHO pacCMaTpUBaTh KaK MPUHIUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIFOYAET KAK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKpYr (Qusnueckux Teopud. Bemgymum B Kypce sBIsgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

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

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U HKOJIOTHYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHUpPOBAHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: puznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX TMPEACTABICHUSX O MPHUPOAE, TIPaHHUIAX
MPUMEHUMOCTH TEOpHl, JJIsI OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUNH U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN TOIX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YyYaroluXcCsl.
Jlnst  6a3zoBoro ypoBHsS Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
MpaKTUYECKUX padoT. BhlfeneHre B yKa3aHHOM MepeyHe JabopaTopHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISECTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJs W3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusuku. Ilpm dToM  obOecrmieumBaeTcsl  OBJIAJICHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU Kauy€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacuy€THBIX 3a/1ad MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIBbIO, TTO3BOJISIFONIUE MPUMEHATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
XKU3HH, TpeOytonue BbhIOOpa (U3MYECKON MOJENH IS CUTYallMH MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTro mporecca 0a30BbI ypOBEHb Kypca
(bU3HMKK Ha YpOBHE CpeHEro 00111ero 00pa3zoBaHus TOJKEH U3Y4YaThCs B YCIOBUAX
peIMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HE0OX0aMMOEe J1abopaToOpHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (Qu3uKe YUeHHYECKUX MPAKTUIECKUX padOT U JAEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHM C
OPUHIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAlMid st
UCCIICIOBAaHMSI W3yYaeMbIX SIBICHHWM H  TPOIECCOB, OMIHUPUYECKHX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPadOT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 00€CIedrBacTCsl B pacuére
OJHOTO KOMIUIEKTAa Ha JBYyX oOOydJamomuxcs. TemMaTH4ecKHe KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMU LEJIIMHU U3y4€HUsI PUUKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMmupoBaHHE WHTEpeca M CTpeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HAHUS B (HOPMUPOBAHUE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMmMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
duznYeCKUX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX Lene oOecreynBaeTCsl pelIeHUeM CIEeIyIOMMX 3a7ad B

nporecce u3y4eHus Kypca GU3NKN Ha YpOBHE CPEHEro 001ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOIWHAMUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMeHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsICHEHHUS (PU3WYECKUX SBICHUW B TPUPOAC H ISl TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckol MOAENbIO, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NUecKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHUC (UBUYECKUX OCHOB WM TIPUHITUIIOB JEUCTBHUSI TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAFOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHLHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIpETAIuu MHGOPMAIIHH,
OTIpEIeNIEHUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yNIbTaTa;

e CO3JaHME YCIIOBUH AJI1 Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOM JIeATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
OCOOCHHOCTEM 00yJaroOmnUXCs.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MO3HAHUS

@dusnka — Hayka o mnpupone. HayuHble MeTOABI MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KCliepuMEeHTa MW TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (GuU3NYECKUX SBICHUA M MporieccoB. HaydHble THUIOTE3BI.
®duznyeckre 3aKOHBI U TeOpUH. ['paHuIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHLIMTO COOTBETCTBUA.

Ponb u Mecto ¢u3uku B (GOPMUPOBAHUN COBPEMEHHON HayYHOW KapTUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBuxeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOT'O JABHKCHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemerieHre, CKOPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAs CKOPOCTH) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMeleHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPE€HHUS, MNyTH U TNepeMEIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaiCHUSI.

KpuBonuHeitHoe  aBvkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHUE: CIUI0METD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mogenb cucTtembl O0TCU€Ta, WLTIOCTPAIUMS KHUHEMATHUUYECKUX XapaKTEPUCTHK
JIBUKEHHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHnue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEAECIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIL MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 17151 MatepuaibHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenus). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHHE a0COIFOTHO TBEPIOTO Tea.

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

TexHn4eckrue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkon HeroToHa.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHHME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBECHUS TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HUccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tejna), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHUA. [TorenumanbHas DHEPIus YIIPYTO
nedbopmupoBaHHoi — npykuHbl.  [loTeHlManpHas  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHuM CUCTEMBI TEI.
3aKOH COXpAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJgiekyasipHast Qu3nKa 1 TEPMOJTUHAMHUKA

Tema 1. Ocnogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTUIl BellecTBa. MOJENu CTPOCHUs Ta30B, KUIKOCTEW U
TBEPIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNIbHOTO raza. AOCOJIIOTHas TemIepaTypa Kak Mepa
CpeIHEell KWHETUYECKOM SHEpruu TEIUIOBOrO JBMKeHHMs dactul] rasa. [llkana
temneparyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTpUpYIOIIas IPUPOLy AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY HapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U crIoco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJealbHOrO  Ta3a.  Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIWHAMUKH K H3ompolieccaM. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamHax. Kodp@uiMeHT moie3Horo
nericTBus TemioBod MamuHbl. [{ukn KapHo um ero ko3¢ @UIMEHT IOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIeMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HHEpruu Tejaa MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATES BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonvl

[TapooOpa3zoBanue u koHjeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUCTaJTM3aIus. Y IeJapHasl TerioTa miasienus. Cyonumanus.

YpaBHeHUE TEMI0BOTO OaiaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUaioB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pasznea 4. daekTpoanHamuka
Tema 1. Inexkmpocmamuxa
DNeKkTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIa JJIEKTPUUYECKHUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUUYECKUI 3apsi.
Onekrpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro noiid.  [IpuHuumn



CYyNEPHO3ULIUHA AIEKTPUUYECKUX Moyeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AUARNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jusnexktpuyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoieiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B AJIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOpa.

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

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHBICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TAapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOITHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 MoJaHOM (3aMKHYTOM) 35IeKTprudeckoi nenu. KopoTkoe 3aMbIKaHuE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOoBOHUKHY. CobOcTBeHHas U NpUMEcHasi  MPOBOJUMOCTH
noJrynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKUuid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOABWXKYIIEH CHiIbl. KOpOoTKoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XMMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C WU3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quamueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MO/IEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOAOMET M JApPYTHE), JIBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. I1eKmpoOMAZHUMHAA UHOYKUUSA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM uWHAYKUMH. [IpyHOMND cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM HMHAYKIMU. KapTuHa NMHHWIM MarHUTHOU
VHYKLHH [0JISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHuTHOTO TOJIS JUIMHHOTO MPSMOIO NMPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTere NpoOBOIHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BHkKeHUE 3apsHKEHHOM YacTUIIbI
B OJIHOPOJIHOM MarHuTHOM mosne. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKOUU. OJEKTPOABMKYLIAs CUjda HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe nsnexkrpudeckoe Imoje. IDICKTPOABMKYIIAS CHJIA HHAYKUAU B
MIPOBOJAHUKE, IBMXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUMHU. OJEKTPOABMXKYyLIas cuia
CaMOWHIYKLIMH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTENIN DJIEMEHTapHBIX
YaCTULl, UHIYKIWOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MArHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMYA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHia Ha NOHBI 3JIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHOM MHAYKIIAH.

[IpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJBHKYIIEH CHIIBI MHAYKIMU OT CKOPOCTU MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NelCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKLIHU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza xoseOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHyKI€HHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMUsI.

[lepemennpli  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTrypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJeOaTeNbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEMaTUYECKUN MasITHUK).



Hab6nronenue 3aTyxarmmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mocCiIeOBAaTENIbBHOM COEIMHEHWU PE3UCTOPA, KATYLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHU Tpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B ILENM W3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u iudpaxiys MEeXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BonHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aius, udpaxims,
unTepdepenius. CKOpocTh dIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3MU U TENIEBUICHUS. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teedon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE TTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE€30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH: OTpa’KEHHE,
nperoMIIeHUE, OoNspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacpoCTpaHEHUE CBETA B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil yroja MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

ColOuparome U pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoeHnue uzoOpakeHUil B
coOuparolux U paccenBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YcCIOBUE HaOIIOICHUS
[VIABHBIX ~MAaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsgapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM amnmapar, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. MoJielib CBETOBOAA.

HccnenoBanre CBONCTB U300pKEHUM B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerne natepdepeHIIM CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomy4yenue cexkTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl



W3mepeHune nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGmronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

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

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU M COKpAICHUE
JUIVHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs3b MacChl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHULIbL. DHEPTUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
Y UMITYJIbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akOHbI
dotorpdexra. YpaBuenue DinmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTHUECKOE NIpPHUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(d(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUiO 0 -4acTHII.
IlmanerapHas Mmopmens aroma. llocrynatel bopa. M3nydenue u morioumeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DSHEPrHHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOITHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

Habmronenue inHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue JIMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocraBa
panuoakTuBHOrO wu3nMydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITydCHHS.
BnusHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

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

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBHI
AJIEPHON DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUPA.

