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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbIXx B OI'OC
COQO, a Ttakxke ¢ yudérom ¢enepaibHON padodeil mporpaMMbl BOCHHUTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaX Poccuiickon QOenepanny, peanu3yroLnX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copnepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHHE
€CTEeCTBEHHO-HAYyYHOM KapTUHbl MHupa oOydaromuxcs 10-11 kmaccoB mipu
oOyuyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIESITEIHLHOCTHOTO
nonxona. I[lporpamma mo ¢wusuke coorBerctByeT TpeboBanusiMm O®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U METANpEeAMETHBIM pe3yJbTaTam
oOy4eHHMsI, a TaKXKe YYHUTHIBAET HEOOXOJUMOCTh peaju3allluh MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €CTEeCTBEHHO-HAyYHBIMU Yy4eOHBIMH mpeameramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIE IENH M3y4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHHS Kypca (PU3MKH: JTUYHOCTHEHIE,
MeTanpeIMETHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3uke BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKK Ha 6a30BOM YPOBHE, B

TOM YHMCJIE TPEIMETHBIE Pe3ybTaThI 110 TOJaM 00yUCHHUS;

e cojepxanue yueOHoro npeaMera «Du3uka» mo rogam oOy4eHHs.

dusrka Kak Hayka O HaumOosiee OONIMX 3aKOHAX MPHUPOJBI, BHICTyHas B
Ka4yecTBE yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHU 00 OKpyskaromeMm Mupe. [IIKoapHBIN Kypc GU3UKH — CHCTEMOOOpa3yIOIINiA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3MYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XUMHUEH, OMOJIOTHEH,
dbu3mdeckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (QU3MYECKUX 3HAHUW  OMpedeNseT XapakTep ¢ pa3BHUTHE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEpPreTHUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHHUs HOBBIX MAT€pUANIOB C 3aJaHHBIMU CBOMCTBAMHU WU JPYTHUX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa OOydYaroImuxcs, B (HOPMHUPOBAHWE YMEHUW MPUMEHSTH
Hay4YHBIM METO/I MO3HAHUS MPU BBHIMOJIHEHUN UMY YY€OHBIX UCCIIEOBAHUM.

B ocHOBy kypca ¢(usuku myisi ypoBHS CpenHero o0Oiero oOpa3oBaHUs
MOJIOKEH PAJl UJIe, KOTOpblE MOXKHO paccMaTpuBaTh KaK MPUHIMIBL €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SBJISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX Pa3AesioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HeW Marepuan Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nmyeckux Teopui. Begymum B Kypce sBIseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TOTEHIMaNa (HU3MYECKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuUTHEM O0OIIECTBa, a TakkKe C  MHUPOBO33PEHUECKHUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢dusukum npeamonaraet
3HAKOMCTBO C IIMPOKHM KPYTrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUHN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuszayuu peamusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHHUKH M TEXHOJOTHHM, a Takke OOCYXICHUS
po0JIeM pallMOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3HKA Ha YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKue Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYp€ MOCTPOCHUSI PU3NYECKON TeOopUU, poiau (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, JJII OMNHCAaHUS ECTECTBEHHO-HAYYHBIX SBJICHUN U
IIPOIIECCOB).

CHCTeMHO-IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs Mpexie
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaroniuxcs.
s 6a3oBoro ypoBHS Kypca GU3HKA — OTO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M JIAOOpPaTOpHBIX padoT,
KOTOpBIC B TIporpamMme 1o (u3uke oObeIHMHEHBI B OOMIWN CIIMCOK YYCHHMYECCKUX
NPaKTHYECKUX paboT. BrijeneHne B yKa3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOAMMBIX JUISI KOHTPOJS W  OLCHKHM, OCYIIECTBISAETCS Y4YaCTHUKaMU
00pa30BaTeIBHOrO IMpoLecca MCXOAd U3 OCOOCHHOCTEH IUIaHUPOBAaHUS U
ocHamleHuss kaOuHeta ¢usuku. [lpm sTomM oOecmeunBaeTcs OBJAJCHHE
OOy4aloUIMMHCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIETOBAHMS
3aBUCUMOCTEH (PU3NYECKHX BEJIMYMH U IIOCTAHOBKY OIIBITOB IO IPOBEPKE
IIPEIOKEHHBIX THIIOTES.

bonpmoe BHMMaHWE YIENAETCS PELICHUIO PACUYETHBIX W KadECTBEHHBIX
3amad. IIpu 3TOM 1U1s pacU€THBIX 3aad MPUOPUTETOM SIBIISIIOTCS 3a7a4M C SIBHO
3aJ1aHHOM (PU3NYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeia Kypca, TaK M WHTETPUPYs 3HAHUS U3
pa3HbBIX pa3nesoB. /[ KauecTBEHHBIX 3a/1ay MPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (PU3MUECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJETU MJIsi CHUTYallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Y4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKH HA YPOBHE CPEIHETO 00IIEero 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEIMETHOTO KaOWHeTa (PU3MKM WU B YCIOBHUSX HWHTEIPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (DU3UKHU JTOJDKHO OBITH
HEeoOXouMoe J1abopaTopHOE OOOpYJOBAaHME ISl BBIMOJHEHUS YyKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUUYCCKUX MPAKTUICCKUX PabOT M JAECMOHCTPAIMOHHOE
o0opymoBaHUE.
JleMoHCTpanmoHHoe oOopyaoBaHHEe (OPMHUPYETCS B COOTBETCTBHM  C
NPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH M  00ECIICUYMBAET IOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme IO (U3MKE KIFOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHUH M  TPOILECCOB, OMIMPUYCCKUX H
(byHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.
JlaGopatopHoe oOOpyaOBaHUE [JI1 YYCHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BHI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJammuxcs. TemMaTHyeckue KOMIUIEKTHI
71a00paToOpHOTO OOOPYJIOBAaHMS JIOKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAHUM AHAJIOTOBBIX W IU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTab0paTopHil.
OCHOBHBIMH HEJISIMU U3YUCHHS (U3UKH B 001IIEeM 00pa30BaHUU SIBIISTFOTCS
e (opmupoBaHue uHTEpeca M CTPEMIICHHS] OOYYaIOIIMUXCA K HAYYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTUE WX HHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHsI KaK pE3yibTaTa H3yYCHHS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMEHUH OOBSICHATH SBICHUS C HCIOJIB30BAHUEM

bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe MpeACTaBICHUN O poiu (U3UKU ISl PA3BUTHS JIPYTUX

€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHnne ATUX meliel o0ecreunBaeTcs pelieHuEM CIIeIYIoNUX 3a71a4 B
MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CpPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETEHUE CHUCTEMBI 3HAHUU 00 o01mux bu3nIecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsX, BKJTIOY st MEXaHHKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI acCTPOPU3UKH;

e (opmMupoBaHHEe yMEHUH TIPUMEHITh TEOPETHYCCKUE 3HAHUSA IS
OoOBbsCHEHHS (PU3NYECKUX SABJICHUH B TPUPOAEC H JUIS TNPUHATHA
IIPAKTUYECKUX PEUICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEHHME CIOCOOOB peHIeHUS PA3IUYHBIX 3a7ad C SBHO 3aJlaHHOMN
¢uznuecko Monenbo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue GuU3NUeCKOd MOJEINH, aJIEKBAaTHON yCIIOBUSM 33a/a4H;

e TMOHUMaHUE (U3MYECKHX OCHOB W TPHHIIMIIOB JEHCTBUS TEXHHYCCKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS HA OKPY>KAIOIIYIO
cpenys;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENECHUSA
(GU3NYIECKUX IKCIEPUMEHTOB, aHaIN3a M WHTEpPIpEeTalud WHPOpMAIUH,
OTIpEeJICIICHHs] TOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yJIbTaTa;

e CO3[IaHWE YCJIOBUMU [IJIsl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wmsyuenne ¢usuku (0a30BbIi YpOBEHB) Ha ypPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 gacoB (2 yaca B HEJICIIO).

[Ipenmaraemerii B mporpamMme 10 (GU3HKE IEpEeUeHb JIA0OPATOPHBIX H
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIh JI€TAeT BBHIOOD
NpOBEJEHUsT JIa0OpAaTOPHBIX PAOOT W ONBITOB C YUYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszgen 1. ®u3nka 1 MeTOAbI HAYYHOI'0 IO3HAHUS

®u3nka — Hayka o mpupone. HayuHble METONBI MO3HAHMS OKPYKAIOIIETO
Mupa. Ponp dSKkcrieppuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SIBIEHUN M MpolieccoB. HayuyHble THmoTesbl.
duznyeckre 3aKOHbI U TEOPUHU. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIIMT COOTBETCTBHS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEM.

Llemoncmpayuu

AHanoroBeile U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JTaTYUKH.

Pa3ges 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aABMkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. TpaekTopus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, UX MPOEKIHH HAa OCH CHUCTEMbl KOOpIWHAT.
Ciio)keHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpEeMEIICHUs
MAaT€PUAIBbHONU TOYKH OT BPEMEHMU.

CBoboaHOe mageHue. Y CKOpeHHe CBOOOIHOTO MaACHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY>KHOCTH C IMMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctsb. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHHuecKkne yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHHE: CHUIOMETD,
JNBH>KEHUE CHAPAIOB, LIENTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSI.

[IpeoOpazoBaHue NBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3pe:KEHHOM MMPOCTPAHCTBE.

HaOnronenne nBukeHusi Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpanenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii skcnepumenm, nabopamoprsie pabomeol

N3ydyeHnrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEIEICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NyTSIMH, HPONICHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBUXKEHUS 1IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  'anmmies.  IlepBbii  3axkoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuninun cynepno3unuu cui. Bropoit 3akon Herotona
JUIsl MaTepuaabHOU TOuku. Tperuiil 3akoH Hbl0TOHA /1J1s1 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas KocMmudeckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenust (moxosi, CKoiakkeHusi, kauenus). Cuma tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE U BpanaTeabHOE JBUKEHHUE a0COIOTHO TBEPIOTO TEa.

MOMEHT cCuiabl OTHOCUTENIBHO OcH BpaumieHus. llnedo cuibl. YcmoBus
paBHOBECHS TBEPJOTO TENA.

TexHuyeckue yCTpOWCTBA MU NPAKTUYECKOE IPUMEHEHHE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTb CWJIBl YIIPYTOCTH OT JieopMalinu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buabsl paBHOBECHSI.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIIMX B MPYXKUHE U
pPE3UHOBOM 00pas3iie, OT ux AedopMalui.

HccnenoBanue ycioBuii pPaBHOBECHS TBEPAOrO TENA, HMEIOIIETO OCh
BpalleHUs.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbee MatepuanbHOW TOUKM (Tejia), CHUCTEMbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMIIyJibca Tella. 3aKOH COXpPaHEHMs] HMITYJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaqbHOM TOYKkH. Teopema 00 H3MEHEHHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas DHEPTHUS. [ToTennuanbHas SHEPrus yIpyro
nedopMUpoBaHHONW  TpYKuUHBL.  [loTeHIManmpHass dSHeprusi Tema  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[ToTeHnnanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAIBHBIX CHUJ C M3MCHECHHEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHCHHS MEXaHUYECKOU SHEPTHUHU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo MOTEHIMAIBLHOW SHEPTUN B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro ynaapa ¢ MOMOIIBIO JIBYX OIWHAKOBBIX
HUTSAHBIX MAasgTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKON SHEPTrHUH
TeJa Ha IPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Paszaea 3. MoaekyisipHas pu3suka ¥ TepMOAMHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOW TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkeHue. Juddysusa. Xapaktep ABUKCHUS W
B3aUMOJICMCTBUS YaCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyin. KonnyectBo BemecTBa. [loctosauas ABorajpo.

TennoBoe paBHoBecue. Temmeparypa u e€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HJACaNIbHOrO rasza. AOCONIIOTHash TeMmmepaTypa Kak mepa
CpeoHEeW KWHETHMYECKOW SHEpPruy TEIUIOBOTrO ABWKEHMs dYactull rasza. [llkama
temriepatyp KenbBuHa. 1'a3oBbeie 3aKkoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [lanbroHa. M30mpoueccsl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue YyCTpOMCTBA UM IPAKTUYECKOE MPHUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OmnbiTel 10 TUDPYy3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIINE CyIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, HIUTIOCTPUPYIOIIAsl IPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/[a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepMmoaunamuueckass cucrema. BHYTpEHHsSSI 3HEPTUS TEPMOIMHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3meHeHus. KomnmyecTBo TermnoTel u pabora. BuyTpenuss
SHEprus  OOHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEINIOEMKOCTh BELIECTBA.
KosmmuecTBO TEmIOTHI pU TeTuionepeaaye.

[Tonsitue 006 aamabatHoMm miporecce. [lepBhIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akoH Tepmonunamuk. HeoOpatumMocTs NpolieccoB B MPUPO/IE.

TertoBele  MamuHbl.  [IpuHIMIBI  OEWCTBUSA — TEIUIOBBIX — MAIHWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KosdduuueHt nonae3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero kodd@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudyeckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEW JHEpPruM Tejia IMPU COBEPIICHUH DPAOOTHI: BBUIET
npoOKku W3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUECOAEMOHCTPALHS).

N3meneHne BHyTpeHHEH SHEPIUM (TeMIIepaTyphbl) Tea MpH Teruionepeaye.

OnpiT 1Mo ananabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENsE BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenne yaeapHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Dazoevie nepexoonvl

[TapooOpaszoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUSI OT JIABJICHHUSI.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBinenue wu
KpUCTaIIU3anus. Y nenpHas Tersiora miasineHus. Cyonumanms.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MAaTe€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGnronenue HarpeBaHus U MaBiIeHUS KPUCTAUIMYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3nen 4. JnekTpoamHaMuKa
Tema 1. dnekmpocmamuka
DJNIeKTpu3auus Tell. OIEKTPUYECKUW 3apsa. JBa BuAa 3IIEKTPUUYECKUX
3apsaoB. [IpoBONHMKM, AUAIEKTPUKU W TOJYNPOBOJHHUKHA. 3aKOH COXPAaHECHUS
AJEKTPUYECKOTO 3apsiaa.
BzaumopeiictBue 3apsaoB. 3akoH Kynona. TodedHbli 37EKTPUUECKUIN 3apsl.
Onektpuueckoe mnoisie. Hanpsx€HHOCTh  3nektpudeckoro mnoid. [IpuHinun



CYIEPHO3ULUUN DIIEKTPUYECKUX TOJIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TIOJISL.

