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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMHM K pe3ylbTaTaM OCBOEHHsSI OCHOBHOM
oOpa3oBarenbHOM mporpammbl, mpencraBieHHbix B DPI'OC COO, a Ttakxke c  ydéTrom
¢benepanbHON paboueil mporpaMMbl BOCIUTaHMS M KOHLENIMM TPENoAaBaHUs yueOHOro
npenvera «@usuka» B oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit  ®enepanum,
peaTn3yoLUMX OCHOBHBIE 00pa30BaTeNbHbIE TPOrPAMMBI.

ConepkaHnue mnporpammsl 10 (PU3MKE HAIPaBICHO Ha (OPMUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydarounxcs 10—11 kmaccoB npu oOydueHun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOr 0 noaxoa. [Iporpamma rno gpusmuke cOOTBETCTBYET
tpeboBanusiM ®PI'OC COO Kk MmiIaHUPYEeMBIM JTHYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbraTaM OOY4eHHUs, a TakXKe YYUThIBAET HEOOXOIMMOCTh PEANN3ALUU MEKIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YUYEOHBIMH IpeaMeTaMu. B Hel ompenenstorcs
OCHOBHbIE IIeJIM M3y4eHUs (PU3MKU Ha YPOBHE CpEIHEro ooOuiero oOpa3oBaHus, MJIAHUPYEMbIE
pe3ynabTaThl OCBOEHHUS Kypca (HU3UMKM: JIMYHOCTHBIE, METalpeAMETHble, NpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma no Gu3nKe BKIIOYALT:

e IUIAHHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKH Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IIPEIMETHBIE PE3YNIbTaThl 10 T01aM O0yUYEHHUS;

e conepxanue yueOHOro npeamera «PU3uKay Mo rojgam 00ydeHUs..

dusmka kKak Hayka 0 HauboJsiee O0IMX 3aKOHAX MPUPO/IbI, BBICTYIAsl B Ka4eCTBE y4eOHOro
IpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHbBIN BKJIJ] B CUCTEMY 3HAHMHM 00 OKpY)KAIOILIEM MHpE.
HIkonpHBIH Kypc (U3MKM — CHUCTEMOOOPA3YIOIIMHA Ml €CTECTBEHHO-HAay4YHBIX Y4€OHBIX
MIPEIMETOB, TIOCKOJIBKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUeH, ouonorue, ¢uznyeckoi reorpadueit nu actpoHomuen. Vcnonb3oBaHHE U aKTUBHOE
MpUMEHEHHEe (U3NYECKUX 3HAHUN ONpeneNseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTMM B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOSHHMS KOCMOCA, MOJY4YeHHUS HOBBIX
MaTepHalIoB C 3aJaHHBIMU CBOMCTBaMU U Apyrux. MzyueHue Gpu3snku BHOCUT OCHOBHOM BKJIAJ B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa 00yJaroumxcs, B GOpMHUpOBaHUE YMEHUIH
MPUMEHATh HayYHBIN METOJ IO3HAHUS NPH BBIIOJTHEHUH UMH YUEOHBIX HCCIIEI0BAaHUM.

B ocHOBY Kypca ¢u3MKH Ui YPOBHS CPEeHETO 00IIero oopa3oBaHus MOJI0KEH sl UIEH,
KOTOPBIE MOKHO pacCMaTpUBATh KAK MPUHIUIIBI €0 IOCTPOSHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBJIIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJZIEP)KUT MaTepuall U3 BCEX pa3lesoB (U3UKHU, BKIIOYACT KaK BOMPOCHI KIACCUUECKOW, TaK U
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca Gpu3nku 00beJMHEH BOKPYT
dbuzmyeckux Teopuid. Bemymmm B Kypce sBisieTcss (OpMHpPOBAHHME TPEICTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusanus npennonaraeT MCIoIb30BaHUE I'yMaHUTAPHOIO
noTeHIHana GU3NIECKO HayKH, OCMBICIIEHHE CBSI3U Pa3BUTUS (PU3HKH C pa3BUTHEM OOIIECTBa,
a TaKXKe ¢ MUPOBO33pEHYECKUMH, HPABCTBEHHBIMHU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc Gu3uKu npeanoagaractT 3HakOMCTBO € IIUPOKUM
KPYrOM TEXHHUYECKHUX U TEXHOJIOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoesn osxonocuzayuu peanusyercs IOCPEACTBOM BBEICHMS 3JIEMEHTOB COJAEpKaHMUS,
MOCBALIEHHBIX 3KOJIOTMYECKUM NpoOieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHH, a TaKke 00CYXAeHUs MPOOJIeM PallMOHAIBHOIO IPUPOIONOIb30BAHUS U
9KOJIOTHUECKON OE30MaCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMU Kypca (U3MKHA Ha YPOBHE CpPETHEro OOIIero oOpa3oBaHM
ABIISAIOTCS (pU3MUecKue Teopuu ((POpMHpPOBAHUE NPEACTABICHUH O CTPYKTYpe IOCTPOCHUS
¢bu3nueckoil Teopuu, ponu (PyHIAMEHTAIBHBIX 3aKOHOB W TPHUHIIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O MPUPOJE, TPAHHUIAX MPUMEHUMOCTH TEOPUH, JJIsl ONMUCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUI U IPOLIECCOB).

CucTeMHO-IeSITeTbHOCTHBIA TTOJIX0/1 B Kypce (QH3UKH peaTu3yeTcs MPEkKIe BCEro 3a CUET
OpraHu3allM 3KCIIEPUMEHTAIBHON AesTenbHOCTH oOyuatomumxcs. /s 6a30Boro ypoBHs Kypca
(GU3NKA — ATO WCIONB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB H
1a00paToOpHBIX paboT, KOTOpble B MporpaMme no (u3nke OObEJUHEHbI B OOIMIMKA CIHCOK
YUYCHUUYECKHX TMPaKTUUECKUX paboT. BeimeneHue B yka3zaHHOM TepedHe jJabopaTopHBIX PadoT,
MPOBOJIUMBIX JUISI KOHTPOJIS M OLEHKH, OCYIIECTBISETCS YYaCTHHKaMHU OOpa3oBaTEIbHOTO
rporiecca UCXoas U3 0COOCHHOCTEH IUIAaHUPOBAHUS M OCHaIeHus kabuHera ¢usuku. [Ipu 3ToM
obecrieunBaeTcsi OBNIAJICHUE OOYYArOIIMMHUCS YMEHHUSMH TPOBOAMUTH KOCBEHHBIE H3MEpPEHHUS,
WCCIIEIOBAHMs 3aBHUCHUMOCTEH (DM3MUECKUX BENUYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHME yAenseTcs pPeleHUI0 pacuéTHRIX U KaueCTBEHHBIX 3aaad. [Ipu aTom
JUTsL pacYE€THBIX 3a/1a4 MPUOPHUTETOM SIBIISTFOTCS 33719 C SIBHO 33JaHHOW (PH3MYECKON MOJIETIbIO,
MO3BOJISIIOIIME TPUMEHATh M3y4YEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszzena
Kypca, Tak ¥ UHTETPUPYS 3HAHUS U3 pa3HbIX pa3zaenos. [lJis KaueCTBEHHBIX 3a[a4 MPHOPUTETOM
ABIIIIOTCSL 3aJaHus Ha OOBSICHEHHE NPOTEKaHWS (U3UUYECKUX SBICHUNH M TIPOLIECCOB B
OKpYXarolen Xu3HH, TpeOyronue BhIOOpa (HU3WYECKON MOJCNH JUIsi CUTyalldd TPAKTHUKO-
OpPHEHTUPOBAHHOT'O XapaKkTepa.

B coorBerctBum ¢ TtpeboBanusmu DPI'OC COO kK MarepuasbHO-TEXHHUYECKOMY
obecrieueHnio y4yeOHOro mporecca 0a30BBIi YpOBEHb Kypca (PM3HKH Ha YPOBHE CpPEIHETO
o0mero oOpazoBaHusl JOKEH M3Y4aTbCsAd B YCIOBHUSX IMPEIMETHOro KaOuMHeTa (pU3MKU WM B
YCIIOBUSIX WHTETPHPOBAHHOT'0 KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOro IMKiIa. B kaOuHere
(bu3MKN JOMKHO OBITh HEO0XO0IMMOE J1a00PaTOPHOE 000OPYAOBAHUE [T BBIMOIHEHUS YKa3aHHBIX
B TporpamMmMe MO (HU3UKE YUYCHHUECKUX TPAKTHUYECKUX PadOT W JIEMOHCTPAIlOHHOE
0o0opyI0OBaHUE.

JlemoHCcTpanonHoe o00opyaoBaHue (GOPMUPYETCS B COOTBETCTBHUM C IMPUHLIMIIOM
MUHHUMAJIBHOH JOCTaTOYHOCTH M OOECIIeYMBAET IMOCTAHOBKY MEPEYHCICHHBIX B MPOrpamMMe Io
(u3MKe KIIOYEBBIX JIEMOHCTpAIMil A MCCIEJOBAHMSI HM3y4aeMbIX SIBICHUH U IPOLECCOB,
SMIIUPUYECKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaboparopHoe o0OopynOBaHUE Ul YYEHHYECKHX MPAKTUYECKHX paboT opmupyercs B
BHJIC TEeMaTHYECKUX KOMIUICKTOB M OOECIeYMBAETCs B pacy€ére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaronuxca. TeMaTudyeckre KOMIUIEKTHI J1a00paTopHOro 0OOpYAOBaHUS JOMKHBI OBITH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IH(POBBIX NMPHOOPOB, a TaKxkKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE IU(POBBIX 1aO0OPaTOPHIA.

OCHOBHBIMU 1EJIIMU U3Y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e (dopmupoBaHMEe HHTEpeca M CTPEMIICEHUS OOYYaIOUIMXCS K HAyYHOMY H3yYEHUIO

MIPUPO/IbI, Pa3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
e pa3BUTHE TMPEICTABICHHA O HAYYHOM METOAE TMO3HaHUS H (OPMHUPOBAHUE
HCCJIEIOBATEIHCKOIO OTHOILICHUS K OKPYKAIOIIUM SBJICHUSM;



(dbopMupoBaHuEe HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa U3Y4eHHs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dopMupoBaHue yMEHUI 00BSICHATH SBICHUS C HCIIOJIB30BAaHNEM (QH3HMUECKUX 3HAHUH 1
HAyYHBIX JI0Ka3aTeNIbCTB;

(dbopMupoBaHuE MPEACTABICHHH O PONU (HU3UKH ISl Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTH.

JlocTikeHne ITHX Iieliell 00ecreunBaeTCsl PEIICHHEM CIEAYIONIMX 3aJad B IPOIeCcce
M3y4YeHus Kypca GU3UKUA Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHusI:

MPUOOpETEeHNE CUCTEMBbI 3HaHMM 00 OO0mMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKITIOYAsT MEXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, DIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3UKYy U 37IEMEHTHI aCTPOPHU3HUKHY;

¢dbopMupoBaHne yMEHUN TPUMEHATH TEOpPETUYECKHEe 3HaHWUS Ui OOBSCHEHHS
bu3MUecKUX SBICHUA B TPUPOJAE W I NPUHATHS TPAKTUUECKUX PEIICHUH B
MOBCETHECBHOM KHU3HU;

OCBOEHHE CIIOCOOOB pEIICHUs Pa3NUYHBIX 3a/a4 C SBHO 3aJlaHHON (U3MUYECKOM
MOJIeNbIO, 3aJla4, TMOAPa3yMEBAIOIIUX CAMOCTOATENbHOE coO3JaHue (U3UUECKOI
MO/JIENH, aJIEKBaTHOM YCIIOBUSIM 3aJa4H;

MOHMMaHUEe (PU3NYECKUX OCHOB M MPUHIIUIIOB ACUCTBHS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMUYECKUX MPOIECCOB, MX BIUSHUS HA OKPY’KAIOLIYIO CpPEY;

OBIIQZICHHE METOJaMHU CaMOCTOSTEIbHOIO TUIAHUPOBAHUS U MPOBEACHUS (HU3HUECKUX
OKCIIEPUMEHTOB, aHallM3a W  HWHTEpHpeTanuu  WH(oOpMmaruu,  omnpeaeracHus
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3yibTaTa;

CO3/IaHHUE€ YCIIOBUM JI Pa3BUTHS YMEHHUH MPOECKTHO-UCCIEN0BATENbCKOM, TBOPUECKON
NEeSTENHbHOCTH.

Ha usydyenue ¢usuku (0a30BBIA ypOBEHB) Ha YpPOBHE CpeHEro oOIero oOpa3oBaHHS
orBonutcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEZICIIO).