TexHn4ecKue yCcTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: AO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sakcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zges 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BuTHs actpoHomuu. [IpukiagHOoe U MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3ausi, spKue 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ComHeunas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3L.
3BE3/71bI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpamMma «CHEKTpalbHBIM KJlacC —
CBETHUMOCTB». 3BE31IBI TJIaBHOM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM TMOCJENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3ITydeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUIN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4yHON KapTUHE MHPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBS3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsa B 11 kiacce oCymliecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruK, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBICHWE, HAay4YHbIA (akT, rumote3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJbHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJieOaTelbHbIC
JIBVKCHUS B )KUBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBIN
aHaJIN3.



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

Texnonozus: JMHUM DJIEKTPOIEpENady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHIAYKIMOHHAS I1€4Yb, pajap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenepoH, CBY-neub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOTO TpenMmera «®Du3nWka» Ha YPOBHE CpPEIHETO OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOTO TpeaMeTa «Du3nkay JTOHKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPAJUIIUOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTH B MPOIIECCE peau3alliid OCHOBHBIX HaIpPaBIICHUI
BOCITUTATEIBHOU JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Tpa)kIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpraHU3aIINY;

yYMEHHUE B3aUMOJICHCTBOBATh C COITMATLHBIMU HHCTUTYTAMH B COOTBETCTBUU C
X QYHKIUMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATEITLHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXxJaHCKOMN WUJICHTUYHOCTH,
aTPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHIKCHHSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3cTeTHYECKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl AICTETUKY HAYYHOTO TBOPYECTBA,
npucymero (pu3ndeckoit Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATBHON IesSTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(bU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOIIEH Cpe/ie Ha OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENENATh 1eNIM JCSITENIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JOCTHIKEHUS,
BBISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaAIbHBIX M HEMATEPUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB
IEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:
BJIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYCBBIMH TOHATHIMU M METOJAMHU
(bu3nYeCKON HAYKH;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOEKTHON AESTENbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3a7a4 (U3UYECKOTO COJCp>KaHUsS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [TO3HAHUS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJIATh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCThH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHWA MO (QHU3UKE B TMPAKTUYECKYIO O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nunopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHH B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECYpCOCOCpPEKECHHsI, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COAEpX aHUs B pas3iUuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBON ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
¢dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:
OCYIIECTBIIATH OOIIEHNE HA YPOKax (PU3HKU U BO BHEYPOUHOH JCATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CHUTyallMd W  CMAT4aTh
KOH(JIMKTHI;



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

NOHMMATh M HCIOJb30BATh MPEUMYILECTBA KOMaHIAHOW W MHAUBUIAYAJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHH C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMH y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOrO0 y4YaCTHHKAa KOMaHIbl B
00U pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBAaTh MHJEH C IMO3ULIHH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHble yueOHbIe NeiiCTBHSA
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENIbHYIO AESITENbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH PEIICHUS PacUYE€THBIX U KaueCTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUTEHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JacTH
(GU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th  HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI PeIIEKCUH U1l OLIEHKH CUTYyal[uH, BHIOOpa BEPHOTO
peuieHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEUICHUS IO HX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

PUHUMATH Ce0sl, TOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIMINOKH.

B mpomecce DOCTHXKEHHSI JIMIHOCTHBIX PE3yJIbTAaTOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar Ao IIHA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HANPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTHh AaNanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMM, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUHU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

HNPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojib U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIbHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (UBUYECKUX MOJCICH:
MaTepHuaibHas TOYKa, UHEPIIMAIbHAs CUCTEMa OTCYETa, AOCOTIOTHO TBEPOE TEO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pelIeHnn (PU3NIECKUX 3a/ad;

pacrno3HaBaTh (pu3NUYECKHe SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUM CTPOCHHMS BEIIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpeBaHUM (OXJIAXKICHUH ), TEILIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALUs, IUJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHHUE JABJICHUS I'a3a IIPU €r0 HAIPEBAHUU B 3aKPBITOM
COCyZ€, CBS3b MEXKAY MapaMeTpaMu COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0OB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIONb3Ys (DU3MUYECKUE BEITUUYMHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CWUIa,
MMIYJIbC TE€Jla, KNHETUYECKasd 3HEPIrusi, MOTCHUUAIbHAA YHEPTHS, MEXAHUYECKAS
paboTa, MeXaHWUYECKasi MOIINHOCTh;, MPH ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh HM3YYEHHBIC TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHUE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsT YHEPIUsl XaOTUYECKOTO JABUKEHUS MOJIEKYJ, CPEIHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIs JHEprusi, padora rasa,
KOd(PPUIMEHT TMOJIE3HOTO JCHCTBHS TEIUIOBOTO JBUTATENs; NpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUN CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0o0O3HAaUEHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMH BEJIUUNHAM;

ONMCBHIBAaTh N3YYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIINAJIOB;
IpU ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] W €JAUHHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaTM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUe
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHCHUS MEXAaHWYECKOM JHEPruM, 3aKOH COXPAHEHHS WMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTIUU TEIUIOBOTO JABMKEHUSI MOJIEKYJI C
aOCOIOTHOM TeMIepaTypou, MepPBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHCHHUSI
AJEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasivuyarh CIIOBECHYIO
GbOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TNPUHLUIBI JCHCTBUS  MaIWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh JOKCIIEPUMEHTHI 10 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, NPHU ITOM
dbopmynupoBaTh MpobOieMy/3aady H TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUSA, IMPOBOJIUTH ONBIT H
(bopMyIMpOBATH BHIBO/IBI,

OCYUIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEpPEHUS M MCIOJb30BaTh W3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHNM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yNbTaThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIE TAOJIUILI U TPa(UKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THblEe 3aJayd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEoOXOouMble NIl €€ pelIeHus, NMPOBOJUTH Pacu€Thl M OIEHUBATh PEaJIbHOCTH
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3uYECKHe ABIICHUS,

UCIONB30BaTh  MPH  pPELIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-MONYJIPHON MH(POPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

MPUBOIUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOCKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Uit obecrieueHus: 6€30MacHOCTH MPHU OOpallleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBHIIOJHEHUEM PA3JIMUYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PAlMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHJAPTHBIX CUTYAlUSX, aJ€KBaTHO OILICHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM TIPOOIIEMBI.

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

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUPA,

YUYUTHIBATh TPAHUIBI TPUMEHEHHS W3YUYCHHBIX (DU3UUYECKUX MOJEINCH:
TOYEYHBIN AJEKTPUUECKUM 3apsl, JIyd CBETa, TOUYCYHbIM UCTOYHHK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMUKHN U KBAaHTOBOW (DPM3HUKHU: IJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHUCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsl CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaIuO0aKTUBHOCTB;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  cped) W

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), HUCIMONB3YSd (PU3NYECKUE BEIUUYMHBIL:
IIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Awmmepa, cuna JlopeHia, MHIyKTMBHOCTH
KATYIIKH, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
Koie0aHUN B KoJeOaTenTbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUMU TPABUIBHO TPAKTOBATh (PU3MYECKUIM
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs U EJAMHMIIbI, YKa3bIBATh
(bopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMUYMHY C JIpPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUA M IPOLECCHI, HCIIOIb3Ys
bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMIYJIbC (POTOHA, IEPUO/T TIOTypaciiaia, SHEPTHs CBSI3H
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICI
WCITOJIb3YEMBIX BEJMYMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETNYNHBL

aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBIICHUS, WUCIIONB3Ys (U3HUECKHUE
3aKOHBI W MPUHITUTIEL: 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOTO U MapaILICIHFHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa miia pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHSI MMITYJbCA, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA, MOCTyJIaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICISITh HAIIPABJICHNE BEKTOPa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIbI AMriepa u cuiibl JlopeHta;

CTPOUTh U OIKMCHIBATh H300paXEHHE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BEITIOJTHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIB30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TPH 3TOM
dbopmyupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEIIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
NPSAMBIX HM3MEPEHUH: MPHU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PHKCHpPOBATH
pE3yNbTAThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHAC TAOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHMUS,

COOJII0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPU MPOBEICHUN HCCICIOBAHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEICKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIHMITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOUMbIE ISl €€ peIleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJy4YE€HHOTO 3HaueHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1aUH: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[EMOYKY pacCyXJIEHUI C OMopoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU HU
¢u3nueckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  yueOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUsl Y4eOHOM U Hay4YHO-TIONMYJISIpHOW WH(pOpPMAIUHY, TTOTY4eHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOIy4aeMyt0 HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

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

UCTIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIsl o0ecrieyeHus: 0€30MacHOCTH MpHU OOpaIlEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B TpyHIe C BBHIMOJIHCHHEM pPA3JIUYHBIX COIUANBHBIX POJCH,
IUTAHUPOBaTh PabOTy TPYNIbL, PAMOHANBHO PpACHpENeNsaTh OO0S3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Kourpoububie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTIO3HAHUS 2 bubmmorexa [TOK
) A ya https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Huranuica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmnoreka [JOK
’ TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHORRI TEpMOHHAMIKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

da30BbIe IEPEXOIBI

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



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

Hroro no pazneny

24

Paznen 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
41 MeKTpOCTaTHI 10 https:/m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 37IeKTpUYECKHil TOK. TOKH B 12 bubnunoreka HOK
' pPA3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KJIACC