Pabora cun  anekrpocratuueckoro  moisg.  llotenmuman.  PasHocThb
NOoTEeHIMAN0B. [IpOBONHMKM W [OUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JvsnekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHUUeCKHe YCTPOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KOMMUPOBAJIbHBINA anmnapar, CTpPyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3auMmopelicTBre HaRIEKTPU30BaHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIMBNEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IUJTACTUH, PACCTOSHUS MEXKIY HUMU U TUIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUA TOK. YCJIOBUS CYILIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTKa 1eTu.

DNEeKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIIBHOE, CMEIIAHHOE COCIUHEHUE TPOBOJHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTPOJABWKYIAA CWJIAa M BHYTPEHHEE COMPOTHBIECHUE HCTOYHUKA TOKA.
3akoH OMa [J1s MOJTHOM (3aMKHYTOM) 3ieKkTpruyeckoi nenu. Koporkoe 3aMbIkaHuE.

DONEeKTpOHHAs ~ NPOBOJAMMOCTh  TBEPIABIX  METANIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUUecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IpUMECHas MPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBogHUKOBBIE TPUOOPHL.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dAJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUUYECKUI TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [LInazma.

TexHudyeckne yCTpOWCTBA M TMPAKTHUYECKOE MPUMEHEHUE: aMIepMETD,
BOJIBTMETP, PEOCTaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTHUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOIA/IM TOMEPEYHOI0 CEYEHUS U MaTepHalia.

CwmeranHoe CoeIMHEHNE MTPOBOTHUKOB.

[IpssMmoe wu3MepeHue SIAEKTpOoABWKYyIIeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OIIEHKA BHYTPEHHET'O CONMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmronenue amexTposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 Ki1acce OCyIIECTBISIETCS C
y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTEMaTHKW,
OMOJIOrMH, XUMUH, Teorpadu U TEXHOJIOTHUH.

Meowxcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YpPAaBHEHMH, JHHEWHas QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: Mmexanndeckoe NBWKEHUE B JKHBOW Tpuponae, auddysus, ocMoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILUIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBICHUS B )KUBOM MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE ATOMOB U MOJIEKYJ, MOJIb
BEILlECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeJN, KUAKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLHAALINS,
rajbBaHUKAa.

l'eoepacghus: BNaXXHOCTh BO3]lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeodbpa3zoBaHUE IBIKCHUN C HUCIOJIB30BAHHMEM MEXaHU3MOB,
y4ET TPEHUS B TEXHUKE, MNOAIIMIIHUKK, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET M JPYyrue), JBUTATE]Ib BHYTPEHHETO
cropaHusi, mapopasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHUCJIE HAHOMATEpPUAIIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puoOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Pasznen 4. JinekrpoauHaMHuKa

Tema 3. Macnummnoe none. IneKmpomacHuUmMHas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMmoneiicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bektop MarHuTHON wuWHAYKUWU. [IpuHOUMN cynepno3unuu
MAarHUTHBIX IOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JIMHWNM MarHUTHOU
WHIYKUIWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarnutHOoe TI0JIE TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUWAA
MAarHUTHOTO TMOJIsl JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OmnbIT OpcTeaa. BzanmoaeicTBue MpoBOAHUKOB C
TOKOM.

Cuna Amnepa, e€ MOJlyJIb U HalIpaBJICHHUE.

Cuna Jlopenna, e€ MOJy/Ib U HalpaBlieHUE. [[BUKeHNUE 3apsiKEHHOW YacTHULIbI
B OJTHOPOJTHOM MarHuTHOM I1ojie. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIa HWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe moJie. OIEKTPOABUKYIIAs CWIA HHIYKIHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CAaMOMHAYKLIMH. OJEKTPOABMXKYIIAs  CHIIA
CaMOMHIYKIIWH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHHuecKkne YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHbBIE
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENIb, YCKOPUTEIU 3JIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicTeue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM WHIYKIIMH.

IIpaBuno Jlenua.

3aBUCHMOCTD DJIEKTPOABIKYLIEH CHUJIbI UHAYKUUUA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYLIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Pa3gea 5. Kojied0anus v BOJTHEBI

Tema 1. Mexanuueckue u INeKmpoMazZHUmMHble KO1e0AHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHHWYECKHe  KoyeOaHMs.
Napmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u (aza xoiieOaHUH.
[IpyxuHHBIM MasgTHUK. MaTeMaTH4EeCKUH MASTHUK. YPaBHEHHE TaAPMOHHYECKUX
kosneOanuii. [IpeBpanienne SHepruy Mpu TAaPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJOTUS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU KoJebanusimu. dopmyna Tomcona. 3akoH coxpaHEeHUS
SHEPI'UH B UIEATHLHOM KOJeOATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojeOaHUsAX. BBIHYKIEHHbIE MEXaHHUECKHE
KoseOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbl TOKa M
HaIpPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. KynbTypa
MCIIOIb30BaHUS AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckne yCTpPOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: 3JIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUM JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJeOaTEIbHONW CHUCTEMBbI (MPYXUHHBIM WIH
MaTeMaTU4eCKUM MasiTHUK).



HaOnronenue 3atyxatonux KoiaeoaHu.

HccnenoBanue cBOWCTB BbIHYKICHHBIX KOJIEOAHUN.

Habnronenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepe adHn.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KoleOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl rpy3a.

HccnenoBanre mepeMEHHOTO TOKa B ILENM W3  TOCJEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbBLE 80JIHbL

MexaHudeckue BOJHBI, yciioBus pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHusi W JJuHa BoJHBL. [lomepeuHble W MPONONbHBIE BOJHBI.
WNuTtepdepenius u nuppakius MeXxaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYEHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BekropoB E, B, V B anexktpomarautHoi BonHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MPEIOMIICHUE, MOsSpU3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMATrHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Panronokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYIKAOIIEH Cpebl.

TexHuueckne ycCTpoicTBa W IPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3ByKOBas JIUAarHoCTHMKa B TEXHHKE M MEIWLMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, TeaedoH, CBYU-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habmtonenue oTpaskeHus ¥ MPETOMICHUS MEXaHUYECKHUX BOJIH.

Habmonenue natreppepeHunu u 1udpakiny MEXaHUYeCKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGnroneHnue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
IpesioMJIeHUEe, NoAspu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuHENHOE paclIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyd cBera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid yroa MOJIHOTO
BHYTPEHHET'0 OTPAKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaronue JuH3bL. ToHkas nuH3a. DoOKycHOe
paccTosiHUEe W ONTHUYEeCKas Cuiia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparImMX U paccerBaronux JnH3ax. dopMyna TOHKOW JHMH3BL. YBEIUYCHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BomnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBust HaOMIOAEHUS MAKCUMyMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX MCTOUYHUKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY .

[Tonmsapuzanus ceera.

TexHuyeckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBINA ammapar, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHYyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

NccnenoBanue cBONCTB U300paKeHUI B JTMH3aX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Hab6nronenune natepdepenimm ceera.

Ha6nronenune nudpaxuu ceera.

Habmronenune nucnepcuu cBera.

[TonyueHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue cniekTpa ¢ TOMOIIBIO AU(PPAKITHOHHON PEMIETKHU.

HaOnronenue nonspuszanuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomoi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300pakKeHU B JIMH3AX.
Habnronenue nucnepcuu cBera.

Pa3pnesn 6. OcHOBBI cClIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnubl  NPUMEHUMOCTHM  KJacCuyeckor  MexaHuku.  IloctyaTel
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTVHBI.
DOHeprus U UMITYJIbC PEISATUBUCTCKON YACTHIIBI.

CBsI3b MaccCHI C BHCPFHCﬁ U MMITYJIbCOM peﬂHTHBHCTCKOﬁ qaCTHUILBI. 3Heprm[
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmuvt K6anmoeoii ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHEpPruu (POTOHA C €r0 YACTOTOM. DHEPrus
U UMITYJIbC (DOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTerHa s Pororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JIebenena.

XHUMHYECKOE JICHCTBHE CBETA.

Texnuueckne yCTpoCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoToddekTa.

Cseroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombeitel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mogmens aroma. lloctynatel bopa. M3nyuenume u mnormiouieHue
(GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyroi. Bumisl
cnekTpoB. CIEKTp ypOBHEW SHEPTUU aTOMa BOJOPO/IA.

Bonnossie cBoiicTBa yactuil. Bomusl e bpoiis. KopnyckynsipHO-BOITHOBOM
Ty aJTU3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHHuecKkne YCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHasu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIbIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Habnronenue nuHeN4aThIX CIIEKTPOB U3TyUYCHUSI.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaOnronenue nuHeiyaToro cnekrpa.

Tema 3. Amommnoe aopo

DKCIEPUMEHTBI, JOKAa3bIBAIOUIME CJIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3ayyeHus.
Brnusinne pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hykimonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sipe. SAnepHblie cuibl. Jledekt Maccel siapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnwiii peaktop. Tepmosiaepubiii cunTe3. [IpobiieMbl W TEPCHEKTHUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.

dyHmamMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKoi KapTHHBI MUpa.

TexHuyeckne yCTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, KaMepa
Bunbcona, siaepHbIil peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHS acTpoHOMUU. [IpuKiiafHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nusi, spKU€ 3BE3/bI, MJIAHETHI, WX BHUIUMOE
JIBUKCHUE.

ConHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CoyiHIIa U 3BE3M.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIBHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCIENOBATEIbHOCTU. BHYTpeHHEE CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O NMPOUCXOKACHUM U 3Bostounu ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunsl ranaktuk. Paguoranaktuku u xBazapsl. YEpHbIE ABIPBI B AApax
rajgakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bonbiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGnronenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJB30BAHHEM KOMIIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJIOKEHUsI HeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE cO3Be311sl CEeBEpHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

O6o0maromee NOBTOPEeHNE

Ponsr ¢u3ukm wW acTpOHOMHUHM B OSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTH YeNOBEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJb (PU3NYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOol KapTHUHE MHpa, MECTO
¢usznueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIE CBSI3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 kitacce ocymiecTBIsIETCS C
Y4ETOM COJNEPKATEIBHBIX MEXIIPEIAMETHBIX CBSI3€M C KypCcaMM MAaTEMATHUKH,
OMOJIOTMH, XUMUH, Teorpadu U TEXHOJOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKass BEIMYMHA, 3aKOH,
TEOpusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M HMX IMPOEKIMHA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (DYHKIMH, MPU3HAKH TOJ00MS TPEYTrOJHHUKOB,
OTIpEeJICIICHHE TUIOIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paauauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJLUINYECKAsI CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl O0Opa30BaHUS KPUCTALIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghus:  marHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEpPATop IEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKIMOHHAS II€Yb, pPAaAap, PaAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKLMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) NOKHO OOECIEUUTh JOCTH)KEHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YyIbTATHI OCBOCHUSI yUeOHOro npeaMera « Du3nKay JOJIKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHUN, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIpaBJICHUM
BOCIHUTATEILHOU €SATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKTAHCKOW MO3UIIMU 00YUaIOIIEeTrocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCHUUCKOTO OOIIECTBA;

NPUHATHE  TPAIUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPaTUYECKUX LIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESITEIbHOCTh B MHTEpPEcaX TI'pa)kKIaHCKOTO
oO1ecTBa, y4acTBOBaTh B CaMOYIIPaBJICHUH B 00pa30BaTEIbHOM OpraHu3aIiu;

YMEHHE B3aUMO/ICHCTBOBATH C COIMAIbHBIMUA MHCTUTYTAaMH B COOTBETCTBUU C
X QYHKIHMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTApPHOM U BOJIOHTEPCKOU I€ATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS

c(hopMHUPOBAaHHOCTH POCCUHCKOM TpakIaHCKOMU UJICHTUYHOCTH,
MaTpUOTU3MA;

[IECHHOCTHOE OTHOIIEHHE K TOCYJAApCTBEHHBIM CHMBOJIAM, JIOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IYXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

CITOCOOHOCTh OIICHUBATh CHTYAllMI0 M TNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NESATENLHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWUMUBOTO OYIYIIETO;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOUAsl 3CTETHUKY HAyYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynyuiei mpodeccun 1 peaqru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rHYeCKOr0 BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYyJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE JECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHMS 1leJIeld YCTOWYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

paclIMpeHre OIbITa JeATEeIbHOCTH HKOJIOIMYECKOW HaIlpaBiICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (PU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJIEA0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE Yy4eOHbIE JeiicTBUS
ba3oBble jornueckue AeMcTBUA:
CaMOCTOATENIbHO  (OPMYJNHMpPOBATH W aAKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENEeNATh LU JeATeIbHOCTH, 3aJaBaTh IMApaMeTpbl W KPUTEPUHU HX
JOCTHKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH U MPOTHBOPEUHST B  paccMaTpUBAEMbIX
(bU3HUECKUX SBICHUSX;
pa3pabaThiBaTh TUTAH PEIICHUS TPOOJIEMBI C y4€TOM aHaln3a MUMEIOIUXCS
MaTepUalibHbIX U HEMATepUaIIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JIEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LETISIM, OLIEHUBATh PUCKH MOCIECTBUI A€ TEIbHOCTH;
KOOPJIMHUPOBATh U  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEAJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICIICTBUS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3HEHHBIX MPOOIIEM.
Bba3oBble ucciienoBarebcKkue 1eicCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMU W METOJAMHU
(pu3HUECKON HAYKU;



BJIJIETh HABBIKAMH y4E€OHO-MCCIIEOBATEICKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTU (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IMOUCKY
METOJIOB pEHICHHS 3alad (PU3NYECKOTO COJICPKAHUs, MPUMEHEHHIO Pa3TUYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEpIpETaluy, MpeoO0pa3oBaHUI0O M TPHUMEHEHHIO B PA3IMYHBIX YYEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyalU3WpoOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAaXOAWUTh apryMEHTBI IJisl JI0Ka3aTelbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PELICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peHIeHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OILIEHWBATh UX JJOCTOBEPHOCTH, MMPOTHO3HPOBATh U3MEHEHNUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTEILHOCTH, B TOM YHCJIE TIPU U3YYCHUU (DU3UKY;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, IPEAJIaraTb OPUrMHAJIbHBIE MTOAXO0/Ibl U PEILICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOIINE albTEPHATUBHbBIE PELICHMUS.