[Ipemaraemsrii B mporpamme mo (Gpu3mKe mepedeHsb JIaO0paTOPHBIX U MPAKTUYECKUX paboOT
SIBJISIETCS. PEKOMEH/IOBAaHHBIM, YYHTENb JelaeT BBIOOp MpoBeleHUs JabopaTOpHBIX padoT u
OIBITOB C YYETOM MHIUBUIYAIbHBIX OCOOEHHOCTEH 00yYarOIUXCS.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTO/IbI HAYYHOT0 MO3HAHUSA
O®usuka — Hayka o npupozae. Haydnble MeTonbl MO3HAHUS OKpyXkaromiero mupa. Poinb
IKCIIEPUMEHTA U TCOPHH B MPOIIECCE TTO3HAHUS IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (pu3ndeckux siBIeHUN U mpoieccoB. Hayunble rumore3sl. Ousnyeckue
3aKOHBI U TEOpUU. | paHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IprHIIMTT COOTBETCTBHUSL.

Ponp u mecro ¢usuku B (POpMHUpPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKON JCSATEITHHOCTH JIFOICH.

Jlemoncmpayuu
AHanoroBbie ¥ TU(POBBIC U3MEPUTEIbHBIE TPHOOPHI, KOMITBIOTEPHBIC JATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBwkeHue. OTHOCUTENBHOCTb MeXaHW4Yeckoro jBikeHus. Cucrema
orcuéra. Tpaekropusi.

[lepememienne, ckopocTh (CpeaHssE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M YCKOpEHHUE
MaTepuaibHOW TOYKH, UX MPOEKIIMU HAa OCU CUCTEeMbl KoopauHAT. ClIoKeHHE NEepEeMEeleHU u
CJIO’)KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBMXKEHHE. |'paduKku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEIIECHUSI MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBobOogHOE TIazieHne. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuneliHoe nBWkeHHE. JIBUKEHHME MaTEpPUAIbHOM TOYKHM MO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHas CKOpocTh. llepuonx u
yactora obparieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue ycTpolcTBa M MPaKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, JBI)KEHUE
CHapsI0B, LIETIHbIE U PEMEHHBIE MTEpEIauH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, MILTIOCTPALIUS KHHEMAaTUYECKUX XaPAKTEPUCTUK JBUKCHUSL.

[TpeobpazoBanue ABMKEHUHN C UCIIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxenus tena, OpoUIeHHOro Mo YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus cBOOOAHOIO N eHHUS.

Hamnpagnenue ckopocTu pu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydyeHne HepaBHOMEPHOIO JBUKEHHUSI C LIENbIO OIIPENIETICHHUS] MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHOLIEHUS ~ MEXAY  MYTSIMH, [POWJICHHBIMH  TEJIOM  3a
MOCJIeI0BAaTEIbHbIE PaBHbIE IPOMEKYTKM BpPEMEHU IMPH PABHOYCKOPEHHOM JBUXKEHUU C
HayaJIbHOM CKOPOCTHIO, PABHOW HYIIIO.

N3yuenue nBuKeHUS MIAPUKA B BI3KOU KUIKOCTH.

W3ydenue ABM>KEHUS Tena, OpOIIEHHOT 0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunimn otHocuTenbHocTH ['anunes. [lepBelit 3akon HetoToHa. HEepLMaibHBIE CUCTEMBbI
OoTcuérTa.



Macca Ttema. Cuna. IlpuHmun cynepno3unuu cuia. Bropoit 3akoH HeroTona miist
MarepualbHOU TOUKU. Tpernii 3akoH Hbl0TOHA [ MaTepUaIbHBIX TOYECK.

3akoH BceMUpHOro tarorenus. Cuna tsoxectu. [lepBas kocMu4eckasi CKOpOCTb.

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

Tpenue. Bunabl Tpenust (mokosi, ckoibkeHus, kadenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKONMBKEHUS U cuia TpeHus nokos. Koapoumuent tpenns. Cuiia conmpoTHBICHUS
MIpU ABUKEHUU Tela B )KUJIKOCTH WJIM Tas3e.

[ToctynarensHoe 1 BpalaTenbHOE ABM)KEHHUE aOCOIFOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpameHus. llnedo cuibl. YcnoBus paBHOBeCHS
TBEPIOrO TENA.

TexHuyeckue yCTpoiiCTBa M NPAKTHMUECKOE IPUMEHEHHWE: IOAIIMIIHUKY, JIBHKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBieHne nHEepLUMH.

CpaBHeHue Macc B3aMMOAEHCTBYIOLIUX TEIl.

Bropoii 3akon HerotoHa.

Hsmepenue cui.

CnoxxeHue CHIL.

3aBUCHUMOCTb CHUJIBI YIIPYTOCTH OT Jie(hOpMaLnu.

HesecomocTs. Bec Tena npu ycKOpEHHOM NOABEME U NTaJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOS, KAUEHUS U CKOJIbXKEHUSI.

VYcnoBus paBHOBeCUs TBEPAOro Tela. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamophule pabomol

Nzyuenne npmxeHust Opycka 1o HaKJIIOHHOW TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYIOCTH, BO3HHMKAIOIIMX B IPYXUHE M PE3NHOBOM
o0pasie, oT ux jaedopmamum.

HccnenoBanue ycnoBuil paBHOBECHUS TBEPIOTO TeJla, UMEIOIIETO OCh BPAIlCHHUS.

Tema 3. 3akonwvl coXpanenus 6 MexaHuKe

Nmnynbe MaTtepuanbHOM TOUKH (Tena), CUCTEMbl MaTepHaIbHBIX TOUYEK. MIMITYJIbC CHITBI U
M3MEHEHUE UMIyJbca Tela. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBUYKEHUE.

PaGora cuiibl. MOIIHOCTD CUJIBL.

Kunernueckas sHepruss MaTepHaIbHOW TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOMN
SHEpPrUu.

[TorenmmanpHas 3Heprus. [loTeHIManpHas YHEPTHUS YIPYro 1eGOopMUPOBAHHON MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHuumanbHble ¥ HEMOTEHLMATIbHBbIE CHIIbL. CBsI3b pabOThl HEMOTEHLHUATIBHBIX CHUII C
M3MEHEHUEM MEXaHUYECKOW SHEPTrUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHU4ecKre yCcTpoMCTBAa M NPAKTHUYECKOE NMPUMEHEHHE: BOJOMET, KONED, MPYKUHHBINA
MIACTOJIET, IBUKECHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXPAaHEHHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa moTeHIIMATBEHON YHEPTUU B KHHETHYECKYIO U 0OOpaTHO.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol



N3ydyeHrne abCOMIOTHO HEYHNPYroro yaapa € IOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CHJIBI C M3MEHEHHEM MEXaHHMYEeCKOW SHEpPruM Tena Ha
IIpUMEPE PacTSHKEHUsS PpE3UHOBOIO KI'yTa.

Paznen 3. MoJsiekyasipHast pu3MKa ¥ TEPMOAHHAMHAKA

Tema 1. Ocnogvl MoNeKyAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPUH M UX OIBITHOE 00OCHOBAHUE.
bpoynoBckoe nBmwxkenue. uddysumsa. Xapaktep IBMKEHHUS W B3aUMOJCHCTBUSA YaCTHI]
BeliecTBa. MoJenu CTPOCHHUSI Ta30B, JKUIAKOCTEH M TBEPIBIX Tel M OOBSICHEHHWE CBOMCTB
BEILIECTBA HA OCHOBE ATUX Mojened. Macca m pasmepsl Mmoinekyn. KomnuecTBo BemiecTsa.
[TocTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KMHETHUYECKOM Teopuu
uaeanbHOro rasa. AOCOIIOTHas TemIleparypa Kak Mepa CpeAHed KHHETHYeCKOM »Hepruu
TEIJIOBOro JBM)KeHMsT dactull rasza. Illkama temmeparyp KensBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon JlanbroHa. M3omponeccel B UACaNbHOM rase ¢
MIOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mnpeacTaBieHe U30IPOLIECCOB: H30TEpMa,
n3oxopa, uzodapa.

TexHnuyeckue ycTpoiicTBa U MpakTHUIECKOE MPUMEHEHHE: TEPMOMETpP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE AMCKPETHOE CTPOEHHE BellecTBa, Qororpaguu MomeKyml
OpraHUYECKUX COCTUHECHUM.

OmnbiTel 10 MU Py3un KUAKOCTEH U ra30B.

Mopens GpOYHOBCKOT'O IBUXKEHUS.

Mopnens onbita IlTepHa.

OnBbIThL, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aUMOECHCTBUSA.

Mopens, WLTFOCTPUPYIOLIAS IPUPOY JABIECHUS ra3a Ha CTEHKHU COCYZa.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHHE COCTOSIHUS UJI€ATbHOr0 ras3a, H30MpOLECcChI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Omnpenenenne Macchl BO3JyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUN o0béma
KOMHATBI, IaBJICHUS U TEMIIEPATYPBI BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKy TapaMeTpaMu COCTOSIHUSI pa3peKEHHOI0 rasa.

Tema 2. Ocnosbt mepmoounamurku

TepmoauHamuueckass cucrema. BHYTpeHHsIsI SHEprusi TEPMOAMHAMUYECKOM CHUCTEMBI U
criocoOb! e€ uzmeHeHus. KonuuectBo Temnorsl U padora. BHyTpeHHss SHEPrUusi 0JHOATOMHOIO
HJIeaJIbHOrO ra3a. Buael Tenonepenayu: TEIIONPOBOAHOCTb, KOHBEKIUSA, U3IIydeHUE. Y [ebHas
TEIJIOEMKOCTb BellecTBa. KonnmuecTBo TEIIoThl IPH TeIIonepeaaye.

[lonsatue o0 ammaGatHoMm mporecce. IlepBblit 3akoH TepMmoauHamuKH. [IpuMeHenue
MEepPBOro 3aKOHA TEPMOAMHAMUKH K H3ompolieccaM. [ padudeckast UHTeprIpeTaius padoThl rasa.

BTopoii 3akon TepmonuHamMuku. HeoOpaTuMoCTh MpoIeccoB B MPUPO/IE.

Tennossie MamuHbl. [IpuHIUIIBL AeiicTBUS TemoBbIX MaiuH. [IpeoOpa3oBanus sHepruu B
TeroBbIX MammHax. Kosddunuent nonesnoro aevicteusi terioBoil MmamuHel. Lukn Kapao u
ero K03 PUIMEHT MONe3HOr0 AeUCTBUS. DKOJOTUUECKHE TPOOIEMBI TETNTO9HEPTETUKH.

TexHu4eckrue YCTpPOWCTBA W TNPAKTUYECKOE IPUMEHEHME: JBUTaTellb BHYTPEHHEIO
CropaHusi, ObITOBOM X OJOJUIBHUK, KOHAULIMOHED.



Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruM Teia IMPH COBEPUICHWH palOOoThI: BBUIET HPOOKH M3
OYTBUIKM TIOJl JIEHCTBHEM CXXaTOTrO BO31yXa, HarpeBaHue 3¢upa B JIATYHHOU TPyOKe MyTéM
TpeHusl (BUICOIEMOHCTpAIIH).

H3meHenune BHYyTpeHHEH SHepruu (TemrepaTypbl) Telia Mpyu Teronepeaaye.

OmnbIT 110 agrabaTHOMY PACUIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, TBUTATENsl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuii axcnepumenm, rabopamopmvie pabomoi

N3mepenue yienpHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Dazosvie nepexoovt

[TapoobpazoBanne u KoHjaeHcauus. Vcrmapenue wu  kuneHue. AOCONMIOTHAE U
OTHOCHUTEJIbHAS BIAXXHOCTh BO3ayxa. HacklmenHslil map. YaenpHas Terjaora napooOpa3oBaHHUs.
3aBUCHUMOCTb TEMIIEPATYPHI KUTICHUS OT J1aBJICHHUS.

Tépnoe Teno. Kpucrammmieckue u aMmop@HbIie Tena. AHU30TPONHS CBOMCTB KPHUCTAJIIOB.
Kunkue kpuctamisl. CoBpemMeHHble Marepuainbl. IlnaBnenue m kpucramnusanus. Y aenpHas
TeruioTa miasienus. Cyonumarusi.

YpaBHeHUe TEII0BOro OanaHca.

TexHuyeckne YCTpONCTBA W MPAKTHUUECKOE MPUMEHEHHE: THUTPOMETP M IICUXPOMETP,

KaJ10puMETp, TEXHOJIOINu MMOJTY4YCHHA COBPEMCHHBIX MaTrepuraiosB, B TOM YHUCIIC
HaHOMATCPUAIOB, © HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX TAPOB.

Kunenue npyu NOHMKEHHOM J1aBJICHUU.

CriocoObl U3MepeHus BIaXKHOCTH.

HabmtoneHnue HarpeBaHus U IJIaBJIEHHS KPUCTAJUIMYECKOT O BEIECTBA.
JleMoHCTpanust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue oTHOCHTENBHON BIaKHOCTH BO3IyXa.