KounyecTBO yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (wicpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnuorexa [JOK
) WHYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yecKue U dJIEKTPOMarHUTHBIS 5 | bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [IOK
4.1 C) 6
JICMCHTBI KBARTOBOI OITHICH https://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue aToma 4 bubnmuorexa [JOK



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

4.3

ATOMHOE PO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c¢

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LHOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngj;;f;igﬁﬁﬂlcwc
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KJIACC
Kosau4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Koutpoasnubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
®dusnka — HayKa O PUPOJIE.
1 Hayunrie MeT(})];[(I)I HO?I,)H:HI/I}I 1 bubnmorexa LHOK
e https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIIero Mupa
Ponb u MecTo pusuku B

) GbopMHUPOBaHUH COBPEMEHHOMN | bubnunoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATETHPHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO | bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubnuorexa [IOK
JOBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnnoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOomHoe majienue. Y CKopeHue 1 bubnmoreka [JOK
¢BOOOIHOTO ITaEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JIBM>KeHue MaTeprualibHOM TOYKH IO 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [IpuHiun oTHOCcUTENbHOCTH [ anues. 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffO0c3be8

Macca tena. Cuia. Ilpunnun

9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [OK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
HproTona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKkoH BCEMUPHOTO TsAroreHus. Cuna

11 TspkecTH. [lepBas kocMuyeckas bubmorexa HOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenus. Koadduument tpenus.

13 Cuia an OTI/IBnefI/I(I:{ pu BI/IE(GHI/II/I bubmorexa HOK

P PH A https://m.edsoo.ru/ff0c3{76
TeJa B )KUJIKOCTH HWJIU Ta3e
[locTynarensHOE U BpalaTeibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TeNa. bubnunoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYCK. bubnuorexa [JOK
Nmnynbe cuibl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBU)KEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTrepraabHON bubnnoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPrUU

17 [ToreHimanpHas SHEPTHUsL. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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[TorenuuanpHas sHEpPrUs ynpyro
neOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IToTenumanbHble M HENMOTEHIIMAJILHBIE
cuiibl. CBsA3b paboThI
HENOTEHIMAIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPruu

JlaGopaTtopHast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas padbora no teme

«Kunemaruka. /luHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

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

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konuuecto
BemlectBa. [locrosnHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usMmepenue. Illkana remneparyp



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

Ilenscus

Uneansubiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHe KHHETUYECKON YHEPTUn bubmmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabora
)3 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporneccsl B U1€aIbHOM Ta3e U UX bu6mmoreka [JOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOJIMHAMHYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHus1. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UICATHHOTO
rasa
31 Bunae! rerionepenaun bubmorexa LOK
https://m.edsoo.ru/ff0c5c¢36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
bubmuorexa [JOK
32 KonunuecTBo Tennotel npu
. https://m.edsoo.ru/ff0c5c¢36
Tertonepenayde. AnuabaTHBIN TIpoliece
13 IIepBblil 3aKOH TEPMOAUHAMUKH U €T0 bubnnoreka [JOK
HNPUMEHEHUE K U30IIpoLIEccaM https://m.edsoo.ru/ff0c5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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npupone. Bropoii 3akoH
TEPMOJIUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIoru4YecKre mpooIeMbl
TEIJIOOHEPTETUKU
18 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [OK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnorexka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yXxa. HachleHHbIi bubmmorexa [TOK
yxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuorexa [IOK
CBOMWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHBIE MaTepHAITbI
[InaBneHue u KpucTamIM3aLus.
bu6mmorekxa [IOK
43 Y nenpHas TEioTa MIaBJICHHUS.
https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44 YpaBHeHHE TEIIOBOTO OanaHca
p https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. INeKTPUIECKU bubnnorexka [HOK

3apsa. JIBa BU1a SIEKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 MOJIYIPOBOJIHUKH. 3aKOH COXPaHEHHS bubmorexa LOK
YHpOBOZ ) p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsiga
B3aumoneiictBue 3aps10B. 3aKOH
. . bu6mmoreka [IOK
47 Kynona. ToueuHslil 2JIeKTpUUECKUi
https://m.edsoo.ru/ffOc6ce4
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
43 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKkTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubmmorera [TOK
‘ HHat https://m.edsoo.ru/ff0c6£00
MMOTEHITNAJIOB
IIpoBOAHHKH U TUDIEKTPUKHU B
50 anpeKT OCTaTHYECKOM noljw bubmorexa LOK
P ‘ https:/m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p a p https:/m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH TIIIOCKOTO
52 KOHJeHcaTopa. DHEPTH 3apsHKEHHOTO bubmorexa LIOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT NEHCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

anmnapara, CTpyWHOTO IIpUHTEpA.
DneKTpocTaTHIeCcKast 3alluTa.



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

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €0
cyuiectBoBanus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

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

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3axon OMa A5 TOTHOM (3aMKHYTOM)
anekTpuueckoil nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenne D/1C ncrtounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

PesepsHsiil ypok. KonTponbHast
pabota o Teme "DnexTpoanHamuka" /
Bceepoccuiickas npoBepouHast paboTa
O06o0maromuii ypok
«QnexTpoanHamukay / Becepoccuiickas
npoBepoyHas paboTa

0.5

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

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

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

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

61

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPIBIX
METaIJI0B. 3aBUCUMOCThH
COTIPOTUBJICHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh



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

DNEKTPUUECKUH TOK B BaKyyMe.

62 CBoiiCTBA 3JIEKTPOHHBIX ITYYKOB !
[omynpoBoAHUKH, HX COOCTBEHHAS U

63 IpuMecHas IpoBoAUMOCTh. CBoiicTBa | bubnuoreka [IOK
p—n-nepexoaa. [1oaynpoBoAHUKOBEIE https://m.edsoo.ru/ff0c84ae
npudOpHI
DIIEKTPUUYECKHI TOK B pacTBOpax U

64 pacIiaBax 3JIEKTPOJIUTOB. | bubnuoreka [IOK
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DJIEKTPUUYECKHI TOK B raszax.

65 CamocTosTenbHbIN 1 | bubnnoreka [JOK
HECaMOCTOSTENIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ffOc84ae
[Imazma
DnexTpudeckrue Npudbopsl U

66 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH
Konrponbnas pabora no reme

67 «Qnekrpocraruka. [IocTosHHBIMI ] bubnuoreka [IOK
ANEKTPpUYECKUN TOK. TOKH B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeax»

68 PesepBHblit ypok. OGo0maronmii ypok 1 bubmmoreka [IOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoabnsie  Ipakruveckue fll:;:el{l/lﬂ :)I;I[()l;l;z?;fenbﬂme
padoTbI padoThbI pecypeni
[TocTostHHBIE MATHUTHI U X
B3auMo/ieiicTBue. MarHuTHOE T0JIe. | bubmuoreka [{OK
Bexktop MaruutHOM MHAYKUMH. JIMHUM https://m.edso0o.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarsuTHO€ noJje NpOBOJHUKA C
ToKoM. OnbIT Dpcresa. | bubnuoreka [IOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopnas pabora «3yuenue | | bubmuoreka [IOK
MarHUTHOTO ITOJII KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS HA
MPOBOJHUK ¢ TOKOM. Curita Ammepa.
JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue nemcTBUs https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»
JlelicTBME MarHUTHOTO ITOJIS HA
JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. | bubmuorexa [IOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKus. [loTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMATHUTHOW WHTYKITHF)

NHaykTUBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIUU.
DHeprusi MarHUTHOTO MOJIsl KATYUIKHU C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIMOHHAS TI€Yb

O6o06maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHuTHAST HHIYKIHS)

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
KoseOanus. 'apmonndeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienre sHEprun

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MaccChl Ipy3a»