Pa6Gora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIUKU (PU3MUECKOTO COAEpKAaHUS M3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTENIbHO OCYIIECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 U HHTEpIpeTaluio MH(GOpMaluu pa3iIMyHbIX BHUJIOB U (PopMm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpEICTBa HMH(POPMALMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U OPraHU3ALIMOHHBIX
3a1a9 ¢ CcOOI0JIcHHeM TpeOOBaHUW SPrOHOMHKH, TEXHUKH O€30IacHOCTH,
THUTUEHBI, pPECcypcocOepeXeHHs, TMpPaBOBBIX ©  ATHYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXkaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3zHAYeHUs MH(POPMAIMH U [EJIEBON ayIUTOPUH, BEIOUpas ONTHUMAJIBHY O
(Gopmy mpencTaBiIeHUs U BU3YyaTH3aIUH.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:
OCYILIECTBIISITH OOIIIEHHE Ha YPOKaxX (DU3UKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(PIMKTHBIX CHUTyalludi M CMsST4Yath
KOH(JIMKTHI;



Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPE/CTB;

[IOHUMAaTh W MUCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW U WHIWBUAYaIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHUCTBUUA C YUYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBATHL U
KOOPJMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacnpenensiTh poid € YYETOM MHEHHMH YYaCTHHUKOB, OOCYXAaTh pPe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
o0t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3WULMUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTYaLIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBJIATh MO3HABATEIBHYIO JIESATEILHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJILHO COCTAaBJISITh IJIaH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, IJIaH BBHITIOJIHEHHS TPAKTHYECKON pabOThI ¢ YUETOM HUMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEMOYTCHU;

JlaBaTh OLICHKY HOBBIM CUTYalIMsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX TIPEANIOUYTESHHIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCTBOBaTh (DOPMHUPOBAHUIO M MPOSBICHHUIO J3PYAUIMA B 00JacTh
(bM3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA MHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTh KOPPEKTHUBBHI B JEATEIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1EJISIM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHOW  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIAEMBIX JEWCTBUHA M MBICIMTEIBHBIX TMPOIECCOB, HMX PE3YyJIbTaTOB U
OCHOBaAHUI;

KCTOJIB30BaTh MPUEMBI pe(ICKCUU NI OIEHKH CUTYyalliu, BEIOOpa BEPHOTO
pelIeHus;



yMETh OIICHMBAaTh PHUCKHM W CBOCBPEMEHHO MPUHUMATH PEIICHUS TO WX
CHI)KCHHIO;

MPUHUMATh MOTHBBI W apryMEHTBHl APYTHUX TIPU aHAIU3E pPE3yIbTaTOB
TESATEIBHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJbTaToOB
TESATEITBHOCTH;

NpHU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B mporiecce nOCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsT y 0O0YyYarOIUXCS
COBEPIIECHCTBYETCS OMOIMOHATLHBIH WHTCIJIEKT, TIPEIIOIar Ao uA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIET0 CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIMOHAILHOM cephl,
OBITH YBEPEHHBIM B ce0e;

caMOpeTyJIMPOBAaHMS, BKJIIOYAIOMIETO CaMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBCHHOCTh 3a CBOE TIOBEJICHHME, CIIOCOOHOCTh aJalTHPOBATBCA K
AMOIMOHAIFHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATH HCXONS W3 CBOHUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATFHOE COCTOSTHUE
IPYTUX, YYUTHIBATH €ro TIPU OCYUIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C APYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSIBIISATH HHTEPEC U pa3peniaTb KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJIb U MecTO (pu3uku B (HOPMHUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAapTHUHBI MHUpPa, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTUH, B TPAKTUUECKOUN AEATEIbHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHECHHS W3YUYEHHBIX (PU3NUECKUX MOJICIICH:
MartepualibHasi TOYKa, HHEpIMadbHas CUcTeMa OTCUYETa, aDCOMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOAEIHN CTPOCHHS Ta30B, )KUJAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUI 3aps]l IPU pelieHur HU3NYECKuX 3a/ay;

pacro3HaBaTh (pU3NUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3us, OPOYHOBCKOE JBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, HCIApEHHE, KOHJEHCAIMs, IUIaBJICHUE, KPUCTAILIU3AIMs, KUIICHHE,
BJIYKHOCTb BO3/lyXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBSI3b MEXIy MapamMeTpaMud COCTOSIHUSI Ta3a B  H3OIpOIEccax,
AJIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXAHUYECKOE JIBM)KCHUE, HCMONb3Yys (U3UYECKHE BEIWYWHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYyJIbC TeJa, KUHETHYEeCKasi YHEPTUsi, MOTCHI[MATbHAS DHEPrus, MeXaHUYecKasl
paboTa, MexaHWYECKass MOIIHOCTh;, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKUI CMBICT KCHOJIb3YEeMbIX BEJIMYHH, MX OOO3HAUYCHHS W EIUHUIIBI,
HAXOJIUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (M3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeaHss
KMHETUYECKasl SHEPrusl XaOTHUYECKOTO ABUIKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICT HCIONB3YEMbIX BEIUYUH, HX
00O3HAaUEHUsI W CAWHMIBI, HAXOAUTh (OPMYJIBbI, CBS3BIBAIONIUE JIAHHYIO
(Gu3MUECKyI0 BEIMUYUHY C IPYTUMH BEIMYUHAM;

OMUCHIBATh U3yUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (IIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYHMHBI: AJIEKTPUUECKHUMN 3apsij,
AIEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
Py ONHUCAHUM TIPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICT MCIOIb3YEeMbIX
BEIIMYMH, WX OOO3HAUYCHUA W E€IIMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEJIMUUHY C APYTHUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W TIPUHIMIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXpAaHEHUS MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUs UMITYJbCa,
MPUHIHUII CYNEPINO3UIUN CHUJI, HPHUHIMI PABHONPABHUS HWHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHMSI BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUM TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyioHa, mpu 3TOM pasinyaTh CIIOBECHYIO
(GOpMyJIUPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BbIpaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHHUUYECKUX YCTPOMCTB; pa3nHuaTh yCIOBUS UX O€30MAaCHOTO WCIOJIh30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCICIOBAHUIO (U3MUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX HW3MEPEHUU, MPH 3ITOM
dbopmynupoBaTh mOpoOJeMy/3agady M TUMNOTE3Yy Y4eOHOro OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIONKEHHOTO O0OPYIOBaHUSA, IMPOBOIUTH OMIBIT H
(dbopMyIUPOBATH BHIBOJIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIH CIIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIIEHKH TOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAy  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (DM3UYCCKUX BEIUYHMH B
BUJIE TAOJUIT U TpadHKOB, JIeJIaTh BIBOJIBI IO PE3yiIbTaTaM MCCIICIOBAHUS;

co0JIro1aTh MpaBmwiIa 0€30MacHOro TpyAa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax yd4eOHOTO DKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKOM U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOICTB M J1abOpaTOpHOTrO
000opy10BaHUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUYECKHE 3aKOHBI U NMPUHIUIIBI, HA OCHOBE aHAIKM3a YCIOBUA 3a]1a4H
BBIOMPATh (U3UYCCKYIO MOJICINIb, BBIICIATh (PU3MUECCKUE BEIHMYHHBI B (POPMYJIBI,
HEoOXoIUMbIe NIl €€ pPEeIIeHUs, POBOAUTHh PACUETHl U OLICHUBATh PEATBHOCTD
MOJTy4€HHOTO 3HAYCHUS (PU3UYECKON BETUUMHBL

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXICHHM C ONMOpONM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue SIBICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHWM  y4eOHBIX  3a7ad  COBPEMEHHBIC
nH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPEJICTABIICHUS Y4eOHOU W HAyYHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYyICHHOU 3
Pa3TUYHBIX ICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJTydaeMyto HH(OPMAITHIO;

IPUBOJIUTH MPUMEPHI BKIAJAa POCCUUCKUX H 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE IMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
TSl o0ecredeHus: 0€30MacCHOCTH TP OOPAIEHUH ¢ TPUOOpPaMU U TEXHHUYECKIUMU
YCTPONCTBAMHU, NIl COXPAHEHUS 370POBbS M COOIOIECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;



pabotaTh B TpylIe C BBIIOJHEHUEM pPa3IUYHbIX COLHUAJIBHBIX pPOJIEH,
IUIAaHUPOBATh padOTy TPYyNIbl, PalMOHAIBHO pacHpenessiTh OOS3aHHOCTH U
IJJAHUPOBAThH JIESITENBHOCTh B HECTAHIAPTHBIX CUTYalHsIX, aA€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB IPYIIIbI B PELIEHUE PacCMAaTPUBAEMOM TPOOIIEMBI.

K xoniy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B IPAKTUYECKOU ACATEIIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(¢u3nUecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHHUS] U3YUYEHHBIX (PU3NYECKUX MOJENECH:
TOYEUYHBIN ANEKTPUUYECKHUN 3apsif, JIyd CBETA, TOUEYHBIM UCTOYHUK CBETA, SAEpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJIeNlb aTOMHOTO sijpa MpH pEelIeHUH (DU3UUECKUX
3a7ay;

pacno3HaBaTh (pU3MYECKUe SABJICHHS (MPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MTPOBOJUMOCTD,
TEILUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHMTOB, DJJICKTPOMAarHWTHasi WHIYKLUs, JCUCTBUE MATrHUTHOTO IIOJS Ha
NPOBOAHUK C TOKOM W JBIKYIIMWCS 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUs U
BOJIHBI, IPSMOJIMHEMHOE pPACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuns, Audbpakuys W MOJSpU3alMsi  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE JaBlieHHE, BOSHUKHOBEHUE
JIMHEMYaTOro CIIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas MW MCKYCCTBEHHas
PaIHOAKTUBHOCTb;

ONUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (JIIEKTPUUECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Pa3NUYHBIX  Cpel) H
AJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), MCIOJIB3Ys (PU3MUYECKUE BETUUYHHBI:
AIEKTPUYECKUM 3apsif, CHJIA TOKA, DJIEKTPUYECKOE HAINPSIKEHUE, DIEKTPUUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHLMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHIYKIMS MAarHUTHOrO Iois, cwia Awmmepa, cuia JlopeHma, MHIyKTMBHOCTH
KATYIIKW, DHEPrus JJIEKTPUYECKOTO M MArHUTHOIO IIOJIEM, NEPHOJ M YacToTa
KoneOaHuil B KojeOaTeabHOM KOHType, 3apil U Ccuja TOoKa B Ipolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTUYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBIC]I HCIIOJIB3YyEMBIX BEIUYMH, HMX OOO3HAUYEHHMs M EAUHMIIBI, YKa3bIBATh
(opMyJbl, CBA3BIBAIOIIME JAHHYIO (U3MYECKYH) BEJIMYHMHY C JIPYTUMHU
BEJIMYMHAMMU;

ONMCHIBATh H3YyYCHHBIE KBAHTOBBIE SBICHUA M IPOLECCHI, HCIOIb3Ys
(pu3nuecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M



4acToTa CBETa, SHEPrUs U UMITYJIbC (DOTOHA, IEPUOJT TOTypacaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, NPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIOIINE JIaHHYI (DU3UYECKYIO BEJIMYMHY C JPYTMMH BEJIMYHMHAMU,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKOM BEJIMUYUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL 3aKOH OMa, 3aKOHBI ITOCJIEN0BATEIBHOTO U MAPAJIIENIBHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jkoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKI[MY, 3aKOH NPSIMOJIMHEMHOTO pacpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeHa ans Qororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPAaHEHMS
AIEKTPUYECKOTO 3apsija, 3aKOH COXPAHEHUs MacCOBOrO YHMCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO PACIMajia, MpU 3TOM pa3inyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCJIOBHUS (TpaHHIlbl, 00J1aCTH)
MPUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuiibl AMrniepa u cuiibl JlopeHna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBa€MOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEpPEHMIl: IPU 3ITOM
dbopmynupoBaTh mpoOieMy/3ajmady W THMNOTE3y Y4eOHOro OSKCIEpUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIHpOBaTH BHIBOBL

OCYUIIECTBIISITH MPSMbIE M KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBHUCHUMOCTH (U3MYECKUX BEIMYUH B BHJIEC TAOJIUI] U
rpaduKoB, IeIaTh BEIBOIBI IO pe3yIbTaTaM HUCCIICT0BAHMS,

coOmoaTh mpaBuiia 0€30MacHOTO TpyAa MPHU MPOBEACHUHN WCCICIOBAHUNA B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKOM W TIPOSKTHOU
JESTENHPHOCTH C WCIIONH30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1abOpaTOpHOTO
000pyTI0BaHMS;

pemiaTth pacy€THbE 3a7ayd C SBHO 3aJlaHHOM (DU3UYECKONW MOJIENbIO,
UCIOb3ys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHalIN3a YCIOBUS 3a/1aud
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIHI,



HEOOXoAMMbIE 1Ml €€ pelleHHs, TPOBOAUTh PAacu€Thl U OLICHUBATh PEATbHOCTH
MOJIYYEHHOI'0 3HAaYeHUs (PU3HUECKON BETUYMHBI,

pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTMYECKU HENIPOTUBOPEUUBYIO
LETNIOYKY pACCYXKIECHUU C OIOPOM Ha HW3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU W
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJOTUM JJI MOUCKA, CTPYKTYpPUPOBAHUS, UHTEPIPETALIMU
U TMIPEACTaBIICHU YYEOHON U Hay4YHO-TIOMYJISIPHOM MH(POpPMALIUU, MMOTYYECHHOU U3
Pa3TUYHBIX KICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOIy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JCHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3nuyaTh yCJIOBUS UX O€30MACHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXAIOLIEIO0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM >KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOWCTBAaMH, Ul COXPAaHEHUS 3JI0POBbSl U COOJIFOJIEHUS] HOPM SKOJIOTMUYECKOTO
IIOBEJCHUS B OKPYIKAIOLIEH CPEE;

paboTaThb B TIpymme C BBINOJIHEHUEM pAa3MYHBIX COLUAIbHBIX pOJEi,
IUIAaHUPOBaTh PAa0OTy TpYNMbl, PALUOHAIBHO paclpeiensiTh OOA3aHHOCTH MU
IUIAHUPOBATh IEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYACTHUKOB I'PYMIIbl B PELICHUE pacCMaTpUBAEMO POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHMUSI
bubmmoreka [IOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinematitia ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHCHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunoreka [JOK
' TEOpHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOJIBI 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

Pasnea 4. QJJIEKTPOANHAMUKA

bubmmoreka [{OK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo0.ru/7f41bf72
49 [TocTostHHBIN 2NEKTpUYECKUN TOK. TOKHU B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpenax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. QJIEKTPOIUHAMUKA
11 MarunuTtHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' UHIYKIMS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHW4ecKHe 1 JIEKTPOMArHUTHBIE bubmuorexa [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHW4ecKUe U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
T https://m.edso0o0.ru/7f41c97c
Hroro no pazueny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJILHOCTH

31 OCHOBBI crieMaNbHON TEOPUU 4 1 bubnuoreka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEeHTbl KBAaHTOBOW ONTUKH 6 https://m.edsoo.ru/7fA1c97¢
4.2 Crpoenue aToMa 4 bubnuorexa [IOK



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

https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE PO

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

Hroro no pazneny

15

Pazpnea 5. QJIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?ri?/lj;fg;gg};fﬂcg?c
Hroro no pazneny 7
Pa3ngen 6. OBOBIAIOLIEE IOBTOPEHUE

6.1 Oo6o0mmaromiee MOBTOPEHHE 4 ft?ri?ﬁ&?ggggglsfﬂcg?c
Hroro no pazaeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne ara nuppoBbIE
Tema ypoka Konrpoabubie | IlpakTHueckue A op

n/n Bcero u3yueHusi | odOpa3zoBaTesibHbIE

padoTsbI padoThI
pecypchl
duznka — HayKa 0 MPUPOJE.
1 Hayunrie MeTZnLI HofoHI/m 1 bubmmorexa LOK
Y https://m.edsoo.ru/ff0c32e2

OKPY’KaIOIIEeTr0 MUpPa
Ponb u MecTo pusuku B

5 (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON IESITEIBbHOCTH JIIOICH
Mexannueckoe IBUKECHHUE.