Pa3nen 4. daexkTpoguHamMmnka
Tema 1. Inexkmpocmamuka

OnekTpu3anus Tel. OJEKTpUyeckuidl 3apsan. JlBa BHJA 3JIEKTPUYECKUX — 3apsi/iOB.
[IpoBOaHMKY, TUANEKTPUKH U NIOTYIIPOBOJHUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOr0 3apsia.

B3aumopeiictBue 3apsinoB. 3akoH Kynona. ToueuHslif  3neKTpuyecKuil  3apsi.
Onexkrpuueckoe mnone. Hanpsox€HHocTs 3nekTpuueckoro nonsd. IlpuHuun cynepnozunnn
AJEKTpUYECKUX MoJiel. JINHNK Hanps>KEHHOCTHU 3JIEKTPUYECKOr0 MMOJIs.

PaGora cun onektpocratmueckoro mnond. Ilorennuman. Pa3HOCTH MOTEHLIMANOB.
IIpOoBOAHMKY M TUAJIEKTPUKH B JIEKTPOCTATUYECKOM ITOJIE. JIMaIeKTpuyecKas IPOHULIAEMOCTb.

OnekrpoémkocTh. KonneHncarop. DIeKTpOEMKOCTh IJIOCKOTO KOHIEHCATOpa. DHEPrus
3apsHKEHHOTO KOHZIEHCATOopa.

TexHuyeckue ycTpolcTBa M IPAKTUUECKOE IPHUMEHEHHUE: 3JIEKTPOCKOIN, 3IJIEKTPOMETP,
JIEKTPOCTATUYECKAsl 3allMUTa, 3a3€MJIEHUE 3JIEKTPONPUOOpPOB, KOHAEHCATOP, KOMMPOBAJIBHBIN
anmapar, CTpyWHbINA IPUHTED.

Jlemoncmpayuu

VYCeTpolcTBO M IPUHLAI IEHCTBHS DJIEKTPOMETPA.

B3aumopeicTBue Ha3IEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE MOJIE 3APSAKEHHBIX TEI.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTHYECKas 3allHTa.

JIMDIEKTPUKHU B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHcaTopa OT IUIOIAau IUIACTHH,
PAacCTOSIHUS MEXAY HUMH U TUIJIEKTPUYECKOU IIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHAEHcaTopa.

Yuenuueckuii axcnepumenm, rabopamopmvie pabomoi

N3mepenne 371eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstit Inekmpuyeckuit mox. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 ToKa. MICTOUHHMKHU TOKA.
Cuita Toka. ITocTossHHBIN TOK.

Hampsoxkenne. 3akon Oma U1 ydacTKa LIETH.

DIIEKTpUYECKOE CONPOTHUBIICHHUE. VaenbHOE COIPOTHUBJIEHUE BEILIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COEIUHEHUE ITPOBOIHUKOB.

PaGora anekrpuueckoro Toka. 3akoH Jxoyna—Jlenia. MoIHOCTb IEKTPUYECKOTO TOKA.

DNeKTPOABUKYIIASI CHJIa U BHYTPEHHEE CONPOTUBJICHUE UCTOYHHMKA TOKA. 3akoH OMa s
TIONTHOM (3aMKHYTO#) aekTpudeckoi 1enu. Koporkoe 3amMbIkaHue.

DneKTpOHHAas MPOBOJAUMOCTD TBEPABIX METANIOB. 3AaBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTpUYECKHUN TOK B BaKkyyMme. CBONCTBA IEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHass W TPUMECHAs MPOBOJUMOCTh IOIYIIPOBOJIHUKOB.
CgoiictBa p—Nn-niepexona. [TomynmpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B pPAcTBOpaX M paciuiaBax »3JICKTPOJIUTOB. DJIEKTPOIUTHUYECKAs
JcconHaIus. JIEeKTPOIIn3.

DJIeKTpUYeCKUil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSATEIbHBIN pa3psa. MonHus.
[Lnazma.

TexHu4eckue YCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: aMIepMeTp, BOJIBTMETD,
peocTaT, HUCTOYHHKM TOKa, OJIJIEKTPOHArpeBaTelbHble MPHOOPHI, AJIEKTPOOCBETUTEIBHBIC
pUOOpbI, TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIH IUOJ, TEPMHUCTOPbl U (OTOPE3UCTOPHI,
MOJIYIIPOBOJTHUKOBBIN TMO/1, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MIOIIEPEYHOr0 CEYEHUS U MaTepuaIa.

CwmenianHOEe COeTMHEHUE TIPOBOAHUKOB.

[Ipssmoe u3MepeHue 37eKTpoABMKYIIEH cuilbl. KOpOTKOe 3aMbIKaHHE TajJbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHMUS.

3aBUCHUMOCTb COIIPOTUBJICHHS METAINIOB OT TEMIIEPATYpPHI.

IIpoBOAMMOCTB 3EKTPOIUTOB.

HckpoBoit paspsia v IpOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSSI IPOBOAUMOCTD AUOJA.

Yuenuueckuii skcnepumenm, nabopamopnule pabomuol

N3yueHue cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

W3mepeHne  3IEKTPOJABMIXKYIIEHM CHJIBI HMCTOYHUMKA TOKa M €r0  BHYTPEHHErO
COIPOTUBIICHUS.



Hab6mronenue anmexTpomnusa.

MesknpeaMeTHbIe CBA3H

N3yyenne kypca ¢usmkd 0a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C y4ETOM
COJZIEP)KATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMH MaTeMaTUKW, OWOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mescnpeomemnsie nouwsmus, CBS3aHHBIE C W3YYCHHEM METOOB HAyYHOTO IMO3HAHMSA:
SBJICHUE, HAy4YHbIH (akT, rumoresza, (Qu3uyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOACHHUE,
HKCIIEPUMEHT, MOICITMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemieHHe CUCTEMbl YpaBHEHMH, JuHeWHas ¢yHKuus, napadona,
rurepoona, ux rpaguKy U CBOWCTBA, TPUTOHOMETPHYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TaHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HMX INPOEKIHMU Ha OCU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexanuyeckoe ABIKEHHE B JKUBOW mpHpoze, Tuddy3us, 0cMOC, TEII000OMEH
KUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEIauH, TEIUIOBOE PABHOBECHE), DIEKTPUUECKHUE SIBICHUS B
YKABOW MPUPOJE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIEeCTBA, CTPOSHUE aTOMOB U MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeN, JKUAKOCTEH W Ta30B, JJIEKTPHUECKUE
CBOICTBA METAJLJIOB, SJICKTPOIUTUYECKAS AUCCOIUAIINS, TATbBAHHKA.

T'eoepagpus: BNaxHOCTh BO3/yXa, BETPHI, OApOMETpP, TEPMOMETP.

Texnonoeus: npeodpazoBaHuE IBUKEHUI C MCIONB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TOAIIUITHUKH, WCIONb30BaHUE 3aKOHA COXpaHEHHsI HMMITyJbCca B TEXHHKE (pakera,
BOIOMET M JIpyrue), JIBUraTellb BHYTPEHHErO CropaHus, MmapoBas TypOuHa, OBITOBOM
XOJOJWIbHUK, KOHIAUIIMOHEP, TEXHOIOTUU MOMYyYEHUsI COBPEMEHHBIX MaTEpHaioB, B TOM YHCIIE
HAaHOMATEepPHaJIOB, W  HAHOTEXHOJIOTMH,  JJEKTpOCTaTH4yecKas  3alluTa,  3a3eMJICHUE
JEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEpP, JJIEKTpPOHArpeBaTelbHble IMPUOOPHI,
3JIEKTPOOCBETUTEbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC

Pasnen 4. JaekTpoguHamMmnka

Tema 3. Maznumnoe none. IneKmpomacHUMHAA UHOYKYUA

[TocrosiHHBIE MarHWTHL. B3auMozaelcTBHE NOCTOSIHHBIX MAarHuTOB. MarHuTHOE IIOJIE.
Bekrop marauTHON HHAYKIWH. [I[puHIMDI Cyneprio3ny MarHUTHBIX Nojiel. JIMHNKM MarHUTHON
nHAyKIMK. KapTrHa TMHUN MarHUTHOW MHAYKLWH TOJIS TOCTOSTHHBIX MarHUTOB.

MarautHoe 1oj€e NPOBOJHMKA C TOKOM. KapTMHa NMHMM WHIYKIUHM MarHATHOTO IIOJS
JUINHHOTO NPSMOI0 IPOBOAHMKA M 3aMKHYTOI'O KOJIBLEBOIO MPOBOJHHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoaencTBue NpoBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOYJIb U HAalIPaBJICHUE.

Cuna Jlopenua, e€ Moxaynb W HampaBjicHHE. J[BW)KEHUE 3apsyKEHHOW YacTULBl B
OJHOPOJHOM MarHuTHOM nosne. Pabora cuibl Jlopenna.

SIBneHune HnEeKTpOMarHUTHOM MHAYKUUHU. [lOTOK BeKTOpa MarHMTHOM MHIYKIHH.
DNeKTPOABMKYIIAS CHjla UHIYKIIUHU. 3aKOH 3JIEKTpOMarHUTHON uHAykuu dapanes.

BuxpeBoe snekrpuueckoe mose. ONEKTPOABMIKYILAs CHJIAa HMHIAYKIUM B IIPOBOJHHKE,
JBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOIHOM MAarHUTHOM I1OJI€.

IIpasuiio JleHna.

NHayKTUBHOCTS. fIBIEHHE CAMOMHIYKIIUHU. DJIEKTPOJABHIKYILAS CHJIA CAMOWHTYKIUH.



DHeprusi MarHUTHOT'O MOJISI KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE IOJIE.

TexHnuyeckne ycTpolcTBa M MPAKTHUYECKOE MPUMEHEHHE: TIIOCTOSHHBIE MarHUTHI,
3JIEKTPOMArHUThl, AJIEKTPOIBUTaTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, MHAYKIMOHHAS NI€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOT O My4YKa MAarHUTHBIM T1OJIEM.

JIvHUM MHIYKIIMY MarHUTHOTO TTOJIS.

B3aumoneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

Jenictere cuibl JIopeHIIa Ha MOHBI YIEKTPOJIUTA.

SIBiieHUE PNEKTPOMArHUTHOM UHAYKIUH.

IIpasuiio JleHna.

3aBUCHUMOCTb AJIEKTPOABIDKYILEH CHIIBI MHIYKIIMM OT CKOPOCTH M3MEHEHUS MarHUTHOIO
MIOTOKA.

SIBieHure caMOUHTYKIUH.

Yuenuueckuii sxkcnepumenm, rabopamopmvie pabomoi

N3ydyeHre MarHUTHOTO OIS KaTYIIKU C TOKOM.

WccnenoBanue neiicTBUS MOCTOSIHHOI'O MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIeHUS 37€KTPOMATHUTHON MHIYKIIUH.

Pa3pen 5. Kosied0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 371eKmMpOMAZHUNHbIE KO1EOAHUA

KonebGarenbHas cucrema. CBoOojHble MexaHMuyeckue kojeOaHus. ['apmoHuueckue
koneOanus. Ilepmon, wacrora, amrumtyna u ¢asza komeOGanuil. [Ipy)KUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHME TrapMOHHYECKHUX Kosebanui. [IpeBparieHue sHepruu
IIPY TaPMOHUYECKHUX KOJIeOaHUX.

Koneb6arenbupiii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B HICATIHLHOM
Ko/eOaTenbHOM KOHType. AHAJIOrMs MEXJy MEXaHHYeCKUMH U 3JIEKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHMs PHEPrUHM B HJCaTbHOM KojieOaTeIbHOM
KOHTYPE.

[IpencraBnenne o 3aTyxamIuX KojaeOaHUSAX. BbIHYX/IeHHBIE MEXaHHUECKUE KOMeOaHusl.
Pe3onanc. BeiHyX/1€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemennsblii Tok. CUHYCcOMAIbHBIA NIEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTYZHOE U IEHCTBYIOIIEE 3HAYEHUE CUIIbI TOKA W HAIPSIKCHHUS.

Tpanchopmarop. IlponsBoacTBo, mepenaya M HOTpPeOJIEHHE 3IEKTPUUYECKOM SHEPruu.
OKOJIOTMYECKHE PUCKU IIpU IPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa wHcnonb30BaHus
9JIEKTPOOHEPTUHU B ITOBCEIHEBHOM JKU3HH.

TexHu4eckue YCTpOWCTBA M IPAKTHUYECKOE IIPUMEHEHME: DJJICKTPUYECKUN 3BOHOK,
TeHEepaTop NEPEMEHHOTr0 TOKA, IMHUU JIEKTpOIepeay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTenbHOM cucTeMbl (IPYKUHHBINA WM MaTeMaTHYeCKHH
MasITHHK).

Habmoienue 3aTyxaromumx KoneOaHuil.

WccnenoBanue cBONCTB BIHYKIEHHBIX KOJI€OaHUI.

Habmtoienue pezonanca.