14

Koneb6arenpubiii koHTYp. CBOOOTHBIC

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820



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

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

15

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

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

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEeMEHHbIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussozacrso,
nepenava u norpedieHne
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHNE IEKTPUIECKOr0 3BOHKA,
reHeparopa NepeMEeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTrM4eCKHE PUCKU TIPU
IIPOU3BOJICTBE DJIEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3ZHU

bu6nunoreka LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHnu4ecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacrpocTpaHeHus U JJIUHA BOJHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunble ¥ MPOIOJIbHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 CBOMCTBa U cKopocTh. [IIkana bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0ccfe(
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBsi3u. Pagmonoxarus
)5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuorexa [JOK
Todeunblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceerta. [loctpoeHne bubmmorexa LIOK
p L R https://m.edsoo.ru/ffOcd4e0
M300paKeHM B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [loaHoe
)3 BHYTpeHHee oTpakeHue. IIpenenbHbiil bubmuorexa [JOK
YIOJI MOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS
79 JlaGopatopnas pabora «M3mepenue bu6muoreka [JOK
IoKasaTesIst MPEJIOMIIEHUS CTEKIIa) https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenune n300pakeHuii B bubnuoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue CBOWCTB
M300paXEHUH B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
1 oenoro ceera. L{er. JlabopaTtopHas
pabota «Habmonenne aucnepcuu
CBETa»
13 WNnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknuonHas pemérka https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
ITonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOPbI U yCTPOUCTBA U
YCJIOBHS UX 0€3011aCHOT0 MTPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [locTynarel bubnnoreka [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
OTHOCUTENBHOCTH OJHOBPEMEHHOCTH.
but6mmoreka [IOK
37 3ameJieHre BpEMEHH U COKpAILEHUE
https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMIYJIbC PENATUBACTCKON
38 yacTUIbl. CBsA3b MAcChl C SHEPTHUEN U brbmorexa [OK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs MOKOs
Kontponbnas padota «Onrtuka.
. bubmuoreka [{OK
39 OCHOBBI crielMaIbHON TEOPUU

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6£0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ffOcfel16
OTKpbITHE U HCCIIEI0BAaHUE 56 [TOK
HOINOTEKA
41 oroa(pdexra. OnbITel A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portorddekra. YpaBHeHHE
. . bubnuoreka [{OK
42 Oiinmreitna g gotosddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» potospdexra
JHasnenue cBera. Onbitsl [1. H.
. bubnnorexa [JOK
43 JleOeneBa. XumMudeckoe JIENCTBUE
https://m.edsoo.ru/ff0d04a6
CBETa
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOE MPUMEHEHHUE:
44
¢dboTorIeMEHT, POTOAATUHK,
CONTHEeYHas OaTapesi, CBETOUO]T
45 Pemenune 3amad mo reme «1E€MEHTHI bu6mmoreka IIOK
KBAHTOBOM ONTHKW)) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopna o paccesHuio o-4actu bubmmorexa [TOK
PhopA p 1 https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma
bubnunorexa LIOK
47 ITocrymaTer Bopa
TyJ1atel bop https://m.edsoo.ru/ff0dOafa
H3znyyenne u norionieHue (oToOHOB
48 II I/Iyl';{e €X0JI¢ aToMa C O H(;I;o OBHS bubmmorexa [IOK
p pexon . 8 yp https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buasl ciekTpoB
BomaHoBbIe cBOlicTBa yacTull. BoHEI
N but6mmoreka [IOK
49 ne bpois. KopnyckynsipHo-

BOJIHOBOM nyanu3M. CIIoOHTaHHOE U

https://m.edsoo.ru/ff0dOca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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https://m.edsoo.ru/ff0d0afa
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BBIHYKACHHOC U3JIYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaaAruOaKTUBHOCTH. O1BITEI

Pesepdopaa no onpexnenenuio cocrasa

PAaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus cBA3M HYKJIOHOB B S7pe.
SnepHsle peakuuu. A nepHblit
peaktop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKHE ACIIEKTHI A1EPHOMI
JHEPIreTUKU

DneMeHTapHble yacTulibl. OTKpBITHE
MO3UTpoHAa. MeTo1bl HAOMIOACHUS U
pEruCTpaly JIEMEHTAPHBIX YACTULL.
Kpyrisbiit cton «®yHnameHTanbHble
B3anMoaercTBUg. EMMHCTBO
(bU3UIECKOI KapTUHBI MUPa»

Dransl pa3BUTHS ACTPOHOMUHU.
[IpuknanHoe 1 MUPOBO33PEHYECKOE
3HauYeHUE acTpOHOMUU. Bun
3B&3mHOTO Heba. Co3Be3aus, sIpKue
3BE3/1bl, INIAHETHI, UX BUIMMOE
nemxenue. ColHEUYHAs! cCUCTEMaA

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d1356

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



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

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CosiHiia v 3BE311

57

3BE3/bI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOU
II0CJIeI0BAaTEIbHOCTU. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [lyte — Hama ['anakTuka.
[Tonoxenue u npmxenue CoyHua B
lNanaktuke. 'anaktuku. Y€pHbie
JBIPBI B IPAX TaJaKTUK

59

Bcenennas. Paz6eranue rajakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe u3nydeHue.
MeraranakTuka

60

61

HepemeHHLIe HpO6J’IeMH ACTPOHOMHUU

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI

62

O6o06matomuit ypok. Ponb pusuku u
aACTPOHOMHHU B YKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COITHMATbHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

64

O6o06maromuit ypok. Pomib




(busnueckoit Teopun B GOpMUPOBAHUH
MPEACTABICHUH 0 PU3NUIECKOM
KapTUHE MHpa

Oo6o06maromuii ypox. Mecto
¢u3nvecKoil KapTHHBI MHpa B 001IeM

65 1
PSAly COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. |
DneKTpoOMarHuTHast MHAYKIIUS
PesepBHblit ypok. Ontuka. OCHOBBI

67 CIICIMAIbHON TEOPUH 1
OTHOCHUTEIIbHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.

68 DneMEeHThI aCTPOHOMHUH U 1 brbmmorexa [TOK

P https://m.edsoo.ru/ff0d 1784
acTpo(U3UKH
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

10.1

10.2

10.3

JleMoHCTpHUpOBaTh Ha MpUMEpPax poidb W MeCcTo (U3UKH B
(hopMHUPOBaHHHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTHUU, B MPAKTUYECKON AEATECIbHOCTH
b1 {001 (37

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YYEHHBIX (PU3UYECKUX MOJIEIICH:
MaTepuagbHas TOYKa, WHEpLHUaIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIN CTPOCHHS I'a30B, KUIKOCTEH U
TBEPABIX TEJ, TOUYCYHBIA SICKTPUYECKUN 3apsii — MpU PEIICHUU

(1)I/I3I/I‘IeCKI/IX 3aJga4

Pacno3naBaTh ¢uzndeckue sABJICHHS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KUHETHUUYECKON TEOpHH
CTPOCHHSI  BEIIECTBA M  DJIGKTPOJAWHAMHUKU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
TN, JIBUXXEHHE 110 OKPY)KHOCTH, WHEpIHs, B3aUMOJIEHCTBUE Tell;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOEHHE KHUAKOCTEH U
TBEPABIX  Tel, M3MEHEHHe oObEéMa Tel TpU  HAarpeBaHUU
(oxJIaXk1eHnHn), TEIJIOBOE paBHOBECHE, HCIApEeHHe, KOHJEeHcalus,
IUIaBJIEHUE, KPUCTAIM3AlUs, KWUIIEHHWE, BJIAXHOCTb BO3/yXa,
MOBBIIICHHUE JIaBJICHUS Ta3a MPH €ro HarpEeBaHUHU B 3aKPBITOM COCY/IE,
CBS3b MEXJIy IlapaMeTpaMH COCTOSHHUS Ta3a B H30MPOIeccax;

QJICKTpU3anus TeCI, B3aUMOJICHCTBHE 3apAaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBWXKEHHE, HCHOJb3ys (U3HUEcKue
BEJIMYUHBL: KOOPAMHATA, IIyTh, IEpEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CWIa, MMIYJbC Tela, KHHETHUYECKas DHEPIHus,
MOTEHLIMAJIbHAs JHEpPrusi, MeXaHudeckass paboTa, MexXxaHH4yecKas
MOIITHOCTh; TIPU ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICT
UCTOJb3yEeMbIX BEIMYMH, MX OOO3HAueHHs M EAWHUIIBI, HAXOIUTh
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BeIn4YnHaMun

10.5

OnuceiBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEI W TCILUIOBBIC




10.6

10.7

10.8

SBJICHUS, HWCIHOJB3ys (U3MUCCKHUE BEJIUYMHBI: JIaBJICHUE Tas3a,
TEMIEpaTypa, CPEAHSs KHHETHYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSST JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JEUCTBUS TEIUIOBOI'O JBUTATENS; MPH
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUUHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTe W3ydeHHBIC DJJICKTPUYECKHE CBOWCTBA BEIECTBA U
JJIEKTPUYECKUE  SIBJICHUS  (NIPOIECCHI), HUCHONB3ysd (PHU3MUECcKue
BEJINYUHBI: AIEKTPUYECKUI 3apsan, JIEKTPUIECKOE noie,
HAaIpsODKEHHOCTh  1OJIA, IOTEHLMANI, PAa3sHOCTh IIOTEHLHAIOB; IIPH
OINMCaHUM NPAaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYCHUS U CIWHUIIBI; YyKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIME  JAHHYIO  (U3MYECKYI0 BEJIMYMHY C JIPYTMMHU