3 OTHOCUTENBHOCTh MEXaHUUECKOT'O 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpPEHHE

4 PaBHOMEpHOE NpsAMOIMHEHHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE IPSIMOJIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHOE TaficHue. Y CKOpPEHHE 1 bubmuoreka [JOK
CcBOOOIHOTO IMaEHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOe J1BUXKEHUE.

7 JIBr>keHre MaTepHaibHON TOUKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY’>KHOCTH
8 [Ipunuun otHOcuTeNnbHOCTHU ["anunes. 1 bu6mmoreka [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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssiit 3akoH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 Cynepro3uiuu cwi. Bropoii 3akon bubmorexa HOK
yrep ' p . https://m.edsoo.ru/ffOc3be8
HproTona nist MatepuaibHOM TOUKH
Tperunit 3akoH HeroToHa st bubnuorexa [JOK

10
MaTepHUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TspkecTu. [lepBast kocmuueckas bubmorexa HOK

S P https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. KoappuuneHT tpenus.

13 Cuna czn OTI/IBneI({bI/(Iif)I npu BI/I)P;(CHI/II/I bubmorexa [TOK

P puAa https://m.edsoo0.ru/ff0c3f76
TeNa B XKUIAKOCTU WJIH ra3e
[ToctynaTenbHoe U BpamareabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [JOK
MowmeHT cuibl. [lnedo cumel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHS TBEPIOTO Teja
Nmnynbsc MatepralibHOM TOUYKH,

15 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnunoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE JIBHYKEHHE
PaGota u MOITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuaIbHON bubnuoreka [IOK
Touku. Teopema 00 H3MEHEHHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOI SHEpruun

17 [loTeHuunanpHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[TorennuanpHast SHEPTHUS YIPYTO
ne(popMUpOBaHHON MPYKUHBIL.
[TorennmansHas SHEPTHUA TeJa BOIU3U
MTOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loreHnansHbIe ¥ HEMOTEHIINATIbHBIC
cuitbl. CBA3B pabOTHI
HETIOTEHIIMAIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOH SHEPTHH CUCTEMBI TEIL.
3aKOH COXpaHEHHUsI MEXaHUYECKON
SHEPTUU

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

19

JlabopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOI\/’I 3HepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO KTy Ta

20

KontponbHas padoTa o Teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXaHHUKE)

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

21

OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
KMHETUYECKON Teopuu. bpoyHoBckoe
newkenue. dubdyzus

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

22

Xapakrep ABUKCHUS U
B3aHMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHus ra3oB, XUIKOCTEH
U TBEPABIX TEN

23

Macca MOJICKYII. KonunuectBo
BemiecTBa. IloctosHHas ABOF&I[pO

24

Tennosoe paBHOBecue. TeMmeparypa
u e€ usmepenue. lllkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoIoTHas TemIepaTrypa Kak Mmepa
26 CpeaHEN KUHETUYECKON SHEPIUun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJ. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akoH JlanmbToHa. ["a30BbIe 3aKOHBI
JlabopaTtopHas pabora
28 «HccnenoBanne 3aBUCUMOCTH MEXKTY
napaMeTpaMH COCTOSTHUS
pa3peKeHHOr 0 Ta3ay
29 H3onporiecchl B HI€aIbHOM ra3e u ux bu6moreka [IOK
rpaguvecKoe mpecTaBIcHUE https://m.edsoo0.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJUHAMHYECKON CUCTEMBI U
30 crroco0nI €€ m3MmeHeHus. KonmdaecTso bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrusi OTHOATOMHOIO UJCATLHOTO
raza
bubmuoreka [JOK
31 Brymt rertonepena-m https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIOEMKOCTD BEILIECTBA.
32 KonuyecTBO TETUIOTHI TpH bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AauabaTHBIN Mpoiiecc
33 [lepBrlii 3aKOH TEPMOJUHAMUKY U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30MpoleccaM https://m.edsoo.ru/ff0c5efc
34 Heo6paTumocTh nporeccoB B bubnuoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupone. Bropoit 3akoH
TCPMOANHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII/ TerutoBoi

bub6mmoreka [{OK

3 MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/|

37 DKOJ0ru4ecKue npooiIeMbl
TETIOPHEPTETUKH

38 O6o0mmaromuii ypok « MosekynspHas bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabota o teme

39 «MonekynsapHas puznka. OCHOBBI bubmorexa [TOK

YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMHUKI)

40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurnenune https://m.edsoo.ru/ff0c63b6
AGCOII0THAs U OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3ayxa. HachlmeHHbIi Bu6mmorexa [IOK

AR - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramimyeckue u

42 amopdHbIe Tena. AHU30TPOITHS bubnuoreka [JOK
CBOMCTB KpuCTasuioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. COBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTAJUIA3AIIHSL.

43 VY enpHas TenaoTa mjaaBJIeHUsS bubmorexa HOK

g ' https://m.edso0.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK

44
YPaBHEHHE TCIIIOBOrO basatca https://m.edsoo.ru/ff0c6820

45 DnekTpusanus Tei. DNeKTPUIECKUI bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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3apsiJIoB

[IpoBOIHUKH, TUATEKTPUKHU U

bub6mmorexa [{OK

46 IOJIYIIPOBOJHUKH. 3aKOH COXPaHEHUS
yHpoBOZ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
BsaumoneiictBue 3apsiioB. 3akoH
47 Kynona. TodeuHEIN dlIEeKTpUYECKUT bubmmorexa LOK
¥y ) P https://m.edsoo.ru/ffOc6ced
3apsin
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosst. [IpuHnmn cynepnosunun bubnuorexa [JOK
ANEKTpUYECKuX nosiei. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cwit aieKTpocTaTHuecKoro
49 noxad. [Torenmman. PasHocts bubmmorexa [TOK
' ’ https://m.edsoo.ru/ff0c6f00
MOTEHIIHAI0B
[TpoBOAHHKYN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM IIOJIE bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JuanekTpudeckasl IPOHUIIAEMOCTD
bu6mmoreka [JOK
51 Onexrpoémrocts. Kongencaro
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOPa. DHEPIUs 3apsHKEHHOr0 bubmmorexa [JOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTopHas pabora "3mepeHue
3JIEKTPOEMKOCTH KOHIeHcaTopa"
[IpuHIMIT NERCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMMMPOBAIILHOTO

ammapara, CTpyHHOro IpuHTepa.
DnexTpocTaTHYecKas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemiieHHe IEKTPOPUOOPOB

55

DNEeKTpUUYECKUI TOK, YCIOBHUS €ro
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comporusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaLIeIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIaboparopHas paboTa
«/3ydeHne cCMemanHOro COeTMHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta u MOITHOCTB ANIEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenma

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 1t MOJTHOM (3aMKHYTOH )
anekTpuueckoit uenu. Koporkoe
3ambikanue. JlaboparopHas padota
«3mepenue DJ1C ucTOUYHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

PezepBHblit ypok. KonTposibHas
pabora o Teme "DiaeKkTpoauHaMuka /
Bcepoccuiickast mpoBepouHas pabota

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

60

O6o0maronuii ypok
«DnexTpoanHamuka» / Becepoccuiickas
npoBepoYHasi pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

aﬂeKTpOHHaH IMpOBOANUMOCTD TBép)IBIX
METaJIJIOB. 3aBUCUMOCTh
CONIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPhI. CBCpXHpOBOI{I/IMOCTL



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

DNEeKTpUUYECKUI TOK B BAaKyyMe.

62 . 1
CBolicTBa JIEKTPOHHBIX ITyYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U

63 IpUMecHast mpoBoauMocTh. CBolcTBa 1 bubnuorexa [JOK
p—~n-nepexozna. 11omynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
prOOPEI
DNEeKTPUYECKUM TOK B pPacTBOpax u

64 paciiaBax 3JIEKTPOJIMTOB. 1 bubnuorexa [JOK
DNEeKTPOIUTHYECKAs TUCCOLIUALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKHUI TOK B ra3ax.

65 CamoCTOSTENbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoyHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DNEeKTpUYECKUE MPUOOPHI U

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBua TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTponbHas pabota o teme

67 «2nekTtpocratuka. [locTostHHBIN 1 bubnuoreka [JOK
3JeKTpuueckuid Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CPEax»
PesepBHbiit ypok. O600Mma0mui ypok bubnunoreka [JOK

68 1
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
o
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxriieckie i[:;:eﬂlrlﬂ :gg)al;?)ln;:fenbﬂme
padoTsI padoThbI pecypest

[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MaruutHoe 1ojJie. 1 bubmmoreka [{OK
Bektop MarHuTHON MHAYKUUH. JIMHUM https://m.edsoo0.ru/ff0c9778
MarHUTHON WHTyKITUU
MarauTHO€ 1oJie MPOBOJIHUKA C

9 TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmopeiicTBre MpOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabGopaTtopHas paborta «3yuenue 1 1 bubnuoreka [IOK
MarHUTHOTO TOJISl KaTYIIKU ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBe MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuna Ammepa.
JlaGopaTopHas pabora bubnuoreka [JOK

4 . 1 1
«Hccnenosanue nelcTBU https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)
JleiicTBrEe MarHUTHOTO TOJISL HA

5 JBUKYIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpomMarHuTHas uHAyKuus. [lotok

6 BEKTOpa MarHuTHOW nHAykuuu. J/1C 1

HWHIAYKIUH. 3akoH BHCKTPOMaFHHTHOﬁ



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

nHaykuuu Papanes

JlabopaTtopHas pabora
«HccnenoBanue SIBICHUS
BHCKTpOMaFHI/ITHOI\/JI HHIAYKOUH

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTB. SBIEHUE
camouHAykIuu. 3J1C caMOMHIYKITUH.
DHeprusi MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoiucTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHL],
VMHJyKIMOHHAs I1eYb

10

O6o6mmaronuii ypok « MarHutTHoe
noJie. DIIEKTPOMAarHUTHAST MH]TYKITHSDY

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

11

KontponbHas padoTa o Teme
«MarnuTtHoe noJie.
DneKTpOMarHUTHAsT MHYKIIHSD

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

12

CBo0OOHBIE MEXaHUUYECKUE
kosnebanus. 'apmoHnyeckue
KosneOaHusl. YpaBHEHUE
TapMOHUYECKHX KOoJeOaHHi.
[IpeBpaienue suepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabora
«MccnenoBanue 3aBUCUMOCTH
Meproja MallbIX KoeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPy3a»

14

Koneb6arenbHblit KoHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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AJIEKTPOMArHUTHBIC KOJIcOaHUs B
UeaTbHOM K0JeOaTeTbHOM KOHTYpE.
AHaNoOrust MEX1y MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUSA SHCPIruru B HACAJIbHOM
K0J1e0aTeIbHOM KOHTYpe

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyXarMUX
KoseOaHusX. BoIHYX/IeHHbIE
MexaHHYecKue Koyiebanus. Pe3oHnanc.
BI)IHY)K)IGHHI)IG SHGKTPOMaFHI/ITHI)Ie
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ffOcbb86

17

[Iepemennslii Tok. CHHYCOMAAIBHBIN
MepeMEeHHbINA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIIIUTYJHOE U
JNEUCTBYIOIEE 3HAYCHHUE CUJIBI TOKA U
HaIPSDKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponssocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpolCTBO M MPAKTUUECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JTUHUH JIEKTporepead

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTM4YECKHE PUCKHU IIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
KynbTypa ucnonp3oBaHus
IEKTPOIHEPTUHU B ITOBCEIHEBHOMN
KU3ZHU



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

MexaHU4eCcKHe BOJIHBI , YCJIOBHA

pacnpocrpanenus. [lepuon. CkopocTh

bubmuoreka [JOK

21 pacIpOCTpaHEHHUs U IJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeunble ¥ MPOIOJILHBIE BOJIHBI
29 3Byk. CKOpOCTh 3BYyKa. | pOMKOCTH bubnuorexa [JOK
3ByKa. BeicoTta ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHbIE BOJHBI, UX
23 cBoicTBa 1 ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIBI paguoCBsI3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponbhas pabora «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [IOK
Todeunslii ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI
27 otpaxkeHus ceta. [loctpoeHue bubmorexa HOK
. https://m.edsoo.ru/ffOcd4e0
M300paKeHuil B IIIOCKOM 3epKaje
[Ipenomnenue cera. [lonHoe
08 BHYTpeHHee oTpaxeHue. [Ipenenbublit bubnunoreka [JOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpa)KeHHUS
29 JIaGopartopHas pabota «3mepenue bubnuoreka [IOK
II0Ka3aTells MPEIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



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. PopMyia TOHKOHN JIUH3bI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTtopHas pabora

31 «MccnenoBanue CBOMCTB
M300paXeHUH B IMH3AX)
Hucnepcus cBera. Co>XHBIA COCTaB
32 6enoro cserta. L{Ber. JlabopaTopHas
pabota «Habnronenue aucnepcuu
CBETa»
WNnuTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
33 N
ceerta. [ludpakumnonnas pemeTka https://m.edsoo.ru/ffOced22
[TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
34
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue MpuOOpHI U YCTPOMCTBA U
yCIIOBHUSA UX 0€30MaCHOr0 MPUMEHEHUS
I'panuIpl MPUMEHUMOCTH
36 KJIacCM4YeCKOU MexaHukH. [locTynaTsl bubnmuorexa [JOK
CIIelIMaIbHOM TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHue BpeMEHH U COKpaIleHUE Eubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON
38 ‘IaCTI:/H_ILI CBHSLy Macfm C dHeprueu u bubmorexa LOK
) P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrusl MOKOs
KonrtponsHas padora «OnTuka.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNbHON Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