CBOOOAHBIC AIIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuumnorpaMmsl  (3aBUCUMOCTH  CHJIBIL  TOKa W HAMNPSOKEHUST OT BPEMEHH)  JUIs
3JIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mpu mociaeaoBaTeNbHOM COEAMHEHUU PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOH/IeHCaTopa.

Monenb TUHUY 3JIEKTPOIIEPEIaUH.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomuol

HccnenoBanue 3aBUCUMOCTH TEpUOA MAJIBIX KOJIEOaHUM Tpy3a HA HUTH OT JAJUHBI HUTH U
Macchl rpysa.

WccnenoBanne mnepeMEHHOro TOKa B I€NM M3 IOCIEJOBATEIBbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60J1Hbl

Mexanuueckue BOJHBI, ycloBUs pacnpocTpanenus. [lepuoa. CkopocTh pacnpocTpaHeHust
u panuHa BonHbL. [lomepeunble M mpononbHbie BONHBL. MHTepdepeHuus u AUpakIus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKocTh 3Byka. Bricota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBHS HM3JIy4EHUs 3JICKTPOMATHUTHBIX BOJH. B3aumnas
opueHtauust BekTopoB E, B, V B snektpomarautHoi BonHe. CBOWCTBA 3IEKTPOMATrHUTHBIX
BOJIH: OTpa)X€HUE, NpesioMyieHue, noispusanus, audpaxuus, uHrepdepenius. CKOpoOCTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >MeKTpOMarHUTHBIX BOJH. [IpuMeHeHHe SJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
ObITY.

[TpuHIMIIBI paAHOCBA3H U TeeBUIeHUS. Panronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKaroulen cpebl.

TexHuyeckue ycTpoicTBa M MPAaKTHUECKOE NMPUMEHEHHUE: MY3BbIKAIbHBIE WHCTPYMEHTHI,
yIBTPA3BYKOBAsi JIMarHOCTHKA B TEXHUKE W MEIULIMHE, pajap, PaAuONpUEMHUK, TEJIEBHU30p,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpoCTpaHEeHUE MOMEPEYHBIX U MPOIOIBLHBIX BOJH.

Koneo6:mromeecs Te10 kak HCTOUHUK 3BYKa.

Habmtoienue orpaskeHus: ¥ MPeIOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6monenue natepdepeHny u Aupakiini MEXaHUIECKUX BOJTH.

3BYKOBOM pE30HAHC.

Habmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTATYIOH M YacTOTOM
KosieOaHui.

HccnenoBanue CBOMCTB  AJIGKTPOMArHUTHBIX  BOJIH:  OTpPa)KeHHE, IPEIOMIICHUE,
noJsipu3anust, tudpaxius, HHTepdepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacipoCTpaHEHHE CBETA B OAHOPOJHOMN cpejie.
JIyud cBeta. ToueuHbIld HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKkOHbl OTpakeHHsI cBeTa. [locTpoeHue H300pakeHUIl B IMIOCKOM
3epKaje.

[Ipenomnenne cBera. 3aKOHBI TPEJIOMJICHUS CBeTa. AOCOMIOTHBIA  ITOKa3aTellb
npenomienus. IlonHoe BHyTpeHHee orpaxeHue. IIpenenbHbI yros MOJIHOTO BHYTPEHHETO
OTpa’KEHUS.

Hucnepcus ceera. CinoxxHbIi cocTaB Oenoro ceera. L{Ber.



CobOuparomuie W pacceuBarome JWUH3bL. ToHKas JmH3a. DOKYCHOE pPacCTOSHHE U
ONITHYECKasi cujia TOHKOM JuH3bL. [locTpoeHne n300paskeHHiI B COOMPAIOIINX U PACCENBAIOLINX
nuH3ax. @opMyra TOHKOM JTMH3bI. Y BEJIUYEHUE, TaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBUS
HaOJI0IeHUST MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHONW KapTHUHE OT JIBYX CHH(pA3HBIX
KOI'€pEHTHBIX UICTOYHUKOB.

Hudpakius  cBera. JudpakunonHas pemérka. YciaoBue HAOIIOACHUS —TIIABHBIX
MaKCHMMYMOB IIPU MaIEHUU MOHOXPOMAaTHUECKOT0 CBETa Ha AU(PAKIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpOWCTBA M IPAKTHMYECKOE IPUMEHEHHME: OYKH, JIyna, Qoroammnapar,
MPOEKLUMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKON, BOJOKOHHAs ONTHKA, IudpakIrOHHAS
peleéTKa, IOIApOU.

Jlemoncmpayuu

[IpsimMonuHeEHOE pacHpOoCTpaHEHUE, OTPaKEHUE M NpeIoMieHHe cBeTa. OnTuueckue
MPUOOPHI.

[Tonnoe BHyTpeHHEE OoTpaxeHue. Moiens CBETOBOAA.

HccnenoBanue cBONHCTB N300pakeHU B JTMH3aX.

Mopenu MUKpPOCKOIIa, TEJIECKOMa.

Habmtonenue unrepdepenuuu cera.

Hab6monenue nudpakiuu cBera.

Habmonenue nucnepcuu cBera.

[Tonmy4yenue cnekTpa ¢ MOMOLIbIO TPU3MBI.

[Tony4yeHnue criekTpa ¢ TOMOLIbIO TU(PPAKIIMOHHON PEIIETKH.

Habmonienue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepenne nokazarens NpeaoMIEHUs CTEKIIa.

Wccnenoanue cBONCTB N300pakeHUH B JTMH3aX.

Habmtonenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crIeMAJILHON TEOPUH OTHOCUTEIHLHOCTH
I'paHuIbl MPUMEHMMOCTH KIIACCHYECKOW MeXaHUKHU. IlocTynaTel crnenualbHONW TEOpUH
OTHOCUTEIBHOCTH: HWHBApPUAHTHOCTh MOJYJS CKOPOCTM CBETa B BaKyyme, NPUHIUI
OTHOCHUTEIBbHOCTU DUHIITEHHA.
OTHOCHUTENBHOCTh OHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHHU U COKPAILEHUE JJIUHBI.
DHeprusi U UMIYJbC PEIATUBUCTCKON YaCTHUIIBL.
CBs13p Macchl C SHEPIrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTHLIBI. DHEPTHUS IOKOS.

Pa3znea 7. KBanToBasi puzuka
Tema 1. Dnemenmeol K6aHM 060U ONMUKU
®otonbl. Dopmysia [Tnanka cBsi3u SHeprun GOTOHA C €r0 YAaCTOTOW. DHEPTUs U UMITYIIBC
(dotoHa.
OtkpeiTue u wuccnepoBanue (orordpdexra. Ombitet A. I'. CromeroBa. 3aKoHBI
dbororddekra. Ypasuenue DitnmreitHa s porodrddexra. «Kpacuas rpanuna» dhorodddekra.
Jasnenue ceera. OnbitTel I1. H. JIeOenena.
XUMHYECKOE IEHCTBUE CBETA.



TexHuyeckue yCTpoilcTBa M MNpaKTHYECKOE NpUMEHEeHHe: (OTOIIEMEHT, (OTOAATUHK,
CoJHeuHasi barapesi, CBETOUO/I.

Jlemoncmpayuu
®oT03(QeKT Ha YCTaHOBKE C ITUHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHemHero (porodddekra.
Cseronuopn.

Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Monens atroma Tomcona. OnsiTel Peszepdopna mo paccesHuto o -uactuu. IlnaHerapHas
Mozenb atoMa. Ilocrynarel bopa. M3nyuenue u norsomienre GOTOHOB MpHU MEPEX0JIe aToMa C
OJHOIO YypOBHS DSHEpPruu Ha apyrod. Buapl cnexkrpoB. CnexkTp ypoBHEH SHEprum aroma
BOZOPOJA.
Bonnossle cBolicTBa yactuul. Bonuel ne bpoiinsa. KopnyckyasipHO-BOJIHOBOW Tyaan3M.
CHOHTaHHOE U BBIHYKIEHHOE U31y4YCHHE.
TexHu4eckrue YCTpOWCTBA M IMPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIA aHAIU3
(criekTpockoIt), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pezepdopra.
Omnpenenenre AMMHBI BOJIHBI Jlazepa.
Habmronenue nuHeHyaTbIX CIEKTPOB U3IYUYECHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel
Hab6mronenue nmuHE9aToro cnekrpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI,  JOKAa3bIBAIOIIME  CIOXKHOCTh CTpOCHHA  sjpa. OtkpeiTHE
panuoaktuBHOCTH. OmBITH Pe3epdopaa mo onpenenennio coctaBa pagioakKTUBHOTO H3IIydEHHSL.
CaoiictBa anba-, 6era-, raMmMa-u31ydeHus. BiusHue painoakTHBHOCTH HA KHUBbIE OPraHU3MBbI.
OtkpbiTue TpoToHa M HeWTpoHa. HyxionHas mogmens sanapa ['eitsendepra—lBaneHko.
3apsn anpa. Maccosoe uncio sapa. M3oromnsl.
Anbda-pacnaz. DIEKTpOHHBIA M TO3UTPOHHBIN OeTa-pacmaa. ['amma-u3znydeHue. 3aKoH
paznoaKTUBHOIO paclaa.
DHeprus CBsI3U HYKJIOHOB B sipe. Snepubie cuibl. JledekT maccor spa.
SnepHble peakuuu. JleleHre U CUHTE3 SAEP.
SAnepupiii  peaktop. TepmosimepHsiii cuHTe3. [IpoOieMbl W TMEpPCHEKTHBBI  SACPHON
SHEPreTHKU. JKOJIOTNYECKUE ACTIEKTHI ACPHON SHEPTETUKH.
OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.
MeTtop! HaOIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3aUMOAEHCTBH. ENMHCTBO (pU3NUECKO KapTUHBI MUPA.

TexHuueckre yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHHE: J03UMeTp, kKamepa BuibcoHa,
SJICpHBIN peakTop, aToMHas Oomoa.

Jlemoncmpayuu

Cy€TynK MOHU3UPYIOIIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB yacTHIl (TI0 TOTOBBIM oTorpadusm).

Pa3gen 8. DineMeHTHI aCTPOHOMHH U ACTPOPHU3UKH



Ortanbl  pa3BUTHS  acTpoHOMHH. lIpuknagHoe W MHPOBO33PEHUYECKOE 3HAYEHHUE
aCTPOHOMHUM.

Bun 3Bé3anoro He6a. Co3Bes3nus, ipkue 3BE3/1bI, MJIAHETHI, UX BUIUMOE JIBHKEHUE.

ConnedHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrounuk sHepruu ConHua u 3BE3A. 3BE3NBI, MX
OCHOBHBIE XapaKTePUCTUKHU. Jluarpamma «CHEKTPaJbHBIA KIACC — CBETHUMOCTBY. 3BE3IbI
[JIABHOM T1OCJIEIOBATEIBbHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE31 TJIABHOM
rocJieIoBaTeIbHOCTH. BHyTpenHnee cTtpoenue 3BE3A. COBpPEeMEHHBIC TIPEACTABICHUS O
MIPOUCXOKICHUH U 3BONOLMK COJTHIA U 3BE31. DTaIlbl )KU3HU 3BE3I.

Mineunsrii [TyTs — nama [Manaktuka. [Tonoxxenue u nemwxenne Comuna B ["amaktuke. Turbl
rajiakTuk. Paguoranaktuky u xBa3zapsl. UEpHBIE ABIPHI B sApax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06ma. PaszGeranme ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobieMbl acTpOHOMUHU.

Yuenuueckue nabnooenus

HabGmronenuss HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAaHUEM KOMITBIOTEPHBIX MPHIOKCHUIN
JUIS OTIpE/IeTICHUS MOJNIOKEHHSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon Jlynsl, mnanet, Maeunoro [lyrtu.

Oobo0marmee NOBTOPEHNE

Ponb ¢u3WKu u acTpOHOMUU B JKOHOMHYECKOH, TEXHOJIOTMYECKOH, COIMAbHOW U
ITHUYECKON cdepax IeATENbHOCTH 4YeNOBEKa, pOjib W MeCTO (U3UKM U AacTPOHOMHH B
COBPEMEHHOW HAy4YHOM KapTHHE MHpa, poyib (u3nueckod Teopun B (OPMHPOBAHUU
Mpe/ICTaBIeHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPA B OOILEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O PUPO/IE.

MexnpeaMeTHbIEe CBS3H

Nzyuenmne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kimacce OCYIIECTBIISIETCS C y4ETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHK{, OWMOJOTHH, XHUMUH,
reorpauu U TEXHOJIOTHUHU.