BCINYNHaMN

aHaJIM3UpoBaTh (PU3MUYECKHE MPOLECChl M  SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLUIIBI: 3aKOH BCEMUPHOTo TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IPUHLNII CYNEPIIO3ULUN CUJI, TPUHIUII
paBHOIIpaBUs  HHEPLUAIBHBIX CUCTEM OTCUETa; MOJIEKYJISIPHO-
KMHETUYECKYI0 TECOPUIO CTPOEHUS BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KUHETUYECKOM SHEPruU TEIUIOBOIO JBHKEHUS MOJEKYN C
aOCOJIIOTHOM TeMITepaTypoil, MEepPBBIA 3aKOH TEPMOIAMHAMUKH; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) IPUMEHUMOCTH
OOBSCHATH OCHOBHBIC TPHUHIUIBI JCUCTBUS MAaIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iIuuaTh YCJIOBHS HX 0€30MacCHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBITIONTHATE SKCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
3ToM (QOopMyIHpOBaThH MTpodlieMy (3alady) W THUNOTE3Y Y4eOHOro
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIOKEHHOTO

00opynoBaHusl, MPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOBI

10.10

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

BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCO0 U3MEpPEHHsS U




HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXIYy (QUINYECKUMH BEIUYMHAMH C
WCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIpU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MYecKUX BEIMYHUH B BUJE TAOJIUIl U IpadHKOB, JAeNaTh BHIBOIBI IO

pe3ybTaTaM UCCICI0BaHNA

CobmromaTh mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BAaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

10.13

Pemate pacuérHple 3a1a4d C SIBHO 33JaHHONW (DPU3NYECKOH MOJEIbBIO,
UCHOJIb3ys (PU3MUECKHE 3aKOHbl M INPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢busnveckne BETMYMHBI U (POPMYIIbI, HEOOXOIUMBIE s €€ pelieHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3MYecKOil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘IGCKI/IG SABJICHUS

Hcnonp3oBaTe MOpH  pelICHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
UHTEpIpeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-IOMYJISIPHOM
uH(pOpMalUY, TOJYYEHHOW M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAJIIU3UPOBATD MMOJIYI4aCMYHO I/IH(I)OpMaI_II/II-O

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp30BaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B IOBCEAHEBHOU
KU3HM 111 oOecrieueHrs 6€30macHOCTH TP OOpaIIeHUH ¢ MprudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOT'O ITOBCACHHUA B oxpyncaromeﬁ cpeac

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PalUOHAIBHO  PACIpPEaesaTh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTaHIAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

IPYINIBI B peLIeHHE pacCMaTpUBAEMON MTPOOJIEMBI




11 KJTACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpasoBanusi

11.1

11.2

11.3

114

JleMOHCTpHpOBAaTh Ha TMpUMEpax poib W MecTo (U3MKH B
(OpMHUPOBAaHUN COBPEMEHHOW HAay4yHOW KapTHUHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKH W TE€XHOJOTHH, B IPAKTUYECKON ACATEIbHOCTH

J'IIO,I[CfI, OEJIOCTHOCTh U €AUHCTBO (1)I/ISI/ILIGCKOI71 KapTUHBI MHUpPa

V4uuTeIBaTh T'paHUIIbl IPUMEHECHUA N3YUCHHBIX (1)I/ISI/I‘ICCKI/IX MOHCHCﬁZ
TOYCYHBIN BHGKTpI/I‘leCKI/Iﬁ 3apAan, AACpHasaA MOACIIb aTOMa, HYKJIOHHAA

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

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCHI) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOJMHAMUKA U  KBAaHTOBOW  (puU3MKU:
JIEKTPUUECKasi HPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHoe  JEWUCTBUS  TOKa, B3auMoJieiicTBHE MarHuTOB,
AJIEKTPOMAarHuTHasE MHAYKLHMSA, JCHCTBHE MArHUTHOrO MOl Ha
MPOBOAHUK C TOKOM U JABMXKYIIMWCA 3apsij, 3JIEKTPOMAarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE PpacHpoCTpaHEHUE CBETa,
OTpakKeHHe,  INpelomiieHue, uHTepdepeHIus, Audpakuus U
MoJIApU3alusl CBETa, AMCIEPCHUS CBETa, (OTOAEKTPUUECKUM 3¢ (eKT
(boTtoapdexrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOPOJAA, €CTECTBEHHas W  MCKYCCTBEHHas

PaauOaKTUBHOCTD

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHMTHBIE, ONTHYECKUE, DIEKTPUUECKYIO0 IMPOBOJAUMOCTb Pa3INYHbIX
Cpel) U DJJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJb3Ys
¢u3nuecKkre BENWYMHBI:  DJJEKTPUYECKUH  3aps], CHilIa  TOKa,
NEKTPUYECKOE  HANPSIKEHUE,  DIEKTPUYECKOE  CONPOTHUBIICHHE,
pasHocTh moteHuuanoB, DJIC, paboTa Toka, MHIYKIHMS MarHUTHOTO
oy, cuiaa Awmmepa, cwia JlopeHna, WHAYKTUBHOCTh KAaTyILKH,
SHEPrusl IEKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KosiebaHui B KosiebaTeIbHOM KOHTYpE, 3apsi/i U CHJla TOKa B MpoLecce
FapMOHMYECKUX  JJIEKTPOMArHUTHBIX  KOJIeOaHUH, bokycHoe
paccTosiHue U OINTHUYecKas CHJIa JIMH3BI, MPU ONHUCAHUU TPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEJIHYMH, HX
0003HaYeHUsT W €IUHMIbI, YKa3blBaTh (OPMYIbI, CBA3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BEJTMUHHY C APYTUMHU BETUUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCITIOJIb3Ys
(bmuqecxne BCJIMYUHBI: CKOPOCTHb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIMCaHUHU
IIpaBUJIbHO TPaKTOBATb d)HBquCKI/Iﬁ CMBICJT UCITIOJIb3YCMbIX BCJIIMYHH,
nX 00O03HAYCHUSA H CAWHUIIBI;, YKa3bIBaTb q)OpMy.]H:I, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C APpYI'UMHU BECINYMNHAMU, BEIYHUCIIATH

3HA4YCHHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SIBICHHS, HCIOIb3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapajlIeIbHOIO COCIMHECHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPaHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJOMJICHUS ~ CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHS DHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHHUs DSJEKTPHUECKOro 3apsjia, 3aKoH
COXpPaHEHHUsT  MacCOBOIO  YHCJA, TMOCTYylaTtel  bopa, 3akoH
palMOaKTUBHOTO pacnajza; TMpH O3TOM pPa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(TrpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIpaBJICHUC BCKTOpPAa HWHAYKIHKU MArHuTHOTO IIOJIA

IIpOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHL{a

11.8

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

3€pPKaJIoM, TOHKOU JIMH301

11.9

BBIMOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUI; MpH
sToM (dopmyaupoBaTh MpoOiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

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

11.10

11.11

11.12

OCYIHCCTBJISITB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPpU 3TOM BLI6I/IpaTL ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

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

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yiabTaThl IMOTYYEHHONW 3aBUCUMOCTH (PU3UYECKUX
BEJIMYUH B BUJE TaOIMIl U TpaduKOB, JeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBAaHUA

CobmomaTh mpaBuia Oe30MacHOro Tpyna MpH  POBEIECHUU




HCCIEOBaHUNH B paMKax ydeOHOTO DJKCHepUMeHTa, Yy4eOHO-
HCCJIEN0BATENbCKON U MPOEKTHOU AEATEIBHOCTU C UCIIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

PemaTe Ka4C€CTBCHHBIC 3aJa4du: BbBICTPAUBATDH JIOTHYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3YUCHHBIC

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

Hcnonp3oBaTh mpu  pemieHud yueOHBIX 3aJad  COBPEMEHHbBIC
WH()OPMAIIMOHHBIC TEXHOJOTMH JUIS TIOMCKA, CTPYKTYPUPOBAHWS,
MHTEPIpPETAIlMd M TPEJCTABICHUS Y4YeOHONW U HAyYHO-TIOMYJISIPHOM
nH(pOpMALINY, MOJYYEHHON U3 Pa3NUYHBIX HUCTOYHHKOB; KPUTHYECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIllUH, MPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IPOLIECCOB OKPYKAIOILIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp30BaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuy ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 370pPOBbS U

coOJII0ICHHSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Karollel cpesie

PaGorarps B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ pabOTy  IpyMNbl,  PAlMOHAIBHO  pacHpeaessTh
0053aHHOCTH M IUIAHUPOBATh  JIESITENbHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, AaJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B pELICHUE paccMaTpUBaeMoil MPooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Koa npoBepsiemoro

pa3aejia JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

1.1

®uszuka — Hayka o npupoae. Hayunsle
METO/bI MTO3HAHUS OKpY’Karolero mupa. Pois
JKCIIEPUMEHTa M TEOpUHM B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

2.1.1

MopnenupoBanue (U3MYECKUX SBICHUM H
npoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHbl U TEOpUU. ['paHUIIBI NPUMEHHUMOCTH
(buznuecKux 3aKOHOB. [Tpunamn
cootBeTcTBUs. Ponp u Mecto ¢usuku B
(hopMupoBaHUH COBPEMEHHOM HAaY4YHOH
KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEeIbHOCTH IO
MEXAHUKA
KNUHEMATUKA