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

®otoubl. opmyna [1nanka. DHeprus

bubmuoreka [JOK

40
¥ UMIyJbC (OTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAaHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akoHbl poTorddexra. YpaBHeHHE
42 9171HHIT€§H21 )ln(lf)l(bq)omaq);ema brbmmorexa [OK
) https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» gorosddexra
JaBnenune cBeta. OnbitTer [1. H.
43 JleObeneBa. XMUYECKOE NEWCTBUE bubmmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTea u
MIPaKTUIECKOE TIPUMEHEHHE:!
44
dboTornemMeHT, HOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agay mo reme « 3J€MEHTHI bubmuorexa [JOK
KBAHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. ONBITE
46 Pezepdopna no paccesHuro o-4yactu bubmorexa HOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenb aToMa
bubmuoreka [JOK
47 I1 b
OCTyatel bopa https://m.edsoo.ru/ff0d0afa
N3nydenue u nornomieHue GoToHOB
48 [P IIEPEXOJIE ATOMA C OJHOI'0 YPOBHS bubmnorexa [JOK
p pexon . A yp https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BomnHoBbIe cBolicTBa yacTHll. BOJIHEI
. bubnuoreka [JOK
49 ne bpoins. KopnyckymnsapHo-

BOJHOBOM AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYKACHHOC U3JTYYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopna o onpexnenennio cocrapa

PAaAOAKTUBHOI'O U3JTYYCHHUA

bubmmoreka [{OK
https://m.edsoo.ru/ffod0fd2

51

CaoiicTBa anbda-, 6era-, ramma-
n3nydeHus. Biusaue
PaIOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amMmma-uznyyeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HyKJIOHOB B si/Ipe.
Snepubie peakunu. AnepHblid
peakrtop. [IpoGiembl, TEpCIEKTUBHI,
AKOJIOTUYECKUE aACTICKTHI SIEPHOI
SHEPTETUKHU

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

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTobl HaOMIOACHUS U
perucTpanum 31eMeHTapHbIX YaCTHII.
Kpyrasiit cton « DyHgaMeHTaIbHbIE
B3auMoJieicTBUsA. EMuHCTBO
(bu3nuecKoil KapTUHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Otansl pa3BUTUS ACTPOHOMUHU.
[IpuknaaHoe 1 MUPOBO33PEHUYECKOE
3Ha4YeHHe acTpOHOMMU. Bun
3B€31HOrO Heba. Co3Besaus, sIpKUe
3BE3/1bl, IUTAHETHI, UX BUIUMOE
npxenue. ColHevHas cucrema



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

56

Counnne. ConHedHas aKTHBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

57

3BE3/1bl, ©X OCHOBHbIE
XapaKTePUCTHKU. 3BE3/IbI TTIAaBHOM
MoCIIeIOBaTeIbHOCTU. BHYTpeHHEe
cTpoenue 3B&3/1. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sporonru CoJIHIIA U 3BE3 ]

58

Muneunsiii [1yTe — Hama I'anakTuka.
ITomoxxenne n agmkenne CoHIA B
lNamakTtuke. ['anaktuku. Y€pHble
JIBIPBI B AIpax TajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PenukroBoe uznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KoHntposbpHas padota «meMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maronuii ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH cdepax NesATeIbHOCTH
YyeJIoBeEKa

63

O6o6matomuit ypok. Ponb u Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHON HAYYHON KapTUHE MUpa

64

O6o0mmaronuit ypok. Posb




¢u3nveckoit Teopu B OPMHUPOBAHUHU
MpeACTaBICHUN O (PrU3nYecKoi
KapTUHE MHpa

Oo6o0maromuit ypok. Mecto
65 (bu3n4IeCcKoil KapTHHBI MHpa B 001IeM
psAly COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IIPEICTABICHUN O IPUPOC

66 PesepBHbIl ypok. MarautHOE 1nosie.

DNeKTpOMarHuTHas UHYKITUS

PezepBHbIil ypok. Ontuka. OCHOBBI
67 CHEIMATEHON TeOpHH
OTHOCUTEIBHOCTH

Pesepnbiit ypok. KBantoBas ¢usuka.
68 DNIeMEeHTHI aCTPOHOMUH U

acTpou3uku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHET0 0011Iero 00pa3oBaHusI

10.1

JleMoHCTpHUpOBaTh Ha TpUMEpax poiib U MeCcTo (UMK B
(hopMUPOBAaHUU COBPEMEHHOW HAy4YHOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHOM TE€XHUKHU M TE€XHOJOTHM, B MPAKTHYECKON AECATEIbHOCTH

monen

10.2

YYuThIBaTh TPAHUIIBI PUMEHEHHS U3YYCHHBIX (DU3UYECKUX MOJICITICH:
MarepuaigbHas TOYKa, WHEpIUalIbHAs CHUCTeMa OTCYETa, aOCOJIIOTHO
TBEPAOE TENO, UACATBHBIN Ia3; MOJEIN CTPOCHUS Ta30B, KUIKOCTEH U
TBEPABIX TEJI, TOYCYHBIA DIECKTPUYECKUN 3apsii — MpPU PEHICHUU

(buznueckux 3aaa4y

10.3

Pacno3naBath ¢usnveckue sBICHHS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXAaHHMKH, MOJCKYJISIPHO-KHHETUYCCKOW TEOpHUHU
CTpOCHHSI BEUIECTBA W  DIEKTPOJUHAMHKH: paBHOMEpHOE U
PaBHOYCKOPEHHOE MPSIMOJIHMHEHHOE JBIKEHUE, CBOOOIHOE IaJleHUE
TEJI, JBW)KCHHUE IO OKPYXHOCTH, WHEPIHS, B3aUMOJCHCTBHE TEI;
muddys3us, OpPOYHOBCKOE JABWKEHHUE, CTPOCHUE IKHAKOCTEH U
TBEPABIX  TeJ, W3MEHEHHWe O00béMa Tel TpHU  HArPEBaHHU
(oxmaxkJIeHun), TEIJIOBOE paBHOBECHE, HCIAPEHHE, KOHICHCAIUS,
IUIaBJICHHE, KPHUCTAJUIM3AIMS, KHUICHHE, BIIAXXHOCTh BO3IyXa,
TIOBBIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUM B 3aKPBITOM COCY/IC,
CBSI3b MEXKJy IapamMeTpaMu COCTOSIHHS Ta3a B H30MpOIeccax;

QJICKTpU3aluA TCII, B3aHMOHeﬁCTBHe 3apAa0B

10.4

OnuceiBaTh MEXaHUYECKOE JBM)KEHHE, UCHONb3ysd (usnueckue
BEJIMYMHBI: KOOPAWHATA, IyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
macca Tela, CWIa, WMIYJbC Tela, KWUHETHYeCKas DJHEpIrus,
NOTEHIMaJbHAs SHEeprus, MeXaHuueckas paboTa, MeXaHudeckKas
MOIITHOCTh; IPU ONUCAHUM NMPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCTOJb3yEeMbIX BEIMYMH, MX 0003HAUEHUS W EIWHUIIBI, HAXOAUTh
(opMyJIBI, CBS3BIBAIOLINE JTAHHYIO (PU3UYECKYIO BEJIMUUHY C APYTUMH

BCIMYMHaAMHU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEIJIOBEIC




SIBIICHUSI, MCIOJb3ys (U3MUYSCKHUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIIepaTypa, CpEeAHsSsT KHHETUYECKas DJHEPIrus XaoTHYECKOIro
JBW)KCHUS MOJICKYJI, CpEIHEKBaJpaThyHash CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPECHHsISI JHeprus, pabora rasa,
KOO (DUIIMEHT TMOJE3HOTO JEHCTBUSI TEIUIOBOTO JBUTATENSI; TIPH
OIHCAHHUH [IPaBHIIBHO TPaKTOBATh busnueckuit CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYCHHS W CIUHHUIBI, HAXOJIUTh
(bopMyJIBI, CBS3BIBAIOININE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BEIIMYUHaAM

10.6

OnuceiBaTh HM3yY€HHbIE DJEKTPUYECKHUE CBOMCTBA BEIlECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (MPOLIECChl), MCMNONb3Yysl  (U3HUecKue
BEIMUYUHBL:  DJJIEKTPUYECKUH  3apsii,  JJIEKTPUYECKoe  IIOJIE,
HanpspKEHHOCTh  TMOJIA, TOTEHIMAN, Pa3HOCTh NOTEHLUAIOB; MpH
ONMCAaHUU MPABWILHO TPAKTOBATh (PU3NYECKHI CMBICI HCIOJIb3YEMBIX
BEJIMYMH, HX OOO3HAYeHWs] U €AWHULBI;, YyKa3bplBaThb (OPMYIIBI,
CBSA3BIBAIOIIME JAHHYIO  (PU3MYECKYI0 BEIMYMHY C JPYTUMU

BECJIMYMHaAMH

10.7

aHATM3UPOBaTh (PU3MUECKHE TMPOLECCHl M SIBICHHS, HWCIOIb3YS
(v3uYecKre 3aKOHBI M MPUHIUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, |, Il
u Il 3axonsr HploTOHA, 3aKOH COXpaHEHUsS MEXaHWYECKOW SHEPTHH,
3aKOH COXpaHCHHUs UMITYJIbCA, IPHHINI CYNEPIO3UIINN CHJI, TTPHHITHUI
paBHOIIPABHSI HMHEPIHMAIBHBIX CHUCTEM  OTCUE€Ta;  MOJICKYJISIPHO-
KWHETHYECKYI0 TEOPHIO CTPOCHHS BEIICCTBA, ra30BbIC 3aKOHBI, CBS3b
CpelHel KHHETUYECKOW HSHEPrHU TEIIOBOTO JBIDKEHHS MOJEKYJ C
aOCOJIIOTHOM TeMIIepaTypou, MEepBBId 3aKOH TEPMOIAMHAMUKH; 3aKOH
COXpaHCHHS JJICKTPHUYECKOro 3apsaa, 3akoH KysoHa; npu 3ToM
pa3iinyarh CIOBECHYH (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCcKOe

BBIP2YKEHUE U YCIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHITE OCHOBHBIE IIPUHLUIIBI ,I[eﬁCTBI/ISI MaliuH, HpI/I60pOB n
TCXHUYCCKUX YCTpOﬁCTB; pa3jimyaTb YCJIOBUA HX 0e30I1acHOro

HCIIOJIb30BaHHUS B IIOBCEIHEBHOM KHU3HU

10.9

BhITIONHATE SKCIIEPUMEHTHI M0 UCCIIEA0BAHUIO (PU3NYECKUX SBICHHUNA U
MPOIIECCOB C MCITOIb30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUI; IpU
3TOM (QOopMyITUpOBaTh MpodiieMy (3aAady) U THUIOTE3y Yy4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

OGOpynOBaHI/IH, IMPOBOAUTDH OIIBIT U (I)OpMy.TII/IpOBaTB BBIBObI

10.10

OCYIJ.[GCTBJ'IHTL npsIMBIC W KOCBCHHBIC H3MCPCHUA (1)I/I3I/IHCCKI/IX

BCJIMYUH, IIpU 3TOM BBI6I/IpaTB ONTUMAIIBHBIM CIIOCO0 HU3MEPCHUA U




HCIIOJIB30BAaTh U3BCCTHBIC MCTOAbI OLICHKN HOI‘peH_IHOCTeI;'I 1/13MepeHm”1

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAY (HU3HUECKUMH BEITHMYMHAMH C
HCIIOJIB30BAHUEM IIPSMBIX H3MEPEHUH; IIPU 3TOM KOHCTPYMPOBATH
YCTAHOBKY, (HKCHpPOBATh pE3yJIbTaThl MOJYyYECHHOH 3aBHCHMOCTH
(U3NYEeCKUX BETMYMH B BUAE TAOJIUI U TPAPHKOB, JEIaTh BHIBOJBI MO

pe3ysbTaTtaM UCCIIEeJOBaHU

10.12

CoOmromate mpaBwia  0e30MacHOr0  TpyJa TpU  IPOBEICHHUH
HCCIEIOBAaHUM B  paMKax y4yeOHOro SKCIIepUMEHTa, Yy4yeOHO-
HCCIIEA0BATEIBCKOM M INPOEKTHOM JESATENBHOCTH C HCIOJIb30BAaHUEM

M3MEPUTENBHBIX YCTPOMCTB U J1a00paTOPHOTO 000PYI0BaHUS

10.13

Pematp pacu€rHble 3a71auM C SIBHO 3aJlaHHOW (DU3MUECKON MOJEINbIO,
UCHoNb3ysd (U3MYECKUE 3aKOHbl M NPUHLUIBI, HA OCHOBE aHalIM3a
yCIIOBUSL  33Jaydl  BbIOMpaTh  (PU3MHYECKYIO MOJENb, BBIJIENISATH
(bu3uveckne BeNMYMHBI U (POPMYIIBI, HEOOXOAUMBIE I €€ peleHus,
MIPOBOJUTH PAcU€Thl U OLEHUBATH PEATbHOCTh MOJYYEHHOTO 3HAUECHHUS

(hbU3UIECKOI BETUIMHBI

10.14

Pemath ~ KkauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTHUECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJIEHUH C OMOpON HAa U3y4EHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘ICCKI/IC SIBJIICHUSA

10.15

Hcnonp3oBaTh mpu  pelmieHnd  y4eOHBIX 3aJad  COBPEMEHHbIE
UH(GOPMAIMOHHBIE TEXHOJIOTMU [UIS TOUCKA, CTPYKTypUPOBAHUSA,
UHTEpIPETallud W TPEJCTABICHUS y4eOHOW M Hay4YHO-TIOIMYJISIPHOM
uH(bOpMaluKY, MONYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU

aHAJIM3UPOBATH MOJTYYaeMyt0 HH()OPMALIHIO

10.16

[IpuBoauTE HpUMeEpHl BKJIala POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOILIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

10.17

Hcnonp3oBaTh TEOPETHUYECKHE 3HAHHUS MO (PU3UKE B TOBCEIHEBHOM
JKU3HU I oOecrieueHrs 0€30macHOCTH MpH 0OpalleHuy ¢ MpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIsi COXPAaHEHUs 3/I0pOBbI U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECKOT'O TOBCACHUS B Oprmanmeﬁ cpeae

10.18

PaGoraTh B IpyIine ¢ BBINOJIHEHUEM PA3JIMYHBIX COLHMAIBHBIX POJIEH,
IUIaHUPOBaTh  paboTy  TpyNIbl, palMOHAIBHO  paclpeaesTh
0053aHHOCTM M IUJIAHUPOBATh JESITENBHOCTh B HECTaHIAPTHBIX
CUTYyalMsX, aJ€KBAaTHO OIEHUBATh BKJAJ KaKJIOTO M3 YYaCTHHUKOB