MedsicnpeOomemuuvle nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJ0B HAyYHOrO TO3HAHMS:
SBJICHHE, Hay4YHBIH (hakT, TUMOTEe3a, (U3MUECKas BEJIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
SKCIIEPUMEHT, MOICIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIMH: CHHYC,
KOCHUHYC, TQHTE€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKLIMM HAa OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB, MPOH3BOAHBIC AJIEMEHTAPHBIX (YHKIUH,
MIPU3HAKU TTOI00MS TPEYTOJILHUKOB, OMPEICNICHNE TIIOMAU TIOCKUX PUryp u o0béma Tel.

buonocus: snekrpuueckue SBICHHUS B KUBOW NpUpOAE, KolebaTeiabHbIe ABHKEHUS B
JKUBOW TPHUPOJIE, ONTHUUYECKUE SIBJICHUS B JKUBOW MPUPONE, NCHCTBUE paauallid Ha KUBHIC
OpraHu3MBbl.

Xumusi: CTpoeHHWE aTOMOB WM MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX Te,
MEXaHHU3MbI 00pa30BaHUs KPUCTATUIMYECKON PEIIETKY, CTIEKTPAIbHBIN aHATIH3.

l'eocpagpusa: MarHuTHBIE TIOTIOCA 3€MIIM, 3aJIe)KM MarHUTHBIX pyZ, (GoTochEMKA 3€MHOM
MOBEPXHOCTH, MIPE/ICKA3aHUE 3EMIICTPSICCHHUIA.



Texnono2us: MTUHUM DJIEKTpOIEpeNad, T€HEPaToOp MEPEMEHHOIO TOKA, JJIEKTPOJBUIATEINb,
WHAYKIMOHHAs TIeub, pajap, paauolnpHEMHUK, TENeBHU30p, aHTeHHA, TeiedoH, CBY-meus,
IIPOEKIIMOHHBIH anmnapar, BOJOKOHHAs ONTHKA, COJTHEYHas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHMUSA

OcBoenne yuebHoro mpenmera «®usnka» Ha YpPOBHE CpEIHEro oOLIero oOpa3zoBaHUs
(6a30BBIi  ypOBEHb) IODKHO  OOECHEUHTh  JOCTHIXKCHHE  CICAYIOIIUX  JINYHOCTHBIX,
MCTAIPCAMCTHBIX U ITPEAMCTHBIX 06pa30BaTCJIBHBIX PE3YyIbTATOB.

JIMYHOCTHBLIE PE3YJIbTATHBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUSI ydyeOHoro mnpeamera «Dusmka» MOIKHBI OTpa’kaTh
TOTOBHOCTh U CIIOCOOHOCTh O0YyYaromuXxcs pyKOBOJICTBOBAThCS C(OPMUPOBAHHON BHYTpPEHHEN
MO3ULMEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHUEHTAlUii, IIO3UTUBHBIX BHYTPEHHUX
yOex/IeHU, COOTBETCTBYIOIIMX TPAJAULUOHHBIM LIEHHOCTSM pOCCHMCKOro  OOIlecTBa,
pacliipeHre KU3HEHHOIO OIbITa U ONbITa AESITEIBHOCTH B IPOLIECCE PEAM3alMM OCHOBHBIX
HaIpaBJIEHUH BOCTIUTATENBHOMN €ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHMS:

chOPMUPOBAHHOCTh  TIPAXAAHCKOW TMO3MIIMH  OOydaromerocs Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUICKOr0 O0IECTBA;

OPUHIATHE TPAJUIIMOHHBIX OOIIEYeTOBEYECKHMX T'YMaHHUCTHYECKHX M JEMOKPATHYECKHX
IIEHHOCTEH

TOTOBHOCTh BECTH COBMECTHYIO JESITENbHOCTh B HHTEpecax TIpakKIaHCKOro OOIecTBa,
y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allly;

YMEHHME B3aUMOJEHCTBOBaTh C COLMAIBHBIMM HMHCTUTYTAMH B COOTBETCTBUU C HX
GyHKUMSIMU ¥ HA3HAYEHUEM;

TOTOBHOCTb K T'yMaHUTapHON U BOJIOHTEPCKON JESITENBHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHUS

c(OpPMHPOBAHHOCTH POCCUNCKOM TPaXTaHCKON MJIEHTHYHOCTH, TAaTPUOTH3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTUKEHUAM POCCHUUCKUX
yUYEHBIX B 00J1aCTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(OpMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOT O TIOBE/ICHUS;

CMOCOOHOCTh OLIEHMBATh CUTYallMI0 U NMPUHMMATh OCO3HAHHBIE PEIICHHs, OPUEHTHPYSCh
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B JIESITEIbHOCTU YUYEHOI0;

OCO3HAHHUE JIMYHOT'0 BKJIaJ[a B TOCTPOCHHUE YCTOWYMBOIO Oy1yIIero;

4) 3¢TeTHYeCKOro BOCIIMTAHMSA:

JCTETUUYECKOE OTHOLIEHHE K MUPY, BKJIIOUasl 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILLETO
(hu3mIeCcKOil HayKe;

5) TpyoBoro BocnuTaHuUs:

UHTEpeC K pa3NIuyHbiM chepaM MpopecCHOHANBHON AEATeTbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP OymyIei
npodecCuu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUIO M CaMOOOPa30BaHHIO B 00JIACTH (DM3HWKHU Ha
IIPOTSKEHUH BCEH KHU3HU;

6) IKOJIOTHYECKOT0 BOCTIUTAHUS

c(OPMHUPOBAHHOCTh DKOJOTMUYECKOW KYJIBTYphl, OCO3HAHUE TJI00aJBHOrO XapakTepa
9KOJIOTUYECKUX MPOOIIeM;



IJJAHUPOBAHUE M OCYIIECTBICHHUE JIEUCTBUI B OKPYXAIOIIEH Cpelie Ha OCHOBE 3HAHUSA
LIeJIE YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA;

pacllupeHre OmbITa JACATEIbHOCTH HKOJOIMYECKOW HAIpaBJICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM 110 PHU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHMA:

cOPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA (HU3HUYECKON HAYKH;

OCO3HAHUE IICHHOCTH HAYYHOU JIEATSIHOCTH, TOTOBHOCTh B MPOIECCE U3YUCHUsST (U3HKH
OCYIIECTBJISATh MPOECKTHYIO U UCCIIEI0BATENBCKYIO I€ATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEIJMETHBIE PE3YJIbTATBI

IHo3naBaTebHBIE YHHBEPCAJIbHbIE Y4eOHbIEe 1eHCTBUS
ba3oBble Jornvyeckue a1ecTBUS:

CaMOCTOSTENHFHO (OPMYNIHUPOBATh U aKTyalH3UPOBaTh MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENEIIATh UENU AEATEIbHOCTH, 3a1aBaTh IapaMETPbl U KPUTEPUU UX JOCTUKECHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U TTPOTUBOPEUHSI B paCCMATPUBAEMBIX (PU3UICCKUX SBJICHUSX;

pa3pabaThiBaTh TUIAH PEHICHUS MPOOIEMBI C YUETOM aHAIM3a UMEIOIIUXCS MaTePHATbHBIX
Y HEMaTEPHUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESITEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEISM,
OIICHUBATh PUCKH MOCIIECICTBUI IEATEIIbHOCTH;

KOOpPJIMHUPOBATh U BBHINOJIHATH pPadOTy B YCIOBHUSAX PEATBbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIIICHHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBaTebCKHE JeiiCTBHS .

BIIQJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMU TMOHATHUSMU U METOAaMH (U3HUECKOU
HayKH;

BIIQJICTh HaBBIKAMU Y4€OHO-MCCIIEIOBATEIbCKOM M MPOSKTHON ACSITEIHPHOCTH B 00NAcTH
(hU3HUKHU, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB PELICHUS 3a/1a4
(hU3UYECKOTO CoNEpPIKaHMs, IPUMEHEHHUIO PA3IMYHBIX METOIOB MTO3HAHNS,

BJIAJIETh BHJAMM JICATEIIBHOCTH MO TOJYYEHHK) HOBOTO 3HAHMS, €r0 HHTEPIpPETALH,
MpeoOpa3oBaHUI0 M NPUMEHEHUI0 B PA3MYHBIX YYEOHBIX CHUTYyallUsiX, B TOM YHCIE MpH
CO3JIaHUU Y4EOHBIX TPOCKTOB B 00JaCTH (PU3HKH;

BBIABJIATH NPUYUHHO-CIICICTBEHHBIE CBS3M U AaKTyaJlUu3UpOBaTh 3a7adyy, BBIABUTATH
TUIIOTE3y €€ pElIeHUs, HaXOIWTh apryMeHThl [JIsl JIOKA3aTelbCTBA CBOMX YTBEPKICHU,
3a7aBaTh [apaMeTPbl U KPUTEPUHU PELICHUS;

AQHAIM3UPOBATh TOJYYEHHBIE B XOJ€ PEIICHUS 3aJadyd Ppe3yJbTaThl, KPUTHYECKHU
OLIEHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTHh U (POPMYIUPOBATH COOCTBEHHBIC 3a/ladyd B 0OpPa30BATEIbHON NIEATEIHLHOCTH, B
TOM YHCJIe TIPH U3yYCHUH (DU3UKY;

JaBaTh OIEHKY HOBBIM CHTYaIIUSIM, OIEHUBATh MPUOOPETEHHBIN OITBIT;

YMETh MTEPEHOCUTH 3HAHUS 10 (PU3HKE B PAKTUUYECKYIO 00JIACTh )KU3HEACATEIHHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00TIacTei;

BBIJIBUTaTh HOBBIE UJEH, IPEAJIAraTh OPUTMHAIBHBIE MOJIXObI U PELICHHUS;

CTaBUTH MPOOIEMBI U 33/1a4H, TOMYCKAIOIINE allbTePHATUBHBIC PEIICHUSI.



PabGora ¢ undpopmaumeii:

BJAJCTh HABBIKAMH NONXY4YeHHUs MH(opManuu (U3NUIECKOro COAEPIKaHUS U3 MCTOUYHHKOB
pPa3HbIX THIIOB, CAMOCTOATEIHFHO OCYIIECTBISATH MOWCK, aHAIW3, CHCTEMAaTH3AlHUI0 M|
MHTEPIpETaNio HH(OPMALIUY PA3TUYHBIX BUIOB U (OPM IIPECTABICHHUS;

OLICHMBATh JJOCTOBEPHOCTH MH(OpMAIINH;

UCTIONIb30BaTh CpeACTBa WH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJIOTMHA B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHM3alMOHHBIX 3a1ad C COOJIIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeH s, TIPaBOBBIX U
STHYECKUX HOPM, HOPM MH(POPMALIMOHHOI 0€30MacHOCTH;

CO3/IaBaTh TEKCTHl (PU3UYECKOTO COJEpKAaHHWS B PA3IUYHBIX Qopmarax ¢ YIETOM
Ha3HaueHUs WHGPOpPMALMU U LEJIEBOM ayAWTOpPUH, BBHIOMpas ONTHUMAJIbHYIO (QopMmy
MIPEACTABICHNS M BU3YITH3ALUH.

KoMmyHuKaTHBHBIE yHUBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYIIECTBIIATH OOILIIEHNE Ha YpOKaX (PU3MKU U BO BHE-YPOUHOU AEATENbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOHQIUKTHBIX CUTYallui U CMSATYaTh KOH(DIUKTHI;

Pa3BEPHYTO U JIOTMYHO M3Jararb CBOK TOYKY 3PEHHUS C HUCIIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U MCIIOJIb30BATh MPEUMYIIECTBA KOMAaHTHOW U WHAUBUIYAITBHON paOoOTHI,

BbIOMpaTh TEMAaTUKy U METOAbl COBMECTHBIX JAECUCTBHM C Y4ETOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)10r0 WICHAa KOJUIEKTHBA,;

INPUHUMATh LE€JIU COBMECTHOW JIE€ATEIbHOCTH, OpPraHW30BBIBATH M KOOPAMHHPOBATH
JIEUCTBUSA MO €€ JOCTHXKEHHUIO: COCTABJATH IUIAH JACUCTBHM, PACHPENENATh POIH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHON PadOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIAJa M KAXKIOr0 YYaCTHHKA KOMaH[bl B OOIINN pe3yiabTar
o pa3paboTaHHBIM KPUTEPHUSIM;

IpeJiaraTb HOBBIE IPOEKTHI, OLIEHWBATh WJAECH C MO3ULUU HOBU3HBI, OPUTHMHAIBHOCTH,
MIPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh IO3UTUBHOE CTPATETMYECKOE TOBEACHHE B pPA3JIMYHBIX CHUTYyalUsX,
MPOSIBJIATH TBOPUECTBO M BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIC yHHBEpCaIbHbIE y4eOHbIC 1eHCTBHA
Camoopranuszauus:
CaMOCTOSITENTHO OCYIIECTBIIATH IO3HABATEIbHYIO JAEATENILHOCTh B 00NacTH (U3UKU U
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEIICHUs] PACUETHBIX M KAYE€CTBEHHBIX 3aJay, IJIaH
BBIMIOJIHEHUS] TNPAKTHUYECKOM paboThl ¢ y4€TOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U NPEAIIOYTECHUN;
JlaBaTh OLEHKY HOBBIM CUTYalUsM;
paciupsaTh paMKU yueOHOI0 IIpeIMeTa Ha OCHOBE JTUYHBIX MTPEANIOYTEHUI;
JienaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBaTh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OIBIT;
CrocoOCTBOBAaTh (POPMUPOBAHUIO U TIPOSBICHHUIO JSPYIULIHUH B 00JacTH (DU3UKH,
MIOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJIIEKT:



JIaBaTh OICHKY HOBBIM CHTYallUsM, BHOCHTH KOPPEKTHBHI B JEATEILHOCTh, OIICHUBATH
COOTBETCTBUE PE3YNIbTATOB IIEIISIM;

BJIAJICTh HABBIKAMU MTO3HABATEIBHON peIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBHMA
" MBICJIUTCIIBHBIX MTPOLECCOB, UX PC3YJIIBTATOB U OCHOBaHI/Iﬁ;

UCIIOJIb30BaTh MPUEMBI peIICKCUU JUTSI OIICHKH CUTYAIIMH, BEIOOPAa BEPHOTO PEIICHUS;

YMCTb OLICHUBATb PUCKU U CBOCBPEMCHHO NPUHUMATDL PCHICHUA 110 UX CHUXKCHUIO,

NPUHUMATh MOTUBBI U apT'YMEHTHI JIPYTUX MIPH aHATU3E PE3YJbTaTOB JICATEIbHOCTH;

MMpUHUMATh 0665[, IIOHHUMas CBOU HEAOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTUBBI 1 apT'YMEHTHI APYTUX MPHU aHAIIN3€ PE3YAbTATOB JAEATENbHOCTH;

IpU3HABaTh CBOE NIPABO U MPABO JAPYrUX HA OLUIMOKH.