MexaHn4deckoe ABHKEHHE. OTHOCUTENBHOCTh
MEXAaHHUYCCKOT'O ABHIKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

[lepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M yCKOpPEHHE
MaTepuaibHON TOYKHM, UX MPOEKIMU Ha OCH
CHUCTEMBI KOOP/IMHAT. Crnoxenue

MIEPEMELLEHUI U CIIOKEHUE CKOPOCTEN

PaBromepHOE 51 PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBUKCHUE. I'paduxu
3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
YCKOPEHMH, IIyTH " repeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHHA




2.2

2.1.5

2.1.6

CBoOogHoe majienue. Y CKopeHue CBOOOTHOTO

IHagacHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
JIBUKCHME  MaTepUaJbHOM  TOYKM 11O
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHWHAsA
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpeMHUTEIIFHOE YCKOPEHHE

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHHE CHapsAIOB, LENHBbIE U PEMEHHBIE
neperayu

[IpakTueckue paboTHI. N3mepenune
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUS MEXIY MYTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHbIE  paBHBIC
IIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
Hy/10. MI3ydeHne NBUKEHUs HIapUKa B BA3KOU
xuakoctu.  M3ydeHue — IBWKEHUs — Tela,

OpOILIEHHOT0 TOPU30HTAIBHO

JTIMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbIe

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IIpuHnun cynepnosunuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLMAIBHOW CHUCTEME OTCUYETA
(UCO). Tperuii 3akon HeloToHa mIa

MaTCpHUaJIbHBIX TOUCK

224

2.2.5

3akoH BCEMHUPHOI'O TATOTCHUS. Cua TSOKeCTH.

IlepBas kocMuueckas ckopocTs. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIb)KEHUSI M CHJla  TPEHUS  IOKOS.

Koaddunment tpenus. Cuna conpoTUBICHUS




IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

227

2.2.8

229

HOCTyrIaTeJ'II)HOC M BpamaTC€JIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CUJIbI OTHOCUTEIBHO OCHU BPALLEHUS.
IInedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKH,

JABMXXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTnueckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAaKIOHHOM IUIOCKOCTH IIOA
JeicTBUEM HECKOJbKUX cuil. MccnenoBanue
3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX
B JehopMHpyeMO TNpyKUHE U PE3UHOBOM
oOpasue, OT BEJMYMHBI HUX JeQopMaLuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJa, UMCIOIICTO OCh BPalllCHUA

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepUajgbHBIX ToueK. MMmynbc cuiasl u
N3MEHEHHE UMITyJIbCa Tella
539 3akoH coxpa”eHuss umnyiasca B HCO.
o PeakTnBHOE IBIKEHIE
233 PaGora cunbl
234 MomHOCTb CUJIBI
35 Kunernueckas sHeprus MaTepuantbHON TOYKH.
o TeopeMa 0 KHNHETHYECKON YHEPTUH
[Torenmmansuass sHeprus. [loTeHnmanbHast
236 SHEprus yIpyro nepopMHUpOBaHHON
o npyxuHsl. [loTeHuuanbHas sHeprus Tena
BOJIM3M MOBEPXHOCTHU 3eMIIN
[loTeHuManpHple ¥ HENOTEHLNAIbHBIE CHUIIBI.
539 CBsi3p  paboThl HEMOTEHLHMAJIBHBIX CHUJ C

N3MCHCHUCM MEXaHUYEeCKOMH SHECpPTUn

CHUCTEMBI TECII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHHYeckue ycTpOWCTBA: IBUKEHHUE PAKET,
o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
5310 CKOpPOCTEM Tel IpU HEYNpPyroM Yyzaape.

HccnenoBanme cBsizu  pabOTbl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHEPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
newkenue. uddysus. Xapakrep IBHOKEHUS U

B3aHMOHeﬁCTBHH qaCTul BCIICCTBa

Mopgenu CTpoeHusT Ta30B, KUIAKOCTEH H
TBEPABIX TeN W  OOBACHEHHE CBOWCTB

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

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

n3mepenue. [lkana remneparyp Llenscus

Mopnens  uaeanpHoro  raza.  OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOPHUH UACATHHOTO ra3a
AGcomtoTHas TemnepaTypa Kak Mepa cpeaHei
KMHETHYECKOW SHEPrHM TEIUIOBOIO JBUXKEHUS
gactul] ra3a. [llkama remmneparyp Kensuna

VpaBuenue Kianelipona — MeHzeneesa.

3akoH /lanbToHA

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3€¢ ¢ IOCTOAHHBIM KOJHYCCTBOM BCIICCTBA.

u30TepMa, H30Xopa, u3obapa

TexHnueckue  ycTpoMcTBa: TEPMOMETD,

OGapometp




3.2

3.1.10

3.2.1

322

[Ipaktrueckue pabotel. M3MepeHue wmacchl
BO3JyXa B KJIaCCHOM KoMmHare. MccnenoBanue
3aBUCUMOCTH MEXIy NapaMeTpaMH COCTOSHUS

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHaMmuueckass cucrema. BHyTpeHH:s
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

KomuyectBo Temnotsl u pabora. Baytpenuss

QHCPIruAaA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.23

Buael Temonepenayu: TEMJIONPOBOJAHOCTD,
KOHBEKLHS, M3IydyeHHue. TertoéMKOCTh Tena.
YienpHass TemIOEMKOCTh BellecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAAIC

324

3.2.5

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
IIEpPBOTO 3aKOHAa  TEPMOIAUHAMHUKH K
n3onpoueccam. ['paduueckas uHTEprnpeTarus

paboThI Taza

TenmoBble MamuHbl. [IpuHIMIBL  OElCTBUSA
TEIUIOBbIX MammH. [IpeobpazoBanus sHEprUu
B TemwioBbix  MammHax. Koadpounuent
none3Horo  nedctBus  (mamee —  KIIM)

terioBoid MamuHkl. [{ukin Kapro u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mpolrieccoB B MPUPOJE.
TertoBeie JIBUTATENH. DKOJIOTHYECKUE

HpOGJIeMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTelb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHUK, KOHAUTTHUOHCD

3.2.8

[IpakTuueckue padotsl. U3mepenue yaenbHOM

TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbLIE ITEPEXO/IbI

3.3.1

Hap006pa303aHHe N KOHACHCAIHA. I/IcnapeHI/Ie




u KUIICHHE. VY nenbHas TeII0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAS W OTHOCHTEIbHAs BJIAXKHOCTh

332 Bo3ayxa. HacellienHslil nap
TBépnoe TEJIO. Kpucramueckue u
333 amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
o KPUCTAJLJIOB. Kunkue KpUCTaJUIbIL.
CoBpeMeHHbIE MaTepHallbl
334 [InaBneHve u KpuUCTaUM3AIMS. Y IeNbHAS
o TerutoTa riaBieHus. Cyomumanus
3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca
TexHuyeckue YCTpONCTBA: TUTPOMETp U
136 MICUXPOMETP,  KAJOPUMETP,  TEXHOJIOTHH
o MOJIy4YEHHUsI COBPEMEHHBIX MAaTepUalIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH
337 [IpakTueckue paboTHI. N3mepenune
o BJIQXKHOCTH BO3/1yXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
A1l DnexTpu3anus Tel. JNeKTpUUecKuil 3apsa. JBa
o BUJIA AIIEKTPUUECKUX 3apsI0B
[IpoBoaHMKH, TUDIIEKTPUKU u
4.1.2
TIOTYTIPOBOTHUKHU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.14 B3aumogeiictBue 3apsanoB. 3akon Kymnona
4.1 DneKTpryecKkoe oJIe. HanpsxénnocTts
115 3IEKTPUUYECKOTO OJIA. [MpunHIMT
o cynepriosuniui.  JIuHMM — HAOPsHKEHHOCTH
3IEKTPUUYECKOTO TOJIS
n PaGora cumnm 3IEKTPOCTATHYECKOTO  MOJS.
o ITorennuan. PasHOCTE MOTEHITNAIOB
417 [IpoBOAHMKM W JUAJIEKTPUKUA B IMOCTOSTHHOM

JJIeKTpUyYecKkoM  moisie.  Jlundnekrpuyeckas




IIPOHUIIACMOCThb

DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 ONeKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.
DOHeprus 3apsKEHHOr0 KOHAEHcaTopa
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3aluUTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTounuku Toka. Cuna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
423 DNEKTPUUECKOE CONPOTUBICHHE. Y IeJIbHOE
o COTIPOTHUBIICHUE BEIIIECTBA
404 [TocnenosarenbHOE, napajuiesibHOe,
o CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snexTpuueckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (manee — JJC) u
427 BHYTpPEHHEE COMPOTHUBIICHHE HUCTOYHUKA TOKA.
o 3akon Oma [Isi TONHOM  (3aMKHYTOIN)
aneKkTpudeckoi renu. Kopotkoe 3ambikaHue
DNeKTpOHHAas MIPOBOIMMOCTD TBEPIBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
o METaJIOB oT TeMITepaTyphl.
CBepXIpoBOIUMOCTh
429 DOnekTpuueckuii Tok B Bakyyme. CBoMCTBa
o AJIEKTPOHHBIX TTyYKOB
4.2.10 [MonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS




4.2.11

4.2.12

MPOBOJMMOCTh TOJIYTPOBOJHUKOB. CBONMCTBA

p-n nepexoza. [TomynpoBoAHUKOBBEIE IPUOOPHI

DNEeKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAsS JIUCCOLUAIIASL.