IPYMNIIBI B pELIeHHE pacCMaTPUBAEMON MPOOIIEMBI




11 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHET0 0011Iero 00pa3oBaHusI

111

JleMoHCTpUpOBaTh Ha MpUMEpax poib U MeCcTo (UMK B
(hopMUPOBaHHH COBPEMEHHOW HAyYHOW KApTHUHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU M TE€XHOJOTHM, B MPAKTHYECKON AECATEIbHOCTH

JIOEH, LETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS] U3YyUYEHHBIX (PU3NUYECKUX MOJIENIEH:
TOYEUYHBIN JJIEKTPUYECKUI 3apsl, siepHas MOJENIb aTOMa, HyKJIOHHas

MO/I€TIb ATOMHOTO si/ipa MpU pelIeHUH (PU3NIECKUX 3a1a4

11.3

PacnioznaBate (usnueckue sBieHust (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  JJIEKTPOJAWHAMUKMA W  KBAaHTOBOH  (pH3HKH:
AIIEKTpUYECKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JICUCTBUS  TOKa, B3aUMO/ICICTBHE MarHuTOB,
JNIEKTPOMAarHWTHAsE WHAYKLUMS, JEHCTBHE MAarHUTHOrO TMOJS Ha
MPOBOJHUK C TOKOM M JBMXKYIIHMICS 3apsl, SJIEKTPOMAarHUTHBIE
KojeOaHusT W BOJIHBI, NPSAMOJMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpaX€HUE,  TpeJoMJIeHHe,  uHTepepeHnus, audpakuus ¢
HoJisipu3alusl CBETa, AMCIEPCHs CBeTa, (POTOdNEKTpUUecKUid 3pdeKT
(boTtoaddexT), cBEeTOBOEC MaBIICHHE, BO3HMKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOAOPOJA, €CTeCTBEHHAass U  HCKYCCTBEHHas

PaIUOAKTUBHOCTDb

114

OnuceiBaTh  M3y4YEHHBbIE CBOMCTBa  BellecTBa  (DIEKTPUUECKUE,
MarHUTHBIE, OMTUYECKUE, JCKTPUUECKYIO0 MPOBOIUMOCTh PA3IUUYHBIX
Cpel) ¢ OJIEKTPOMArHUTHbBIE sIBIIEHUS (TIPOLIECCHI), HCIOJNbB3Ys
¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUW  3apsan, Ccuila  TOKa,
ANIEKTPUYECKOE  HANpsOHKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pa3HocTh moTeHmuanoB, DJIC, pabora Toka, WHAYKIHS MarHUTHOTO
nonsi, cuina Awmmepa, cuia JlopeHila, WHIYKTUBHOCTh KATYIIKH,
SHEPTUsl ANEKTPUUYECKOTO M MArHUTHOTO IMOJ€H, MepuoJ M YacToTa
Kosie0aHuil B KoeOaTeIbHOM KOHTYpE, 3apsi/i M CHJIa TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMArHUTHBIX KOJICOaHMUI, dokycHoe
paccTosiHMe W ONTHUYECKash CWJIa JUH3bI, MPU OMUCAHUU MPABUILHO
TPaKTOBaTh (UIWYECKUH CMBICT HUCIHOJIB3YEMBIX BEIMYUH, UX
0003HAUYEHHUS W EOUHHIIBI; YKa3bIlBaTh (OPMYIBI, CBS3BIBAIOIINE

JAHHYIO (PU3HUECKYIO BEJTMUUHY C IPYTHMMHU BEIMYMHAMHU
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OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC ABJICHHA U IMPOLECCCHI, UCIIOJIb3Yys
@HSHHCCKI/IC BCJIMUYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M YaCTOTa CBCTA, SHCPIUA U HUMIIYJIBC q)OTOHa, nepunon
nojgypacmnaga, OSHCPrud CBA3M ATOMHBIX AACp, IIPU OIMKMCAaHHUU
IMPpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YyCMbIX BCJIMYHH,
nX 0003HAaYeHUS U CAWMHUIBI, YKa3bIBaTb q)OpMYJH)I, CB3BIBAIOIIINC
JaHHYIO (1)I/I3I/I‘-ICCKYIO BCIIMYUHY C APYTUMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITHMIUHBI

11.6

AHanu3upoBath (U3MYECKHE TMPOLECChl U  SIBICHUS, MCIONb3YS
¢bu3uyeckue 3aKOHbBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEZIOBATELHOTO W TMAapajyIeIbHOIO COEJUHEHHS IPOBOJHUKOB,
3akoH J[xoyns — JIeHna, 3aKOH 2JE€KTPOMAarHUTHOM MHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPAHEHUS! CBETA, 3aKOHBI OTPAXKEHHS CBETa,
3aKOHBl ~ TPEJIOMJICHUS  CB€Ta, YpaBHEHHWE  OWHINTEWHA  JUIA
dboToadexra, 3aKOH COXpaHEHHS DOHEPrUH, 3aKOH COXpPaHCHHS
HUMITyJIbCa, 3aKOH COXPaHEHHUS DSJIEKTPUYECKOro 3apsna, 3aKoH
COXpaHEHUsI  MaccoBOro uucia, mnoctyinarsl bopa, 3akoH
paaMOaKTUBHOTO paclaja; TMpu H3TOM pa3iuyaTh CIOBECHYIO
(hopMyITHPOBKY 3aKOHA, €0 MaTeMaTUYeCKOEe BBIPAKEHUE U YCIOBHS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HAImpaBJICHUEC BCKTOpPAa HWHAYKIMKM MArHUTHOIO II0JIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpOI/ITB U  OIIMChIBATb I/I306pa)KCHI/IC, co3agaBacMoO€  ITJIOCKHMM

3€pKajoM, TOHKOM JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI TIO UCCIICAOBAHUIO (DU3NYECKUX SBICHUN U
IPOIIECCOB C MCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX M3MEPCHHIA; PU
3TOM (QopMyIupoBaTh MpodiieMy (3aAady) U THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  TPEIJIOKCHHOTO

O60py,[[0BaHI/I$I, IIPpOBOAWTD OIIBIT U q)OpMy.TII/IpOBaTB BBIBObI

11.10

OCYH.[GCTBJ'ISITL npsMbIC MW KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘IGCKI/IX
BCJIIMYHMH, IIPpU 5TOM BBI6I/IpaTB ONTUMAIIBHBIM CIIOCO0 HU3MEPCHUA U

HCIIOJBb30BaTh U3BCCTHBIC MCTOAbI OLICHKHU HOFpeHlHOCTeﬁ HBMGpGHHI’I

11.11

HccnegoBaTh 3aBUCHMOCTH (l)I/I3I/I"IeCKI/IX BCJIIMYHMH C HCIIOJBb30BaHHUCM
OpsAMBIX  HU3MCP eHPIﬁ; npu STOM  KOHCTPYHPOBATh YCTAHOBKY,
(I)I/IKCI/IpOBaTL PE3YIbTAThI HOJIy‘lCHHOf/'I 3aBUCHUMOCTH (I)I/I3I/I‘-IGCKI/IX
BCJIMYKH B BUAC Ta6J'II/II_[ u Fpa(l)I/IKOB, ACJIaTh BBIBOJBI IO PE3yJIbTaTaM

HUCCICI0OBaHUA

11.12

Cobmronate mpaBuiia 0€30MaCHOrO TpyAa MpH  IMPOBEACHUU




UCCIEeIOBaHUN B  paMKax Y4YeOHOro OKCIEepUMEHTa, Yy4eOHO-
HCCJIEIOBATEIBCKOM U MPOECKTHOM NESITEIBbHOCTH C UCIOJIb30BaHUEM

M3MEpPUTEIBHBIX YCTPOUCTB U 1a00PaTOpPHOTO 000PYI0BAHHUS

11.13

Pemate pacuérHbie 3a7a4d ¢ SBHO 3aJaHHOW (DPU3NYECKON MOJEIBIO,
UCTIONB3Ysl (U3MUECKUE 3aKOHBl M TPHUHIMIIBI, Ha OCHOBE aHAIHM3a
YCIOBHS  3a/la4d  BBHIOMpAaTh  (PU3MUECKYI0 MOJETb, BBIACIATH
¢u3nveckre BETUYMHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ perieHus,
IPOBOAMUTH PACUETHI U OLIEHUBATh PEAJIbHOCTH MOJyUYEHHOTO 3HAUEHUs

(hbU3UIECKOI BETUYHHBI

11.14

Pemats Ka4ueCTBEHHbBIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUYUBYIO LIETIOYKY PACCYX IECHUM C OMOPOW HA U3yYEHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/IIICCKI/I€ SABJIICHUSA

11.15

Ucnonp3oBath mpu  pemeHnd  y4eOHBIX 3aJad  COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOUCKA, CTPYKTYpPHpPOBaHUS,
WHTEpIpeTalui U MpeJCTaBlIeHUs y4eOHOW U Hay4YHO-TIOMYJISPHOMN
nH(pOpMaLIUY, MOJYYEHHON W3 pa3IUYHbIX MCTOYHHUKOB; KPUTHUYECKU

aHAJIM3UPOBATH MOJTYyYaeMyt0 HH(OPMALIHIO

11.16

OOBSCHATh MPUHLMUIBI NEHCTBHUS MAalluH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inuyaTh YCJIOBHUS HX OE30MACHOTO HCIIONb30BAHMS B

HOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTH mpUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTUI

11.18

Hcnonp3oBath TEOpETHUYECKHE 3HAHHS MO (U3UKE B TMOBCEIHEBHOM
JKU3HU I oOecrieueHrs 0€30macHOCTH IIPU OOpaIIeHUH ¢ MpUuOopaMu
U TEXHHYCCKMMH YCTPOMCTBAMH, JIJISi COXPAHEHUS 3I0pOBbS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOTHYCCKOTI'O ITIOBCACHUA B OKPY)i(aIOIHeI;'I cpeac

11.19

PaGorats B rpymme c BBIOJTHEHUEM PAa3IMYHBIX COIHATBHBIX pPOJIEH,
IUTaHUpOBaTh ~ pabOTy  TpyMIbl,  PAlMOHAIBHO  pacHpenemsTh
00s3aHHOCTM ¥  IUIAaHUPOBAaTh JIEITENBHOCTH B  HECTaHAAPTHBIX
CUTyallMsIX, aJeKBAaTHO OLEHHBATh BKIQJ KaXIOTO W3 YYAaCTHHKOB

I'PYIIBI B pellIEHNne paccMaTpuBaeMoi poOIeMbl




IPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHU A

11

®usnka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHUA OKPYXarmero Mupa. Poib
JKCIIEpUMEHTA W TEOpHUM B  IpoIecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanne (GU3NYECKUX SBICHUNA W
nporieccoB. Hayunbie runore3sr. dusndeckue
3aKOHBI W TeopuH. ['paHUIBl TPUMEHUMOCTH
buznyeckux 3aKOHOB. [punnun
cooTBeTcTBUsA. Ponp M Mecto Qu3uku B
GOpMHPOBAHWHM  COBPEMEHHOM  Hay4YHOU
KapTHHBI MHpa, B MIPaKTUYECKON

NESITENLHOCTH JTIOAEH

MEXAHUKA

KNMHEMATHKA

2.11

MexaHndeckoe JBHXKCHUC. OTHOCHUTENHLHOCTD
MCXaHHUYCCKOI'0O IBMIXKCHUA. Cucrema orcuéTa.

Tpaexropust

2.1

2.1.2

[Tepemenienue, cKOpoCTh (CpEeaHSIA CKOPOCTH,
MTHOBEHHass  CKOPOCTb) M YCKOpEHHE
MaTepualbHOM TOYKH, UX MPOEKIHMH Ha OCHU
CUCTEMBI KOOpJIMHAT. Cnoxenue

NIEPEMELIEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIDKCHUE. I'paduxu
3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u IepeMeleHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHU




2.1.4

CBobOogHoe nazieHne. Y cKopeHue cBOOOIHOTO

HaacHus

2.15

KpuBonnueiinoe nBuxeHue. PaBHOMepHOE
JBUXXCHUC MaTepHaHBHOfI TOYKHN 110
OKPY’KHOCTU. YTJIOBasi CKOPOCTb, JUHEWHas
CKOPOCTb. [Iepuon u 4acToTA.

LlenTpOCTpEMUTENBEHOE YCKOPEHNUE

2.1.6

TexHuueckue YCTpOMCTBA: CIIUJIOMETD,
JBHKCHHE CHaApsOB, LEIHBIE M PEMEHHBIC

nepeaavn

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MTI'HOBEHHOM CKOpPOCTH. Uccnenosanue
COOTHOUIIEHUSI MEXKJy IyTSAMH, IIPOUIECHHBIMA
TEJIOM  3a  TIOCJENOBaTelIbHbIE  paBHbIE
NPOMEXYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBW)KEHUH C HA4YaJbHOM CKOPOCTBIO, PAaBHOM
Hyt0. 3ydeHue ABUKEHHUS IIapuKa B BSI3KOU
xuakoctu.  M3yueHwe  ABWKEHHUSA — Tena,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[TpuHIMn OTHOCHUTEIBbHOCTH Tamuies.
IlepBoiii 3akoH HproToHa. WMuepuuanbHbie

CUCTEMBEI OTCUETa

2.2.2

Macca tena. Cuna. IlpuHuun cyneprno3uiuu

CHII

2.2.3

Bropoii 3akon HprooToHa 11 MarepuaabHOM
TOYKH B HHEPIHUAILHOW CHCTEME OTCYETa
(MCO). Tpermit 3akoH HeloroHa ans

MaTCpHUAJIbHBIX TOUYCK

2.2.4

3akoH BCECMUPHOTO TATOTCHUA. Cuna TsHKecTH.

HepBaﬁ KOCMHUYCCKaAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe tpenue. Cuiia TpeHHA
CKOJIbKEHUST W CWIa TPEHHUA  IOKOS.

Koaddunment tpenus. Cuiia conpoTUBICHHS




IMpU ABWXKCHUU TECJIa B ) KUAKOCTHU HUJIU Ira3eC

2.2.7

[ToctynaTenbHOEe U BpalaTEIbHOE JBMKEHHE

a0COJIIOTHO TBEPIOTO Telia

2.2.8

MoMeHT CcHIIBI OTHOCHTEIIFHO OCH BpaliCHU:.
[Ime4o cunbl. YcCiloBHsS paBHOBECHS TBEPAOIO
tena B ICO

2.2.9

TexHuueckue  yCTpOWCTBA:  MOJIIUITHUKH,

JABMIKCHUE NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTnueckue pabotsl. M3ydeHue IBUMKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH HOJ
JIEUCTBHEM HeCKonbKuX cui. Hcecnenosanue
3aBUCHMOCTH CHJI YNPYTIOCTH, BO3HHUKAKOIIUX
B jAedopmupyeMoll NpyXHUHE U PE3UHOBOM
oOpa3ue, OT BEIMYMHBI HX JAeQopMallii.