B nporecce 1OCTHXKEHHS TUYHOCTHBIX PE3YAbTAaTOB OCBOCHUS IPOrPaMMBI 110 (PU3UKE JUIS
YPOBHSI CPeAHETO OO0IIEro o0pa3oBaHUs y OOYYaIOIIUXCS COBEPUICHCTBYETCS IMOIIMOHATBHBIN
WHTEJUIEKT, MPEANOIaralonmi chopMUpOBaHHOCTS:

CaMOCO3HaHUS, BKITIOYAOIIETO CIIOCOOHOCTh MTOHUMATh CBOE AMOITMOHAIIBHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHsI COOCTBEHHOM YMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOperyJIMpOBaHUs, BKITIOYAOIIETO CaMOKOHTPOJIb, yMEHUe NPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IOBEICHHUE, CIIOCOOHOCTHh aJanTHUPOBATHCS K HSMOIMOHATBHBIM
WU3MEHEHHSIM U MPOSIBIISTh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHMBALMM, BKIIOYAIOIIEW CTPEMJICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JIWCTBOBAThH UCXO/I U3 CBOMX BO3MOKHOCTEI;

OMIIaTHH, BKJ'IIO‘-IaIOHIeI\/’I CIIOCOOHOCTH ITOHMMATh OMONUOHAJIBHOEC COCTOSHUEC OPYIrHuX,
YUYUTBIBATH €T0 IMPU OCYIICCTBJICHUHN 06L[I€HI/I$I, CHOCOGHOCTB K COYYBCTBHUIO U COIICPCIKNBAHULO,

COIMAITFHBIX HABBIKOB, BKITIOYAIONIUX CIIOCOOHOCTHh BBICTPAHUBATh OTHOLICHHS C APYTHMHU
JFO/IbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyuenust B 10 kJjacce rnpeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTh COOPMHPOBAHHOCTh Y O0YJAIOIINXCS YMEHHM:

JIEMOHCTPHUPOBATh HA MPHUMEpPaxX pojb U MECTO (U3UKU B (OPMHPOBAHUU COBPEMEHHOM
Hay4YHOI KapTHHBI MHUpa, B Pa3BUTHUM COBPEMEHHON TEXHMKHM M TEXHOJOIMH, B NMPaKTHYECKOH
JeSATEIBbHOCTH JIOJICH;

YUUTHIBATh TPAHULBl NPUMEHEHUS H3YYEHHbIX (DU3MUECKUX MoOJeNnell: MaTepualibHas
TOYKA, MHEpLUAIbHAs cUCTEMa OTCuéTa, aOCONIOTHO TBEPJOE TEIO, WUJCAIbHBIN ra3, MOJEIU
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TEJ, TOUCYHBIA AIEKTPUUYECKUI 3aps] IPHU PELICHUU
(dbuzmveckux 3a1ay;

pacrio3HaBath (U3MUECKue sBIEHHs (Ipouecchl) M OOBICHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETHUYECKOH TEOpUU CTPOEHUS BEIECTBA U AIIEKTPOIMHAMUKHU:
paBHOMEpHOE W PAaBHOYCKOPEHHOE TPSMOJIMHEWHOE IBIM)KEHHE, CBOOOIHOE MajeHue Tel,
JIBIDKEHUE 110 OKPYKHOCTH, WHEpUHUs, B3auMojeicTBue Ten, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOSHHE >KUIKOCTEH M TBEPABIX Tel, W3MEHEHHEe o0bEéMa Tel NMpHU HarpeBaHUU
(oxJaXkeHnn), TEIJIOBOE paBHOBECHUE, UCIApeHHe, KOHSHCalus, MIaBJIeHHe, KpUCTAIIM3aIus,
KHUIIEHHE, BJIa)KHOCTb BO3/yXa, MOBBIIICHUE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBs3b MEXIy MapaMeTpamMHM COCTOSHUS Ta3a B M30IpOoLeccax, 3JIEKTpU3auus Ted,
B3aMMOJIEVCTBUE 3aps/I0B;



OIIMCBIBaTh MEXAHMUYECKOE JBM)KEHUE, MCIOJb3Yysl (PM3UYECKUE BEIMYMHBI: KOOpIHMHATa,
IyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIA, UMIYIbC Tejla, KHHETUYeCKas
SHEprus, MOTEHIMaJbHAs SHEPrusi, MeXaHudeckas paboTa, MeXaHMYeCKass MOILIHOCTb; INpHU
ONMCAHWU TIPABWJIBHO TPAKTOBaTh (PU3MUECKUN CMBICH HCIONb3YEMbIX BEJIHYMH, HX
0003HAaYeHUs M €IUHUIIbI, HAXOAUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUUHY
C IpyIrMMH BEJIMYMHAMY;

OIIMCBIBaTh M3Y4YCHHBbIE TEIUIOBbIC CBOMCTBA TEl M TEIUIOBbIC SBJIECHUS, HCIIONb3Ys
¢u3nyeckue BENWYHMHBL: JIABJICHWE Ta3a, TEeMIleparypa, CpeIHss KHHETHYECKash JHEPTus
XA0THYECKOr0 JBMIKCHMSI MOJIEKYJ, CpPEOHEKBAJpaTU4Has CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOTHl, BHYTPEHHSAS 3HEprus, padora raza, Kod(p@UIHUEHT IMOJIE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATENIs; IPY ONMUCAHUM MIPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICI UCIIOJIb3YEMbIX BEIHYHUH,
uX OOO3HAUeHHMs M EIAMHHULBL, HAXOAUTH (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (QU3UYECKYIO
BEJIMYUHY C JPYTUMH BEITMUHHAM;

OIUCBIBATh M3YYEHHBIE JIEKTPUUECKUE CBOWCTBA BELIECTBA U JJIEKTPUYECKUE SIBICHUS
(mporiecchl), UCTIONB3YS (PU3NUECKUE BETUUMHBL: AJIEKTPUUYECKUN 3apsi, AJIEKTPUYECKOe TOoJe,
HanpsOKEHHOCTh  I0JIs, IOTEHIMAJ, Pa3HOCTh [OTEHLUAIOB; IPHU ONHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT HCIOJB3YEMBIX BEIWYMH, UX OOO3HAYCHUS W EIAWHUIIBL
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMH BEJIMUYUHAMMY;

aHAJIM3UPOBaTh (PU3UYECKHE IMPOLECChl U SIBJIEHUS, MCIONIb3Yyd (PU3MUECKHE 3aKOHBI U
NPUHLMIBL 3aKOoH BcemupHoro tarorenus, |, 11 u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHMs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHMsI UMITyJIbca, MPUHLIUI CYNEPIO3UILIMN CHJI, TPUHIUIT
paBHOIPaBUsl MHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETHYECKOH SHEpruM TEIUIOBOIO JBMXKEHUS
MOJIEKYJ ¢ a0COJNIOTHOM TeMIlepaTypo, MEpBbI 3aKOH TEPMOAMHAMUKHU, 3aKOH COXPAaHEHUS
JIEKTPUUECKOro 3apsijia, 3akoH KylloHa, mpu 3TOM pas3indarh CIOBECHYH (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BHIPAKECHHUE U YCIOBUS (IPaHUIIbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIIMIIBI ICHCTBUS MaIlIMH, TPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pa3iauyaTh yCIOBHs UX O€30M1aCHOTO UCIIOIb30BAHUS B IOBCETHEBHON KU3HU;

BBIMOJHATh JKCHEPUMEHTHI MO HCCIEI0BaHMIO (DU3MYECKUX SIBIEHUH W IPOIECCOB C
HCIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX H3MEpEHHil, Mpu 3TOM (HOPMYIHpPOBAThH
npobiemy/3ajayy M TUIOTE3y Y4eOHOro HKCHEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
IIPEUI0KEHHOI 0 000PYAOBaHUS, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIIATh MpsIMble M KOCBEHHBIC H3MEPEHUs (PHU3MUECKUX BEIWYHMH, IMPH 3TOM
BBIOMPATh ONTHMAJbHBIM CIIOCOO M3MEPEHUs M HCHOJIb30BAaTh HM3BECTHBIE METOJbl OLEHKU
MIOTPELIHOCTEH U3MEPEHU;

UCCIIeI0BaTh 3aBHCHUMOCTH MEXIY (U3MYECKMMH BEJIMYMHAMH C MCIIOJIb30BAHUEM
NpSIMBIX U3MEPEHHH, TpH STOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATh pE3YJIbTaThI
MOJyYeHHOW 3aBHCUMOCTH (PU3MYECKUX BEIWYHMH B BUJAE TaOIMIl U rpadUKOB, J€NaTh BBIBOABI
10 pe3yJibTaTaM HCCIe0BAHNUS;

cobmogaTk mpaBuia 0Oe30MacHOro TpyJda HpU HPOBEIECHUM HCCIEAOBAaHMM B paMKax
y4eOHOro HKCIEPUMEHTa, Yy4yeOHO-UCCIIEIOBATEIbCKOM M TMPOEKTHOM JAESITEIbHOCTH C
UCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOro 000PYAOBAHMS;

pemaTb pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3MUECKOM MOJENbI0, HCIOIb3Ys
¢u3nyeckre 3aKOHbBI M MPUHLMIIBI, HA OCHOBE aHAJM3a YCIIOBHS 3a7audl BHIOUPATh (PH3UUECKYIO
MOJIeIb, BBIACHATh (U3NYECKUE BEIUYMHBI U (GOPMYINbI, HEOOXOAMMBIE Uil €€ pEeLIeHMS,
MIPOBOJUTH PACUYETHI U OLIEHUBATh PEAIHbHOCTH MOMy4YEHHOT0 3HaYeHHs (PU3HMUECKON BEIINYHHBI,



pelaTh KayecTBEHHBIE 3a/JayM: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEYMBYIO LIEMOUKY
paccyXJIeHUI C OMOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKHE SBICHUS;

UCIOJIB30BaTh IPU pEHIEHHH Y4eOHbIX 3a7ad COBPEMEHHbIE HH(OPMAlMOHHBIE
TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYPHUPOBAaHUS, WHTEPIPETALMM M TPEACTaBICHUS y4eOHOH H
Hay4YHO-TIOMYJISIpHOW HMH(OpMaIM, MOTYYEHHOW H3 Ppa3IMYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3MPOBATh MOJIy4aEMYI0 HH(OPMAIHIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YU€HBIX-(PU3HKOB B pa3BUTHE
HayKH, 00BSCHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PAa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAaHUS 1O (U3MKE B IOBCEJHEBHOM JKU3HU JUIS
obecrieueHus: 6€30MaCHOCTH MPU OOpALIEHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOMCTBaAMHU, JUISI
COXpaHEHHUS 3JI0POBbs M COOIIOACHUS HOPM SKOJIOTMYECKOro MOBEICHHS B OKpY KaroIlel cpeje;

paloTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH, IUIAaHUPOBaTh paboTy
TPYIIBL, PAlMOHATIBHO pACHPENeNATh OOS3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYyallUsAX, aJeKBaTHO OLIEHMBATh BKJAJ Ka)KJOr0 M3 YYaCTHUKOB I'PYIIHI B
peleHre paccMaTpUBaeMO POOIIEMBI.