DneKTpoan3

DIEeKTPUYECKUI TOK B rasax.
CaMOCTOSTEIbHEIN M HECAMOCTOSATEIbHBIN
paspsan. PaznuunHble THUIBI CaMOCTOSITEIIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuuyeckue  ycTpoiicTBa: ammepMerp,
BOJIbTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
ANEKTpOHArpeBaTelbHbIC puOopHI,
3JEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIN JTHO/L,
TEPMUCTOPbI u ($oTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ AnoAa, ralbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEILIaHHOTO COeIMHEHMSI PE3UCTOPOB.

W3mepenne OJIC UCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmroneHnue

ANIEKTPOITH3a

11 KUIACC

Kon Koanposepsiemoro

pasaeiia IJIEMEHTA
4

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHA S UHAYKIWA

4.3.1

TlocTosHHble MarHuThel. BzaumojnelcTtBue

IIOCTOAHHBIX MarHuTOB

4.3

4.3.2

MarnutHoe mose. Bekrop MarHuTHOU
uHAyKuu.  [IpuHIun — cynmeprno3uinuu.
Jlunun MarnutHOM wuHAYKIMU. Kaptuna
JUHUA  MArHUTHOM  WHAYKIUU  TOJS

IIOCTOSIHHBIX MarHuToB




MarauTHOe TMOJ€ MPOBOJHUKA C TOKOM.
KapTuHa nuHHMI 1OJS JUIMHHOTO MPSIMOTO

IIpOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O

433 NPOBOJHMKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumoelicTBrue NpOBOIHUKOB C
TOKOM
434 Cuita Amriepa, €€ MOJyJIb M HalpaBJICHUE
Cuuiia JlopeHna, e€ MOAyJb U HalpaBJICHUE.
JIBrokeHue  3apspDKEHHOM — 4acTUIBl B
435 OHOPOJIHOM MAarHMTHOM mone. PaGora
cuiibl JIopeHna
4.3.6 SIBneHue 3NeKTPOMArHUTHON UHAYKIIUU
437 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/1C unaykuuu. 3aKOH IEKTPOMarHuTHOM
438 unaykuuu dapanes
BuxpeBoe »snektpuueckoe mnone. I/C
WHIYKIUA B TIPOBOJHUKE, JBIDKYIIEMCS
439 MOCTYNaTeNbHO B OJJHOPOJHOM MarHUTHOM
oJie
4.3.10 [TpaBuno Jlenna
NHayKTUBHOCTH. SIBI€HME CAMOMHIYKIIUU.
4.3.11 OJ1C camounaykuuu
DHeprusi MarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 ONEeKTPOMAarHUTHOE I10JIE
TexHuueckue  yCTpPOMCTBA:  MOCTOSIHHBIE
MAarHHTEHI, AJIEKTPOMATHHUTHI,
4.3.14
3JEKTPOBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TICUb
[IpakTnueckue paboTHI. N3yuenne
MarHUTHOTO TOJSl KaTYIIKH C TOKOM.
4.3.15 Uccnenosanne neiicTBUSI  HOCTOSIHHOIO

Mar"ivTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUS 3H€KTpOMaFHHTHOﬁ HUHAYKIOUH




KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHLIE KOJIEBAHUS

KonebarensHass cucrema. CBoOOIHEBIE

kojeOanus. ['apmMoHHMueckue KosieOaHUs.
5.1.1

Ileprion, uacrtora, amiumatyna u  (dasa

KOJIeOaHu M

[IpyxuHHBIH MasTHUK. MaremaTu4ecKkuin

MasaATHHK

YpaBHEHHE TapMOHUYECKHX KOJICOAHUM.
5.1.3 Kunematnueckoe u JTUHAMUAYECKOE

OITHCaHKE KO0JIE0ATEILHOTO JABUIKCHUA

[IpeBpamenue SHEPTUH pu
rapMOHMYECKUX  KoneOaHusix.  CBs3b
5.14 aAMILTATY/]IbI KoseOaHui HCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMH Kosie0aHUil e

CKOPOCTH U YCKOpPEHUs

KoneGarenbubiit  koHTYp.  CBOOOIHBIC
AIIEKTPOMAarHUTHBIE KoJIeOaHMS B
UJCUIBHOM  KOJe0aTelnbHOM  KOHTYpE.
AnHanoruss MeXJ1y MEXaHWYeCKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna TomcoHa

3akoH COXPAHCHUS SHEPTHUU B HUACAIIBHOM

KoJe0aTeIbHOM KOHTYpE

BoinykeHHBIE MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHnsie AJIEKTPOMAarHUTHBIE

KOJICOaHUS.

[lepemennbiii  Tok.  CHHYCOMAANBHBIN

HepeMeHHBIfI TOK.

MomHocTb MEPEMEHHOTO TOKA.
5.19 AMIUTMTYIHO€ W JIEMCTBYIOIIEE 3HAUYCHHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [IponsBoacTBo, nepenaya




5.2

U MoTpelieHne 3JIEKTPUUECKON SHEpruu.
DKOJIOTHYECKUE PUCKU MPU MPOU3BOJICTBE
3JIEKTPUYECKON SHEPIuH. Kynberypa
HCII0JIb30BAHUS 3IEKTPOIHEPT U B

HOBCCI[HCBHOI‘/'I KHU3HU

TexHudeckue ycTpoicTBa: ceiicmorpad,

5.1.11 3JIEKTPUYECKHI 3BOHOK, JIMHUU
3NeKTponepeaad
[Ipaktnueckue pabotel. MccnemoBanue
3aBUCUMOCTH T€pUoAa MajbIX KoJieOaHUN
s 1o rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI

rpy3a. MccienoBanue mepeMeHHOTO TOKa B
ey U3 TOCIE0BATENIFHO COSANHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTOpa

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

522

Mexanuueckue BOJIHBI, yCJIOBHUS
pacnpoctpanenus. Ilepuon.  Ckopoctb
pacupocTpaHeHHs M JJUHA  BOJIHBL
[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI

WnTepdepenuus " TP paKIus

MCEXaHHNYCCKHUX BOJIH

523

524

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

BricoTta Tona. TemMOp 3Byka

DNEeKTPOMarHuTHBIE  BOJHBL. Y CJIOBUS
W3Jy4YEHUSI  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B 3JICKTpoOMar HUTHOI BOJIHE B BaKyyM¢€

5.2.5

5.2.6

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3aus,
mudpakuus, uHTepdepenuus. CropocTh
AIEKTPOMArHUTHBIX BOJIH

Hlkana AJIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHre SJIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHBI paaruocCBiA3 U TCICBUIACHUS.




53

528

5.3.1

Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHbBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE W MEIHIMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-neun
OIITHUKA

[IpsAMonMHEHOE pacpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyu cBera

532

533

534

535

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
cera. [loctpoeHne M300pKEHUIA B TIOCKOM

3epKasie

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS
CBeTa. AOCOTIOTHBIN Imoka3aTellb
MPETOMIICHUS

[Tomoe BHYTPEHHEE OTpaKECHHE.
[IpenenbHBIN Yroa MOJTHOTO BHYTPEHHETO
OTpaXKeHUs

Hucnepcust  cBera. CIOXHBIM  CcOCTaB

Oenoro cBera. L[Bet

5.3.6

CoOuparonue M paccerBarollfe JUH3BI.
Tonkasg nuH3a. DOKYCHOE pACCTOSHHE W
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoenne n300pakeHn B COOMPAIOIINX
u paccenBaomux jauH3ax. Dopmyna
TOHKOH NHWH3BL. YBEIHYCHHE, JdaBacMoe

JIMH30H

5.3.7

[Ipenenbl NpUMEHMMOCTH T€OMETPUUYECKON

OIITUKHU

5.3.8

WNurtepdepentiuss  cBera.  KorepeHTHBIE
HCTOYHHUKH. YcmoBus HaAOIIOICHUS
MaKCHUMYMOB 51 MUHUMYMOB B
WHTEPPEPESHITMOHHON KapTHHE OT JBYX

CI/IH(1)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB




Hudpakuus  cBera.  JludpakuuoHHas
peméTka. YcnoBue HaOMIOJICHUS TIABHBIX
5.39 MaKCUMYyMOB npu naJieHun

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPaKIUOHHYIO PEHIETKY

5.3.10 [Tonapuzanus cBera

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doroanmapar, NPOEKUUOHHBIA ammapar,

5.3.11 MMKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OTITHKA, T paKIMOHHAS peméTka,
MOJISIPOUT
IIpakTrueckue paboTHI. HN3mepenue

ImoKasarciisd MPEJIOMIICHUA. I/ICCJIGZIOBaHI/IC
53.12 § .
CBOHUCTB I/I306pa)KeHI/II/I B JIMH3aXx.