HccnenoBanue ycioBHil paBHOBECHUS TBEPIOTO

T€JIa, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHbBI COXPAHEHM B MEXAHUKE

2.3.1

Nmnynbc maTepuasbHOW TOYKH, CHUCTEMBI
MaTepuajgbHbIX ToueK. WMIynbc cuiabsl u

N3MCHCHHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpanenuss wumnyiasca B HCO.

PeaktuBHOE JABHIXCHHUEC

2.3.3

Pabora cuiier

2.3.4

Mo1mHoCTE CHIIBI

2.3.5

Kunernueckas QHCPIuAa MaTCpHaHBHOﬁ TOYKH.

Teopema 0 KUHETUYECKON YHEPTUH

2.3.6

[TotenumaneHas sHeprus. [loTeHuuanbHas
SHEpTUs yOpyro ne(pOopMUPOBAHHOM
npyxuHbl. [loTeHuuanpHas dSHeprus Teia

BOJIM3HU IMOBEPXHOCTHU 3emnu

2.3.7

IloTenumanbHble U HENOTCHIMAIbHBLIC CHIIBL.
CBs3b pa6OTLI HCIIOTCHIUAJIBHBIX CHII C

HN3MCHCHHUECM MEXaHHYeCKOI OHEPrun

CHUCTCMBI TCII. 3akoH COXPAaHCHUA




MEXaHUYECKOM SHEPrUuun

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudeckue yCTpPOWCTBA: JBUKEHHE PAaKET,
o BOJOMET, KOIIEP, IPYKUHHBIN TUCTOJIET
[IpakTnueckue pabotsl. M3yuenue cBsA3M
23,10 CKOpPOCTEM TEJI MpU HEYNpPyroM ynape.

UccnenoBanme cBsizu  pabOTBI  CHIIBI €

W3MEHEHHEM MEXaHMYSCKOM OHCPIrUHU TCJa

MOJIEKVJIAPHASA ®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJIIPHO-KUHETUYECKOM TEOPHUU

311

OcHoBHbIE MOJIOXKEHUSI MOJIEKYJISIPHO-
KHUHETUYECKOMN TEOPHH. BpoyHoBckoe
neuxenue. {uddysusa. Xapakrep IBUKEHUS U

B331/IMO)I€I71CTBI/I51 YacCcTHll BEICCTBa

3.1.2

Mopgenu CTpoeHHMsI Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBICHEHHWE  CBOWCTB

BEIIECTBA HAa OCHOBE ITUX MOJENEH

3.1.3

Macca wMonekyn. KonudecTBo BemiecTsa.

[Tocrosinnast ABoraapo

3.1.4

TemnoBoe paBHOBecue. TemmepaTypa u €€

m3Mmepenue. [llkana remneparyp Llenbcus

3.1.5

Monens WIeaJbHOrO0  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOM

TCOPUHU UACATIbHOI'O Ira3a

3.1.6

AOcomntoTHas TemmepaTypa Kak Mepa cpeaHeit
KUHETUYECKOW SHEPryuu TEIUIOBOTO JBIMXKECHUS

yactul raza. [llkana remneparyp KenbBuna

3.1.7

VpaBuenne Knaneilipona — Menpgeneesa.

3akoH /lanbToHA

3.1.8

I"a30BEI€ 3aKOHEI. I/Isonpoueccm B NACaJIbHOM
ra3c¢ € IIOCTOAHHBIM KOJIHYCCTBOM BCIICCTBA:

U30TepMa, U30X0pa, n306apa

3.1.9

TexHuueckue  ycTpoicTBa: TEPMOMETP,

6apomeTp




3.1.10

[Ipaktuyeckne pabotel. M3MepeHue Macchbl
BO3/yXa B KJacCHOM KomHare. MccinenoBanue
3aBUCUMOCTHU MEXy ITapaMeTpamMu COCTOSTHUS

pa3pekeHHOro ra3a

3.2

OCHOBbI TEPMOAMHAMUMKN

3.2.1

TepmonnHamudeckas cucrema. BHyTpeHHsA
DHEPrUs TEPMOJAMHAMMYECKOW CHUCTEMBI U

CIIOCOOBI €€ M3MEHEHUS

3.2.2

KonnuectBo Temnotel u padora. BHyTpeHHsIs

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapl Ttemnonepenauu: TEIIONPOBOIHOCTD,
KOHBEKIIUS, W3TydeHHe. TermoéMKOoCTh Tena.
VnenpHasgd TemI0EMKOCTHL BellecTBa. Pacuér

KOJIMYECTBA TCIIJIOTHI IIPU TCILIONEPpEaAYC

3.2.4

[IepBblii 3ak0H TepMoaMHAMUKHU. [[pruMeHeHne
IIEPBOTO 3aKOHa  TEPMOJUHAMUKH K
u3onpoueccaMm. I'papuueckas MHTEpIIpeTaLus

paboThl Ta3a

3.2.5

TemmoBsle mammHbl. [IpUHIUIBL  IEHCTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanust sHEpPTUH
B TewIoBbIX MamuHaxXx. KoaddunueHnt
nosiesHoro  xgewicteus  (manee —  KIIM)

terioBoit MamuHsbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOIUHAMUKH.
HeoOpatumocTs  mporieccoB B IpUPOJIE.
TemoBbie JIBUTATEH. DKOJIOrH4eCcKHe

HpO6HeMH TCIIOOHCPI'CTUKHU

3.2.7

TexHnueckue yCTpOICTBa: JIBUTaTeINb
BHYTPEHHETO CTOpaHMs, ObITOBOM

XOJIOAUJIbHUK, KOHAUIIHOHEP

3.2.8

[IpakTuyeckue paboTsl. 3MepeHue yaenbHOM

TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSAHNA BEHIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

Hapoo6pa30BaHHe N KOHACHCAIM. I/IcnapeHHe




" KHUIICHUE. VY nenpHas TEIUIOTa
napooOpa3oBaHus. 3aBHCUMOCTh TEMITEPaTyphI

KUIICHUA OT JaBJICHUA

AOCOIIOTHAST W OTHOCWUTENbHASA BIAXHOCTH

332 BO3ayxa. HacellieHHbIi nap
TBépnoe TEJO. Kpucrannnueckue u
333 amop(dHbIC Tena. AHH30TPONHUS CBOWCTB
o KpPHCTAJUIOB. Kunkue KPUCTAJIBL.
CoBpemeHHbIE MaTepuabl
334 [InmaBnmeHne w KpucTaIM3anusA. Y AeJIbHAs
o terioTa miasyieHus. CyOaumanus
3.35 YpaBHEHHE TEIIOBOTO OaaHca
TexHuueckue yCTpOMCTBA: TUTPOMETP H
336 TICUXPOMETP, KaJIOPUMETP,  TEXHOJOTHUHU
o MOJIYYEHUSI COBPEMEHHBIX MaTEPHAJIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOT MU
337 [IpakTnueckue paboTHI. N3mepenne
o BJIQYKHOCTH BO3/yXa
4 OJIEKTPOIMHAMUKA
OJIEKTPOCTATUKA
i1l OnekTpu3anus Teil. JJIeKTpudeckuil 3apsa. JBa
o BUJIA JIEKTPUYECKUX 3aps10B
[IpoBoanuKH, JURIIEKTPUKU u
412
MOJIYIIPOBOJIHHUKHU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsiaa
414 B3aumopeiictBue 3apsnoB. 3akoH Kynona
4.1 DNEKTpUUECKOE oJe. HanpsoxkénnocTts
ALE 3IEKTPUUECKOTO MOJISL. [TpuHnmn
o cynepno3uiuu.  JIuHUM ~ HanpsHKEHHOCTH
3IEKTPUYECKOTO TOJIS
416 PaGora cunm  3IEKTPOCTATHYECKOTO  TOJS.
o [Torennuman. PazHocTh MOTEHIIMATIOB
417 [IpoBOAHMKN W JUAIEKTPUKH B IMOCTOSIHHOM

QJICKTPUYCCKOM TI0JIC. I[I/IBJICKTpI/I‘{CCKa}I




IMPOHUIIACMOCTDb

OneKTPOEMKOCTD. Konnencarop.
4.1.8 ONeKTPOEMKOCTh  IIJIOCKOI'O  KOHJIEHCATOpa.
DHeprus 3apsHsKeHHOT0 KOHJIEHCAaTopa
TexHuueckue  ycTpOWCTBA:  3JIEKTPOCKOI,
419 AJIEKTPOMETP, AUIEKTPOCTATUYECKasl 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEpPOKC, CTPYHWHBIN ITPUHTED
4110 [IpakTnueckue paboTHL. N3mepenue

ANMEKTPOEMKOCTH KOHJICHCATOPA

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PAZJIMYHbBIX

CPEJIAX

YcaoBus CYmICCTBOBAHUA IIOCTOSITHHOI'O

421 3IEKTpUYECKOro Toka. Mcrounnku toka. Cuna
Toka. [TocTosTHHBIN TOK
4.2.2 Hampsixenune. 3akon Oma 11 ydacTka 1enu
123 DJIEKTPUYECKOE COMPOTUBJIEHUE. Y IETBbHOE
o COTIPOTHBIICHUE BEIIeCTBa
124 [TocnenoBarenbHOE, napajuieNIbHOe,
o CMEIIAaHHOE COEAMHEHHUE TPOBOJHUKOB
Pabota snekrpuueckoro Toka. 3akoH Jkoyis
4.2.5
— Jlenna
4.2.6 MONIHOCTP JEKTPUUYECKOTO TOKA
anektpoaBmwkymas cwia (manee — JC) u
r BHYTpPEHHEE CONPOTUBIICHUE UCTOYHHUKA TOKA.
o 3akon Oma I T[ONHOM  (3aMKHYTOIN)
anekTpudeckoi nenu. KopoTkoe 3ambikanue
DneKTpoHHAas POBOAMMOCTH TBEPABIX
428 METAJIJIOB.  3aBUCUMOCTh  COMPOTHBIICHUS
o METaJIJIOB oT TEMIEPATYyPHI.
CBepXmpoBOIUMOCTb
429 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa
o ANIEKTPOHHBIX MMYYKOB
4.2.10 [onynpoBoauuku. CoOCTBEeHHAs: ¥ IPUMECHAast




IPOBOAMMOCTD MOJYIPOBOJHUKOB. CBoiicTBa

p-n nepexoaa. IloxynpoBoHIKOBBIE TPHOOPHI

4.2.11

DONEKTPUUECKUA  TOK B DJIEKTPOJIUTAX.
DIIEeKTPOIUTHYECKAs JTUCCOITHAITHS.

DIIeKTpOIH3

4.2.12

DIIEeKTPUYECKUM TOK B rasax.
CaMOCTOSTENbHBIII M HECAMOCTOSITEIbHBIN
pa3psaa. PazmuyHble THIBI CAMOCTOSATEIIBHOTO

pazpsna. Monnus. [1nasma

4.2.13

TexHuueckue YCTpOMCTBA: aMIIepMeTp,
BOJIBTMETP, PEOCTaT, HWCTOYHHMKM  TOKa,
3JIEKTPOHArpEBATEIbHBIE puoOopHI,
JNIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS, BaKyyMHBII JMO],
TEPMUCTOPHI " (boTOpE3UCTOPHI,

MOJTYTIPOBOTHUKOBBINA N0/, TATbBAHUKA

4.2.14

[IpakTnueckue paboTHI. N3ydenue
CMEIIAHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa M €ro
BHYTpEHHEro conpotusienus. HaOmoaenue

OJICKTPOJIN3a

11 KIJACC

Kon
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemble Y1€eMEHTHI COIeP:KAHUS

4

SJIEKTPOIMHAMUKA

4.3

MATHUTHOE IIOJIE. 9JIEKTPOMATI'HUTHA A MHAYKIWA

43.1

IlocrossaHBIE MarHuThbl. BzaumoneilicTBue

INOCTOAHHBIX MaroHuTOB

4.3.2

MarauTtHoe mone. BekTop MarHuTHOU
uHaykiuu.  [lpuHmun — cyneprosuiuu.
Jlunnn marautHOM wuWHAYKuu. Kaptuna
JVMHUM  MAarHuTHOM  HMHAYKUMHA  TOJSA

INOCTOAHHBIX MaroHuTOB




MarsnuTtHoe I10JIE NPOBOJHUKA C TOKOM.
KapTuna nuHUE 1078 JUIMHHOTO MPSIMOTO

MMpOBOAHUMKA MW 3aMKHYTOI'O KOJIBLIEBOI'O

4.3.3 MPOBOJIHUKA, KATYIIKH C TOKOM. OTbIT
Opcrena. BzaumoaeiicTBue NpoBOAHUKOB C
TOKOM
4.3.4 Cuia Amrepa, €€ MOIyJIb U HalpaBJICHUE
Cuna JlopeHiia, €€ MOIyJIb U HaNpaBlICHUE.
JIBm>keHue  3apsHKEHHOW — 4acTUIBl B
4.3.5 OJHOPOJIHOM MAarHuTHOM mone. PaGora
cuibl Jlopenna
4.3.6 SIBneHne ANeKTPOMAarHUTHON UHIYKITUU
4.3.7 IToTok BeKTOpa MarHUTHOM WHTYKIIMU
OJIC nHaykiuu. 3aKOH 3JIEKTPOMarHuTHOM
4.38 nHaykiuu Papanes
BuxpeBoe snektpuueckoe mome. IJC
WHIYKIIMA B TIPOBOJHHUKE, BIDKYIIEMCS
4.3.9 MOCTYTIATEeIbHO B OJTHOPOTHOM MarHUTHOM
roJjie
4.3.10 [IpaBuio Jlenna
NHaykTUBHOCTD. SIBIICHHE CaMOWHIYKITUU.
4.3.11
OJIC camouHAYKIIUU
DOHeprusi MarHUTHOTO TOJS KATyIIKH C
4.3.12
TOKOM
4.3.13 DNIeKTPOMarHUTHOE T0JIe
TexHuyeckue YCTPOMCTBA:  MOCTOSHHBIC
43.14 MAarHHTEHL, AIIEKTPOMArHUTHI,
3JIEKTPOABUTaTEb, YCKOPHUTENH
AIIEMEHTApPHBIX YaCTHUII, MHIYKIIMOHHAS [1€Yb
IIpakTruueckue paboTHI. N3yuenne
MarHUTHOTO TOJS KAaTYIIKH C TOKOM.
4.3.15 WUccnemoBanne meiCTBUS — MOCTOSHHOTO

MaravTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUA BHGKTpOMaTHHTHOﬁ HHAYKOUN




KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKUE 1 9JIEKTPOMATI'HUTHBIE KOJIEBAHU A

Konebarenbnags cucrema. CBOOOIHBIE
KosieOaHus. ['apMOHWYECKHE KOJICOAHMS.
5.1.1
[Tepuon, wdacrora, amrmumTyga u (dasa

KoJIeOaHmit

[IpyxuHHBIM MasTHUK. MaTtemaTudeckun

5.1.2

MasTHHK

VYpaBHEHHE TapMOHMYECKHX KOJICOaHUM.
5.1.3 Kunematnueckoe u JTUHAMUYECKOE

oIucaHue KouedaTeabHOro ABHKEHUS

[IpeBpamenue SHEPTUH pu
TapMOHHYECKUX KoJICOaHHIX. CBs3b
5.1.4 AMILTATY 1Bl KoJIeOaHMit HCXOIHOU
BEJIMYUHBI C aMIUTUTYyJaMU KoJieOaHui e&

CKOpPOCTH M YCKOPECHHS

Konebarensupiii  koHTYp.  CBOOOMHBIC
AJIEKTPOMArHUTHBIE KoJIeOaHus B
UJICATBHOM  KOJeOaTenmbHOM  KOHTYpE.
>15 AHaJIOTHST MEXAYy MEXaHWYECKUMU U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

3aKOH COXpaHEHUs PHEPruu B UICATbHOM
5.1.6
K0JIeOaTeIbHOM KOHTYpe

BoinyxieHHbIE MEXaHUUYECKUE KOJeOaHusl.
Pes3onanc. Pesonancuas KpHUBasl.
5.1.7
BrinyxneHHbie 3JIEKTPOMArHUTHBIE

KOJIeOaHusl.