K xoniy oOyuenust B 11 kJacce mpeaMeTHble pe3yibTaThl Ha Ga30BOM YPOBHE JIOJIKHBI
OTpaxatb C(OPMHPOBAHHOCTD y 00yUAIOIIUXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MpHUMEpax pojb U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHPA, B Pa3BUTHU COBPEMEHHOM TEXHMKH U TEXHOJIOTMM, B IPAKTHYECKON
NeATebHOCTH JIFOJIEH, IEIOCTHOCTh M €JMHCTBO (pr3MUecKoi KapTUHBI MUPa,

YUUTBIBATh TPAHWUIBI TPUMEHEHUS W3YUYEHHBIX (UINUYECKUX MOJEJCH: TOYCUHBIH
INEKTPUYECKUI 3apsisl, Jyd CBETAa, TOYEYHBIH HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb ATOMHOT O s1JIpa IPU pelIeHnN GU3NYECKUX 3aa4;

pacrio3HaBaTh (U3NYECKUE SBICHUS (IIPOIECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
9JIEKTPOAMHAMHUKU U KBAaHTOBOM (DU3MKM: 3JIEKTPUYECKask MPOBOANMOCTD, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAas
UHAYKIMS, AEHCTBHE MAarHUTHOTO HOJsl HA IPOBOJHUK C TOKOM M JBMXKYILUICS 3apsn,
3JIEKTPOMAarHUTHbIE KOJIE€OAHUs U BOJIHBI, IPSMOJIMHENHOE pacpoOCTpaHEHUE CBETa, OTPAKEHUE,
nperomwsieHue, uHTepdepeHuus, audpakuus U MOAApU3allUs CBeTa, JUCIEpPCUs CBeTa,
dhorosnexrpudeckuii 3¢pdext (poroaddext), cBeToBOE NaBieHrne, BOSHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aTOMa BOAOPO/a, ECTECTBEHHAs! U UCKYCCTBEHHAs PAIMOAKTUBHOCTD;

OIMCBIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKUE, MArHUTHbBIE, ONTUYECKHUE,
ANEKTPUYECKYIO TPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTONB3ysd (U3NYECKHE BEIUYMHBI: DJIEKTPUYECKUHM 3apsil, cuila TOKa, JJIEKTpUYECKOoe
HaIpsHKEHUE, JIEKTPUYECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHIIMAIOB, SJIEKTPOABIKYIIAsl CUIIa,
paboTa TOKa, MHIYKLHS MarHMTHOro Iois, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KATYILIKH, SHEPrusi JIEKTPUYECKOIO0 M MArHUTHOrO MOJied, MEepUoJ M 4acTora KojeOaHWil B
KonebaTenbHOM KOHTYpE, 3apsi/l U Cujla TOKa B MPOLIECCe TapMOHMUYECKUX 3JIEKTPOMArHUTHBIX
koneOaHui, (POKyCHOE pacCTOSHME M ONTHYECKas CHUJIa JIMH3bI, NPU OINHCAHUU TPABUIBHO
TPAaKTOBaTh (PU3MYECKHI CMBICT HCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHHS W EAMHULBL,
yKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMU BEIMUYNHAMU;

OIMCHIBaTh H3YYEHHBbIC KBAHTOBBIC SBJICHHUS M MPOLECCHI, HCIOIb3Ys (U3NYECKHE
BEJIMUYUHBI: CKOPOCTh JIEKTPOMAarHUTHBIX BOJH, /UIMHA BOJHBI M 4YacTOTa CBETa, YHEPIUi U
uMmMnynbe (OTOHA, TEPHOA TMoiypacraja, SHEPTus CBSI3M AaTOMHBIX sJIEp, NPU OMHCAHUHU
NPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICH MCIOJIB3YEMbIX BEJIMYMH, HUX OOO3HAYEHUs U



CIMHMIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE AAHHYIO (DPU3MYECKYIO BEIMUUHY C JPYTHMHA
BEJIMYMHAMH, BHIYUCIISTh 3HAUCHHE (PH3MUECKON BEIIMYHHBL;

aHAIM3UPOBAaTh (U3MUYECKUE IPOIECCHl M SBICHUS, HCIONb3Yysd (HU3MYECKUE 3aKOHBI U
OpuHIMIBEL  3akoH OMa, 3aKOHBI IOCJIEIOBAaTENFHOrO W MapauIeIbHOIO  COCTMHEHHUS
NPOBOJHUKOB, 3akoH Jlkoyms—JIeHma, 3akoH SJEKTPOMArHWTHOM WHAYKIHH, 3aKOH
NPSMOJIMHEHHOTO PacIpOCTPAHEHHSI CBETA, 3aKOHBI OTPaKECHHs CBETA, 3aKOHBI MPEJIOMIICHHS
cBeTa, ypaBHeHWe DOiHmTeHHa a1 (oTtodddexra, 3aKOH COXpaHEHHs OSHEPIUHU, 3aKOH
COXpAaHEHHS HMIIYJIbCa, 3aKOH COXPAaHEHHUS 3JIEKTPUUYECKOrO 3apsja, 3aKOH COXPAaHEHHS
MaccoBOTO YHCINa, MOCTYNaThl bopa, 3aKOH pajMOaKTHBHOIO pacrajia, MpPH 3TOM pPa3Inyarh
CIIOBECHYIO (hOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHUE W YCIOBHUS (TpaHMIIBI,
0051aCTH) IPUMEHUMOCTH;

ONpEAENATh HANpaBJICHNUE BEKTOpPAa MHAYKIMM MAarHUTHOTO TIOJNSI TPOBOJHHUKA C TOKOM,
cuibl Amniepa u cuiibl JlopeHtia;

CTPOMTH M OMHCHIBATh N300paKeHNE, CO3/JaBaeMOe IIIOCKHM 3€pKajoM, TOHKOW JINH30M;

BBIMIOJIHATh YKCIIEPUMEHTHI IO HCCIEAOBAHUIO (DPU3MYECKUX SIBICHHW M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSIMBIX M  KOCBEHHBIX HW3MEpPEeHWil: mpu 3ToM  (opMynupoBarhb
npobiieMy/3afady M THUIOTE3y Y4eOHOro OKCIEPUMEHTa, CcOOMpaTh YCTAHOBKY U3
MPEATI0KEHHOT0 000PYAOBaHHS, TIPOBOIUTE ONBIT U (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIIATh TPSAMBbIE U KOCBEHHBIC HW3MEPECHUS (DU3MYECKUX BEJIMYHH, MPU STOM
BBIOMpATh ONTHUMAJBHBIA CIOCOO W3MEpPEHHS M HCIONB30BaTh W3BECTHBIE METOJBI OICHKH
MOTPENIHOCTEN U3MEPEHUI;

UCCIIEI0BATh 3aBUCUMOCTH (PH3HMUYECKUX BEJHMYHMH C HCIOIBb30BAHUEM MPSIMBIX H3MEPEHUIA:
[P 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3ybTaThl MOTYYCHHOH 3aBHCHMOCTH
(¢U3MUECKUX BEIWYMH B BUAC TaOMMIl M TpaduKOB, JeNaTh BBIBOABI IO pe3yjibTaTaM
WCCIIEJOBAHMUS;

cobmroaTh mpaBmwiia OE30MACHOrO TpyJa IHpU IPOBEIEHUM HCCIENOBAaHUN B paMKax
y4eOHOro JKCIIEpHMEHTa, Yy4eOHO-MCCIEeOBATEIbCKON W  IMPOCKTHOW JESTENbHOCTH C
WCTIOb30BaHNEM N3MEPHUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBAHHS,

pemath pacdy€THbIE 3aJadd C SBHO 3aJaHHOW (U3UYECKOH MOJENBIO, HCIONB3YS
(bu3nUecKre 3aKOHbBI U MPUHIIKUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4d BBIOMpATh (PU3HUYECKYIO
MOJIeIb, BBIACTATH (DU3UYECKHE BEIWYMHBI U (OPMYJbl, HEOOXOIUMBIC Uil €€ pelICHus,
MIPOBONTH PACUETHI M OLIEHUBATH PEATbHOCTH IMTOJYYEHHOTO 3HAYCHHS (DPH3UUECKOI BETMIMHBL;

peliath KayeCTBEHHBIC 3a/laud: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUYMBYIO IETIOUKY
paccyXIeHHH C OIOpOi Ha N3y4YEeHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (DPU3UUECKHE SIBICHHS;

UCIIONb30BaTh TIPU  PEUICHUH y4YEeOHBIX 3ajJad COBPEMEHHble HH()OPMALMOHHBIC
TEXHOJIOTUH ISl MOWCKA, CTPYKTYPUPOBAHMSA, MHTEPIPETAMH U IPEACTABICHUS Y4EOHOU H
HAYYHO-TIONMYJIAPHOM WH(OpMAIMK, MOTYYCHHOH W3 pa3IMYHBIX HCTOYHHKOB, KPHUTHYCCKH
aHAIM3UPOBATh TOY4aeMYI0 HHPOPMAIIHIO;

OOBSCHSTH NPUHIIMIBI ACHCTBUS MAIIUH, TPUOOPOB M TEXHHUYECKUX YCTPOMCTB, pa3inyaTh
YCJIOBHSI UX 0€30I1aCHOI0 MCIIOJIb30BaHMUs B IOBCEHEBHOM JKU3HH;

HPUBOJIMTH MPUMEPBI BKJIAJA POCCUICKUX U 3apyOCIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHUE MIPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCTIONIb30BaTh TEOPETHUYECKWE 3HAHUS 1O (HU3MKE B TIOBCEAHEBHON JKM3HHM IS
obecrieueHuns1 6€30MaCHOCTH IPU OOpAIIEHUH ¢ TPUOOPAMU U TEXHUYECKHUMH YCTPOUCTBAMH, IS
COXpaHEHHS 37J0pPOBbS U COOIOJICHNST HOPM SKOJIOIMYECKOT 0 MTOBEICHNUS B OKPY’KaIOIIeH Cpeae;



paboTaTh B IPYIIIE C BHITOJHEHUEM Pa3IMYHbIX COLUATIBHBIX POJIeH, INIaHUPOBATh PaboTy
TPYIIbL, PAlMOHATIBHO pACHPENENATh OOS3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLEHUBATHh BKJIAJ Ka)XJOr0 M3 YYaCTHHUKOB TPYMIbI B
pelIeHre paccMaTpuBaeMOil IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoanuecTBo yacoB JJIeKTPOHHBIE
HaunmeHoBaHue pa3jieioB u TeM uu¢poBbie
Ne ni/mm P Konrpoabnsie | Ilpakrnyeckue (udp )
MpPOrpaMMbI Bcero o0pa3oBaTeJibHbIe
padoThI padoThI
pecypcebl
Paznen 1. PUSUKA U METO/bI HAYYHOI'O IIO3HAHUS
bu6nmoreka IJOK
11 ®u3nKa ¥ METOIBI HAYIHOT'O TTO3HAHUS 2 httos://m.edsoo.ru/TfA1BF72
Hroro mo pazneny 2
Pazgen 2. MEXAHUKA
Bbu6nuoreka IJOK
21 Kunewaritka S https://m.edsoo.ru/7f41bf72
Bbubmuoreka [IOK
22 Aunamika ! https://m.edsoo.ru/7f41bf72
Bbubmuoreka [IOK
2. 1 1
3 3aKOHBI COXpPaHEHHUS B MEXaHUKE 6 httos://m.edsoo.ru/7fA1bF72
Utoro no pa3aeny 18
Pa3znen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMO/JUHAMUKA
31 OCHOBBI MONEKYJISIPHO-KUHETHUECKOU 9 1 Bbubnunorexa [LJOK
' TEOpUH https://m.edsoo.ru/7f41bf72
Bu6nuoreka IJOK
32 OCHOBEI TepMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BELIECTBA. 5 Bubmuorexa LJOK
' Da30BbIE TIEPEX OB https://m.eds00.ru/7f41bf72
Wroro no pazneny 24

Paznen 4

. QJEKTPOANHAMUKA



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

Bbubnuoreka [JOK

41 MICKTPOCTATHI 10 https://m.eds00.ru/7f41bf72
4.2 ITocTostHHBIN 3nekTpruyeckuii Tok. Toku B 12 Bubmmorexa LJOK
' pasIMYHBIX Cpefax https://m.eds00.ru/7f41bf72
Wroro no pazneny 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KIIACC

Kouun4yecTBo 4acoB DJ1eKTPOHHBbIE
HanMeHoBaHuUe pa3aesioB U TeM (uudposbie)
Ne n/mm Konrtpoabnbie | IlpakTtudeckue
nporpaMmbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DJEKTPOIMHAMUKA
11 MarnuTHOe 1one. JJ1eKTPOMarHuTHas 11 1 3 bubmuoreka [JOK
' MHIYKIHS https://m.edso0.ru/7f41c97¢
Wroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
91 MexaHUYeCKHE B dJICKTPOMarHUTHEIE 9 1 bubmmorexa HOK
' KoneGaHus https://m.edsoo.ru/7f41c97¢c
99 MexaHn4YecKHe U IeKTPOMarHuTHbIC 5 1 Bubmmorexa LJOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka IJOK
2. 1
3 Onritia 0 3 https://m.edsoo.ru/7f41c97¢c
HWroro no pazneny 24