Hab6mronenue qucnepcuu ceeta

RJIEMEHTHI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunel NPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTynatst TEOPUH
6.1 OTHOCHUTEIILHOCTH: MHBApUAHTHOCTb
MOAYJA CKOPOCTHM CB€Ta B BaKyyMe,

OPpUHOHUII OTHOCUTCIIBHOCTHU OuHIITEHA

6 OTHOCUTENLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHH U COKpaAIlleHUe
TUTAHEBI
6.3 DHeprus U UMNyJIbC CBOOOTHON YaCTHUIIBI

CBsi3b Macchl C JHEpPrued W UMIYIHCOM
6.4 CBOOOJTHOM YaCTHUIIBI. ODHEPrus TMOKOS

CcBOOOIHOI Y4aCTHUIIBI

7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyna [lnanka cBs3u >HEPTHN
7.1 7.1.1 ¢oroHa ¢ ero yactroTod. OHeprus u

UMITYJIbC GOTOHA

7.1.2 OTtkpeiTHE U uccienoBanne Gorodrddexra.




7.2

7.1.4
7.1.5

Omerter - AL CroneroBa.  3aKkoHBI
dotorddexra

YpaBHeHue OHHIITEHHA s
dhororddekra. «Kpacnas TPaHMIIA»
dotordpdexra

Hasnenue ceera. Onbitel [1.H. Jlebenena
XHUMHUYECKOE JICVCTBUE CBETA
TexHu4yeckue ycTpoicTBa: (OTOIIEMEHT,
dhoTomaryuk, COJIHEYHAas Oarapes,

CBETOaHNO

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopa o nuccinenoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaH MOACIb aTOMa

7.2.2

[Toctynater bopa. H3znyuenue u
noryomeHue (HOToHOB Impu  Iepexofe
aToMa C OJHOIO YpOBHS DJHEpPruu Ha
npyroii. Buasl criektpoB. CriekTp ypoBHEH

OHEPIrur aroMa BOAOpOJaa

7.2.3

7.2.4

Bomnnosrle cBoiicTBa yactul. BoOmHBI g€
Bbpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Judpakuus dIeKTpOHOB Ha

KpHUCTaax

CroHTaHHOE U BBIHYXKACHHOC H3JITY4YCHHUC.

YcTpoiicTBO M IPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN
aHayM3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIMA

KOMIIBIOTEP

[Ipaktuueckne pabGotel. HaOmrogenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE APO

7.3.1

7.3.2

Metoasl Ha6J'IIOI[eHI/I}I H perucrpanuun

OJIEMCHTAPHBIX YaCTHUI]

OTkpbITHE  PAAMOAKTUBHOCTH.  OIBITHI




Pesepdopna mo ompeneneHuro cocTaBa
pamuoakTUBHOTO  m3nmydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3iydeHus. BrnusHue

PaaANOaKTUBHOCTH HA JKUBBIC OPIraHU3MbI

OTkpplTUE  TPOTOHAa U HEUTpOHAa.

Hyxnonnas moxens siapa ['eiizenbOepra —
7.3.3

WBanenko. 3apsan siipa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacna. DJIEKTPOHHBIN u

MO3UTPOHHBIA  Oera-pacnas. lNamma-
7.3.4
U3JIyYEHUE. 3aKOH  paJAMOaKTUBHOIO

pacmaga

OHeprus CBS3M HYKJIOHOB B  sJIpe.
7.3.5
Snepusie cunbl. Jledekt Maccsl spa

Snepuble peakuuu. JleleHHE U CHUHTE3
7.3.6
anep

S nepHblit peakTop. TepMosiiepHbIi

cunte3. [IpoOnembl M  NEPCHEKTUBBHI
7.3.7

SIEPHOM  DHEPreTUKH.  OKOJIOTMUYECKHE

ACIEKTHI SIAEPHOU DJHEPIETUKU

OnemeHTapHble  yacTulbl.  OTKpbITHE
7.3.8 MO3UTPOHA. dyH/1aMEHTaJIbHbIE

B3aUMOIEHCTBUSA

TexHuueckue  yCTpoMCTBa:  J1O3UMETD,
7.3.9 Kamepa BunbcoHa, sAIepHBI peakTop,

aToMHas 6om0a
[Ipaktuueckue pabotel. MccnenoBanue
7.3.10 TPEKOB YacTHIl (o TOTOBBIM
¢dotorpadusim)
DJIEMEHTHI ACTPOOU3UKNU

o1 Bun 3Bé3mHoro Heba. Co3Be3nus, spKue

3Bé3}IBI, IJIaHETBI, UX BUAUMOC JIBUKCHUC

Comdeynas cucrema. IlmaHeTsl 3eMHOII

8.2
TPYIIIIBI. [ImaHeThI-ruranThl u Hux




8.3

CIIYTHUKH, KApPJIHUKOBBIC IIJIAHCTHI. Mangsie

testa COTHEYHON CUCTEMBI

Comame, ¢ortochepa u  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIa U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3alMOCBSI3b. Jmarpamma
«CTIEKTPATbHBIA  KJIacC — CBETUMOCTHY.
3Bé3npI  IVIABHOH  ITOCJIENOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE3] TJIaBHOM IoCJICA0BAaTCIIBHOCTHU

8.6

Buytpennee crpoenue 3B&31. CoBpeMeHHbIE
MPEACTaBICHUS O  TMPOUCXOXKACHUH U
sBomonn ConHua U 3BE31. OTambl JKU3HU

3BE3]T

8.7

8.8

Mneunsiid  Ilyre — Hama T'anakrtuka.
CnupanbHasgs  crpykrypa  [amaktuku,
pacopeneneHue 3BE37, Tasa U IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

HOACUCTEMBI | aJlTakKTUKHA

Tuner ramaxtuk. Paguoranaktuku H

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoHn XaOb6na. Pa3zberaHue ranakTuK.
Bospact u pamuyc BcenenHo#, Teopus
bonpmioro B3peBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usiyueHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHoM.
Meraranaktuka. Hepeménnsie mpobiieMsl

ACTPOHOMUHU




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; ox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocBemenue»

» Gmsuka, 11 krace/ Msaxumes I'.J1., Byxosues b.b., Yapyrun B.M.; on
penakiueii [TapdpentreBoit H.A. AxiimonepHoe o61ecTBo «3narenbcTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
e ®usuka. 10 kiacc. Metonuueckoe nocodue / I'paueB A.B., [loroxes B.A.,
bokos I1.10., SIkoBneBa . A.
e ®usuka. 11 kinacc. Metonuueckoe nocodue / I'paueB A.B., [Toroxes B.A.,
bokos I1.10., SIxoBnesa N.A.

e @usuka. 11 xnacc. [loypounsie pazpabotku. ba3oBbiii ypoBeHb /

Caypos 1O. A.

®usuka. 10 knacc. ba3oblit 1 yrimy0néunsiit yposau. [loypounsie

pazpabotku /Caypos 10O. A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



http://www.socionet.ru — CommoHeT: nH()OPMAITMOHHOE TTPOCTPAHCTBO TIO
OOIIECTBEHHBIM HayKaM.

http://www.ifap.ru — I[Iporpamma FOHECKO «Uudopmanius 1j1st Bcex» B
Poccun.

http: //www.gks.ru — @ezaepasibHasi C1y0a rocy/1apCTBEHHOM
CTaTUCTUKU: 0a3bl TAaHHBIX, CTATUCTUYECKAs] HHPOpPMAIIHSL.
http://www.alleng.ru/edu/social2.htm-O06pa3oBaTenbHble peCypChl
HuTepHeTa 00111ecTBO3HAHNE.

http://www.hpo.org — [IpaBa uyenoseka B Poccun http://www.chelt.ru —
KypHai «YUenoBek u Tpym».

http://www.ant-m.ucoz.ru/ -"BupTyanbHblil KAOMHET UCTOPUU U
oOLIEeCTBO3HAHUA".

http://www.mon.gov.ru — MUHHUCTEPCTBO 00Opa30BaHUS U HAYKH.
http://www.probaege.edu.ru — ®enepanbnbiii nopran «Poccuiickoe
oOpa3oBaHUe.

http://www.rusedu.ru/- ApxuB y4eOHBIX IPOTPaMM U TIPE3EHTAIUH.
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