[lepemennbii  Tok.  CuHycOMIANBHBIN
5.1.8 .
[IEPEMEHHBIN TOK.

MortHOCTb MIEPEMEHHOTO TOKa.
5.1.9 AMIUIUTYJJTHOE U JIEHCTBYIOILEE 3HAUEHUE

CHJIbI TOKAa U HAIIPSI?KCHU A

5.1.10 Tpanchopmarop. [IpousBoacTso, nepenada




U TOTpeOJIeHUE 3JIEKTPUUYECKON SHEPIUu.
OKOJIOTUYECKHE PUCKHU IPU MPOU3BOJACTBE
IEKTPUYECKOU JHEPIuu. Kynerypa
HCIIOJIb30BAHUSA JIIEKTPOIHEPTUH B

OBCEIHEBHOU XKU3HU

Texuuueckue ycTpoiicTBa: ceiicMorpad,

5.1.11 ANEKTPUYECKU I 3BOHOK, JIMHUHA
aNIeKTpoIiepeaay
[IpakTnueckue pabotel. MccnenoBanue
3aBUCUMOCTH TI€pUOJa MaJbIX KOJIeOaHUU
51 12 T'py3a Ha HUTU OT IJIMHBI HUTU W MACChI

rpy3a. MccnenoBanue nmepeMeHHOro TOKa B
e U3 TIOCIE0BATEIbHO COCANHEHHBIX

KOH/ICHCATOpa, KaTyIIKU U Pe3UCTOpa

5.2

MEXAHUYECKUE U 2JIEKTPOMAT'HUTHBIE BOJIHbI

5.2.1

Mexanuyeckue BOJIHBI, yCIIOBUS
pacnpoctpanenus. Ilepuon.  CkopocTb
pacnpocTpaHeHuss W JJWHA  BOJIHBL

[Toniepeunsie ¥ MPOIOJILHBIE BOJTHBI

5.2.2

HNuTtepdepenius u Tudpakims

MEXaHUYCCKUX BOJIH

5.2.3

3Byk. CKOpOCTh 3ByKa. I'pOMKOCTH 3BYKa.

BricoTa ToHa. TeMOp 3ByKa

5.2.4

DJIEKTPOMarHuTHbIE  BOJIHBI. Y CJIOBHS
U3IyYeHUs  DIIEKTPOMATHUTHBIX  BOJH.
B3anmuas opuenrtanms BektopoB E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢C

5.2.5

CpoiicTBa  9JJEKTPOMAarHUTHBIX  BOJH:
OTpakeHHE, MPEeNOMIICHHE, TOJsSpHU3aIlus,
mudpakaus, uHTepdepernus. CKOpocTh

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IprumeHeHne 3IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHBI pPagruoCBA3M U TCICBUIACHUA.




Pannonoxanusi. DneKTpOMarHuTHOE

3arpsi3HEHUE OKPYIKAIOIIEH cpesibl

5.2.8

TexHudeckue yCTpPOWCTBA: MY3bIKAJIbHBIC
UHCTPYMEHTBHI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIHIMHE,
panmap, panuoONPUEMHHUK, TEJEBU30DP,

aHTeHHa, tenedon, CBU-neyn

5.3

OIITUKA

531

[IpssMonMHEHOE PACIPOCTPAHEHUE CBETA

B OJIHOpoaHOM cpexe. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTpaKEHUS
csera. Iloctpoenne m300pakeHHil B IIOCKOM

3epKaje

5.3.3

IIpemomiieHne cBera. 3aKOHBI TPETOMIICHUS
CBETa. AOGCOTIOTHBIM MoKazaresib

MMPECIOMIICHUA

5.3.4

[Tonxoe BHYTpPEHHEE OTpOKEHHUE.
[IpenenpHbIl yrojl MOJMHOTO BHYTPEHHETO

OTpakKeHHUSI

5.3.5

Hucnepcusi cBera. ChoXHBIM  cocTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparoniyie ¥ pacceuBarolIie JUH3BI.
Tonkass nuH3a. DOKYyCHOE paccTOsHUE U
ONTHYECKass  Ccujla  TOHKOW  JIMH3BIL.
[Toctpoenue n3o0pakeHu B COOMPAIOIIUX
U pacceuBaromux JuH3ax. Dopmyna
TOHKOM JMH3bL. YBENUYEHUE, JaBaeMoe

JIMH301

5.3.7

HpeI[CJ'IBI MMPUMCHUMOCTH FCOMeTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdpepennust  cBera.  KorepeHtHsle
HCTOYHUKH. Ycnosus HaOII01eHUS
MaKCUMYMOB u MUHUMYMOB B
UHTEpPEPEHIIMOHHONW KapTHMHE OT JIBYX

CI/IH(I)EBHBIX KOTCPCHTHBIX UCTOYHUKOB




Hudpakmus  cera.  JudpakunonHas
pemérka. YcinoBue HAOMIOACHHS TIABHBIX
5.3.9 MaKCHMYyMOB npu naJICHUN
MOHOXPOMATHUYECKOT'O CBETa Ha

T(QPAKIUOHHYIO PEIIETKY

5.3.10 [Monsipuzanus cBera

TexHudeckue yCTpOMCTBA: OYKH, JYIIa,

¢doroanmapaT, NPOEKIMOHHBIN ammapar,

5.3.11 MHUKPOCKOIIL, TEJIECKOII, BOJOKOHHAs
OIITHKA, TppaKIOHHAs pelérka,
TIOJISIPOH T
IIpakTrnueckue paboTHhL. Nsmepenue

312 nokasarens mnpesnomneHus. Mccnenopanue
5.3.1

CBOMCTB  W300pakeHWM B  JIMH3aX.

HabGmronenue aucnepcun cBeta

DJIEMEHTHI CIIELIUAJIBHOM TEOPMY OTHOCUTEJIBHOCTH

I'paHuubl TPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. [Toctynatet TEOpUHU
6.1 OTHOCHUTEJIBHOCTH: WHBApUAHTHOCTh
MOJyJIE CKOpPOCTH CBE€Ta B BaKyyMe,

MIPUHIIMIT OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCUTENBHOCTH OJJTHOBPEMEHHOCTH.
6.2 3aMelUIeHHEe BPEMEHM M COKpAlICHHE

JUINHBI

6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

CBsi3b Macchl C JHEpPrued M UMITYJIHECOM
6.4 CBOOOMHON YacCTUIBl. ODHEPTrUs MOKOS

CcBOOOIHON Y4aCTHIIBI

KBAHTOBAS ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOI OIITUKH

®otonbl. PopMmyina Ilnanka cBsA3u 3HEPrun
7.11 ¢oTroHa ¢ ero uyacToTOoM. OHeprus u

UMIyJbC HoToHA

7.1.2 OTtkpeiTHE U uccnenoBanue ¢porodddexra.




OnbIThI AT. CroseroBa. 3aKOHEI

dororddekra

7.1.3

YpaBHeHue OHHIITENHA IS
dotorddexra. «Kpacnas TpaHuIa

dotordpdexra

7.1.4

Hasnenne cera. OnbiTe! [1.H. Jlebenera

7.1.5

XUMHNYECKOE NeHCTBUE CBETA

7.1.6

TexHUYECKUE YCTPOWCTBA: (HOTOIIIEMEHT,
dboTomaTIHK, COJIHEYHAas Oarapes,

CBETOIMO/I

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma TomcoHa. OMBITE
Pezepdopaa o uccrnenoBaHnio CTPOCHUS

aToMa. HnaHeTapHas[ MOJCIb aToOMa

71.2.2

[Toctynatet bopa. Hznydenue u
norjoueHre (GOTOHOB MpHU  TMEpexoie
aToMa C OJHOIO0 YpOBHS DSHEPrUU Ha
npyroi. Buael cnektpoB. CiekTp ypoBHEU

SHEPTUU aTOMa BOJIOPO/Ia

7.2.3

BonHoBEIE cBo¥icTBa 4acTHll. BoOJHEI 1€
Bpoiins. KopnyckynsipHO-BOJIHOBOM
nyanu3M. Jludpakius IIEKTPOHOB  Ha

KpucTajliax

71.2.4

CroHTaHHOE H BbBIHYKICHHOC H3JTYYCHHUC.

YcTpoiicTBO U pUHIMIT paboTHI J1a3epa

7.2.5

TexHUYECKUE YCTPOWCTBA: CHEKTPANbHBIM
aHanmu3 (CMEKTPOCKOM), J1a3ep, KBAaHTOBBIN

KOMITBIOTED

7.2.6

[Tpaktuuyeckue  paborel.  Habmronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoapl Ha6.IIIOILCHI/IH n peructpanuu

SJICMCHTAPHBIX YaCTUIL]

7.3.2

OTKpBITI/IC PAAOAKTUBHOCTH. OnbITH




Pesepdopna 1o ompexpeneHuio cocraBa
paavoakTUBHOro u3nydeHus. CBoiicTBa
anbda-, 6era-, raMMa-m3TydeHus. BimsHue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpbiTHE  HPOTOHA U HEUTpPOHA.
Hyxnonnas momens simpa ['eiizenbepra —
WBanenko. 3apsn siapa. MaccoBoe uucio

sanapa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN "
MO3UTPOHHBIK  OeTa-pacna. l'amma-
U3ITyYEHUe. 3aKOH  paJMOaKTUBHOTO

pacmnana

7.3.5

OHeprusi CBSI3M  HYKIIOHOB B sjpe.

Snepubie cunbl. JledekT Macchl sapa

7.3.6

Snepuble peakuuun. JleneHWe W CHHTE3

aaep

7.3.7

Anepubiit peakTop. TepMosiepHbIi
cunte3. IlpobmemMbl W  MEpPCHEKTUBBI
SICPHOM  DHEPTreTUKU.  DKOJOTHYECKUE

ACIICKThI HHCpHOﬁ OHCPICTUKU

7.3.8

OnemeHTapHble  4YacTuubl.  OTKpbITHE
MO3UTPOHA. @OyHIaMeHTallbHbIE

B3aUMOJCUCTBUA

7.3.9

TexHuyeckue  YCTpPOHCTBA:  JO3UMETP,
KaMepa BunbcoHa, sIepHbBIi peakTop,

aTroMHasa OoM0Oa

7.3.10

[Tpaktnueckue pabotel. HccnenoBanue
TPEKOB YacTUIL (o TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro neba. Cos3Be3nus, spKue

3BéSI[BI, IJIaHCThI, UX BUIUMOC IBHKCHUC

8.2

Conneuynas cucrema. IlnaHeTnl 3eMHOI

TpYHIILL. IImaHeTsI-rura’nThl u ux




CIIYTHHUKH, KAPJMUKOBBIC IIJIAHCTHI. Maisie

testa CoOTHEYHON CUCTEMBI

8.3

Conane, ¢otochepa u  armocdepa.

CoHeuHast akTUBHOCTH

8.4

Wcrounuk sneprun ConHua u 3B€371

8.5

3BE3/bI, WX OCHOBHBIC XaPAKTEPUCTUKU:
Macca, CBETMMOCTb, pajuyc, TeMIleparypa,
170:¢ B3aMOCBSI3b. Hunarpamma
«CHEKTpaJIbHBIIl  KJIacC — CBETUMOCTDHY.
3BE3pl  IVIABHOW  IOCJIEOBATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY» JUIf

3BE3/] IMIaBHOM IOC/IEN0BATEILHOCTH

8.6

Baytpennee CTpOEHUE 3BE3 L.
CoBpeMeHHbIE MPENCTABICHUS o]
NPOUCXOKICHNUU U dBomonmy CoiHIa U 3BE3.

ITanel )KU3HU 3BE3]

8.7

Mneunsii  Ilyte — Hama [anakruka.
CnupanbHas CTPYKTypa lanaktuku,
pacopenenenue 3BE3N, raza U IBUIK.
I[Monmoxxeune wu gBwxenne CoyHIIA B
lamaktuke. Ilmockas wu  cdepuueckas

IHOACHCTEMbI TamaxkTukn

8.8

Tuner ramaktuk. PaguoranakTuku U

kBazapbl. UEpHBIE IBIPHI B SIpax rajJakTHK

8.9

Bcenennas.  Pacmiupenne — BceneHHOM.
3akon XaO0ma. PasOeranue rajgakTHK.
Bospact u paguyc Bcenennoil, Teopus
bosbmioro B3peiBa. Mogens  «ropsuen

Bceenennoi». PennkroBoe usnyuenue

8.10

MacmtabHast ~ cTpykTypa  BceneHHo¥.
Meraranaktuka. Hepeménusie npoGiiemsl

ACTPOHOMHU




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» @usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakuueit [lapbentreBoit H.A. AkuinonepHoe obmectBo «M3naTenscTBo
«IIpocBemenue»

» @uzpka. 11 kimacc. Msakuwes I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapbentreBoit H.A. AkuinonepHoe obmectBo «M3naTenscTBo

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIbBI AJISA YUUTEJA
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HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET
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Hudposas naboparopusi HaAyYHbIE pa3BICYCHUS