Pasgen 3. OCHOBBI CIIEHIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CITEITHATEHON TEOPUH 4 1 bubmnoreka [IOK
' OTHOCUTENBHOCTHU https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®DU3UKA
. bubnuoreka [JOK
4.1
DIICMEHTEI KBAHTOBOH ONTHKNH 6 https://m.edsoo.ru/7f41¢c97c
bu6mmoreka [JOK
4.2 4
Crpoetine atoma https://m.edsoo.ru/7f41c97c
4.3 ATomHOE SO 5 bubmoreka [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/7f41c97c

https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Pazgen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKN

51 DNeMeHTHI aCTPOHOMUH M aCTPOPUNKH 7 E;Ig:jlpllr:f:;si)gr(;ﬁﬂlwk
Wroro mo pazneny 7
Pa3nen 6. ObOBIIAIOIIEE IIOBTOPEHUE

6.1 O06o0maroIee NOBTOPEHUE 4 f::g?;&?:;igﬁgfﬂcg?c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




ITOYPOYHOE INIJIAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB JJ1eKTPOHHBbIE
Ne undpoBbie JdonoanurenbHas
Tema ypoka KonTtpoabubie | IlpakTHueckne
n/n Bcero o0pa3zoBaTesibHbIE uHdopmanus
padoTsI padoThI
pecypcsl

1 ®u3uka — Hayka o npupone. Hayuneie 1 bubmmorexa LJOK
METO/bI [IO3HAHUS OKPYIKAIOIIEr0 MUPa https://m.edsoo.ru/ff0c32e2
Pons 1 MecTo pusuku B popMupoBaHUH

2 COBPEMEHHON HayYHON KapTUHBI MUpPA, B 1 bubmorera [JOK

p . yi P Vp ’ https://m.edsoo.ru/ff0c33e6
MIPaKTHYECKOU eI TeIHbHOCTH JIFOJIEH
MexaHn4ecKoe IBIKEHHE.

3 OTHOCUTEIBLHOCTh MEXaHUYCCKOTO 1 bu6mmoreka [JOK
nBrokeHus. [lepemernienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
yCKOpEHUe

4 PaBHOMEpHOE MPSMOTMHEWHOE ABUKCHHE 1 bubmmorexa LIOK

P P A https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEeHHOE TTPSIMOTUHEHHOE

5 Bkenne JI/pabora "H3ydenne 1 1 brbmmorexa LIOK
A P e " https://m.edsoo.ru/ff0c372e
PaBHOYCKOPEHHOT' O ABUKCHHUS

6 CBobOopaHOe majieHne. Y CKOpeHHE 1 bubmuoreka [JOK
CBOOOZHOrO MaJeHUs https://m.edsoo.ru/ff0c39cc
Kpusonuneitnoe nuxenue. J[BrxeHue

7 MaTepUaTbHON TOYKH MO OKPYKHOCTH 1 1 brbmmorexa LIOK

P Py https://m.edsoo.ru/ff0c3ada
KontponbsHas pabora -20 MuH
[Ipunuun otHocuTensHOCTH ["anunes.
8 WHepnmanbHbIe CHCTEMBI OTCUETA 1 bubmorexa HOK
p . ) https://m.edsoo.ru/ff0c3be8
[TepBriit 3akon HeroTona
9 Macca tena. Cuna. [Tpuaiun 1 Bbubmmorexa LJOK

cynepno3uuuu cui. Bropoii 3akoH

https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

HeroToHa 11t MaTepuaibHOM TOUKU

10 Tpetuit 3axod HeroToHa a4 bubmmorexa [JOK
MAaTEPUANIBHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BCeMHUpHOro Tarorenus. Cuia bubmuoreka [JOK
TspKecTH. [lepBast KocMHUY€ECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bub6mmoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tema httos://m.edsoo.ru/ff0c3e18
Cuuna tpenus. Koagunment tpenus.
Cuna compoTHUBIIEHUS TIPH IBUKSHUH
13 TeJa B )KMJIKOCTU Win rase JI/pabora bubmorexa [JOK
Y https://m.edsoo.ru/ff0c3f76
3aBUCHMOCTH CHIIBI TPEHHS OT CHIIBI
nasieHus"
[ToctynatensHoe U BpaliaTenbHOe
14 IBIDKEHUE aOCONMIOTHO TBEPAOTO Tea. bubmmorexa HOK
MowmenT cuibl. [lnevo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUs TBEPAOIO Tena
NMnynsc MaTepuanbHONM TOUKH, CUCTEMBI
15 MaTepUalbHBIX TOYEK. VIMITyJIbC CHIIBL. bubmmorexa LJOK
3aKOH COXpaHEHUs UMITyJIbCa. https://m.edsoo.ru/ff0c43d6
PeaxTuBHOE NBH)KEHUE
Pa6oTa u momHOCTH cuitbl. Kunernaeckas
16 SHEprus MaTepruaIbHON TOUKH. Teopema bubmmorexa LIOK
" https://m.edsoo.ru/ff0c4502
00 U3MEHEHNN KUHETUYECKOW SHEPrHH
ITorenumnanwvHas sueprus. [lorennuanpsaas
17 SHEPrust yupyro e opMUPOBAHHON bubmmorexa HJOK
npyxuHsbl. [loTeHnmanbHas 3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3H MMOBEPXHOCTH 3eMITH
[lorentmanapHbIE U HETIOTEHIINAIbHBIC
18 cuiibl. CBsI3b pabOThI HENOTEHIIUAIBHBIX Bubmmorexa LJOK

CHJI C U3BMEHEHHUEM MEXaHUYECKOH
SHEPrUU CUCTEMBI T€. 3aKOH COXpaHEHUs

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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MEXaHHYECKON SHEprun

19

JlaGopaTopHas padora «VccinenoBanne
CBSI3U Pa0OOTHI CUJIBI C U3MCHEHUEM
MEXaHUYECKON SHEPruu Teja Ha MpuMepe
pacTsbKeHUS Pe3UHOBOTO KTYTay

20

KonTtponrsaas pabora mo teme
«Kunematuka. Jlnnamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKEY

bubaunoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHHS MOJIEKYIISIPHO-
KUHETHYECKOM Teopuu. bpoyHoBcKkoe
nerkenue. Jnddy3us

Bbu6nuoreka IJOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep IBUKEHHUS U B3aUMOJICUCTBUA
yacTUI] BelecTBa. Moaenu cTpoeHus
ra3oB, JKUJKOCTEN U TBEPABIX TEIN

23

Macca monekyin. KonuuecTBo BelecTsa.
IToctosinnas ABoraapo

24

TennoBoe paBHOBecue. TeMrneparypa u e€
n3mepenue. [lkana temneparyp Llenscus

25

Wneanpueiii raz B MKT. OcHoBHOE
ypaBHeHuEe MKT

Bbu6nuoreka IJOK
https://m.edsoo.ru/ffOc4fde

26

AOcCONIOTHAs TeMIiepaTypa Kak Mepa
CcpeHel KMHETHYECKON dHEPTUHU
JBIDKCHUS MOJIEKYJ. Y paBHEHHE
MenneneeBa-Knaneiipona

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlaabToHa. ['a30BbIC 3aKOHBI

28

JlabopaTopHas padota «McciaenoBanue
3aBUCHMOCTH MEKY MapaMeTpamMu
COCTOSIHUSI Pa3peIKEHHOr0 Tazar

29

W3onporiecchl B HiealbHOM Ta3e U UX
rpadudeckoe pencTaBieHNe
KonTtponbsnas pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

30

Buyrpennsis sneprusi. Buasl sHepruu

31 Buner teruonepenaun bubmiorexa LOK
https://m.edsoo.ru/ff0c5¢c36
Y nenpHas TEUIOEMKOCTD BEIIeCTBA.
32 KonudaecTBo TemioTsl npu bubmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Teruronepenaye. AanadaTHBINA poIecce
33 [TepBrIii 3aK0H TEPMOTUHAMHUKHN U €TI0 bubmmorexa HOK
IIPUMEHEHUE K U30IIPOoLEcCaM https://m.edsoo.ru/ff0c5efc
34 HeoOpatuMocTh mporieccoB B IpUpoe. bubmmorexa LJOK
Bropoii 3aKk0H TEpMOAMHAMUKHA https://m.edsoo.ru/ff0c6230
35 [punnun gevicreus u KII1/ remmosoit bubnuoreka [JOK
MaIIHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJT
37 JKonoruyeckue mpoodIeMsl
TETUIOOHEPTeTHKHI
38 O6o06maromiit ypok «MoJeKymspHast bubmmoreka [IOK
¢uznka. OCHOBBI TEPMOANHAMHKI https://m.edsoo.ru/ff0c6938
KonrponbsHas pabora mo teme
39 <<MonpeKynstH§;1 ¢u3nka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJNHAMUKI
40 [TapooOpa3oBaHue M KOHICHCAITH. bubmmorexa [JOK
Hcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAST 1 OTHOCHUTEILHAS bu6mmoreka IJOK
BJI&YKHOCTb BO311yxa. HachleHHsIi nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucraninyeckue u
42 amopdHbIe TeTa. AHU30TPOIHS CBOHCTB Bubmmorexa LJOK
KpUCTAILIOB. JKHK1e KPpUCTAIIIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHBIE MaTEepPHAITBI
43 IlnaBneHue u KpuctayIu3amus. Y aenbHas bubmmorexa HJOK

TCILJIOTA ITJIABJICHU . Cy6J'H/IMaIII/I$[

https://m.edsoo.ru/ff0c6708
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Bu6nuoreka [JOK

44 YpaBHeHHE TEIIOBOro OaaHca
P https://m.edsoo.ru/ff0c6820
45 OnekTpu3anus Ten. DICKTPUIECKUN bubmuoreka [JOK
3apsii. JBa Bula 3J€KTPUYECKUX 3apsiioB https://m.edsoo.ru/ffOc6bcc
IIpoBOIHUKH, TUDTICKTPUKH U
46 nfn OBOJHUKHU 3aK§H COXpaHEHUS bubmmorexa [JOK
yrp ' P https://m.edsoo.ru/ffOc6bcc
3NIEKTPUYECKOrO 3apsijia
47 B3aumoneiictBue 3apsinoB. 3akon Kymnona. bubmuoreka [JOK
ToueuHbli 3JIEKTPUUECKUH 3apsia https://m.edsoo.ru/ff0c6ces
HanpsE€HHOCTB 2IEKTPUYECKOTO MOJI.
48 [TpuHIA CynIepIO3UIIAN YNEKTPUIECCKUX bubmrorexa IIOK
P N yrep . p https://m.edsoo.ru/ffOc6df2
niosieit. JInHUYM HanpsHKEHHOCTH
Pabora cuit 35eKTpoCcTaTHYeCcKOoro mossl. bubmuoreka [JOK
49
ITorennuan. Paznocts noreHnuanon https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKH U AUITICKTPUKH B
50 3npeKT OCTaTHYECKOM HOIJ)IG bubmorexa HOK
P ' https://m.edsoo.ru/ff0c7018
JuanexTprudeckas MPOHUIIAEMOCTb
bubaunoreka [IOK
51 Onexrpoémrocth. Konmencaro
p A P https://m.edsoo.ru/ff0c7126
ONeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCaTOpa. DHEPTusl 3apsKeHHOT0 brbmmorexa LIOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGoparopnas pabota "M3mepenne
AIEKTPOEMKOCTH KOHIeHcaTopa"
ITpuHuun necTBUs U NPUMEHEHUE
KOHJICHCATOPOB, KOTHPOBAIEHOTO
54 amnmnapara, CTpyHHOro IpuHTepa.
DJeKTpocTaTHUeCKas 3alInuTa.
3a3eMyIeHHE IEKTPOIPUOOPOB
55 DNEKTPUYECKHIA TOK, YCIOBUS €T0

cymectBoBanus. [locTossHubIH TOK. Cruta



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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toka. Hanpsokenue. ConpoTuBieHue.
3akon OMa 17151 ydyacTka Lenu

56

[ocnenoBaTenpHOE, HapaeIbHOE,
CMEIIaHHOE COCANHEHNE TPOBOTHUKOB.
JlaGoparopnast pabota «3yueHue
CMEIIaHHOTO COCJIMHEHHUS PE3UCTOPOBY

Bbu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa ¥ MOIIIHOCTh 3JIEKTPHUECKOTO
Toka. 3akoH [[xoynsa-Jlenua

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axod Oma Iy1s TTOJTHOM (3aMKHYTOH )
anekTpudeckoit nenu. Koporkoe
3aMbIKaHue. JJabopaTopHas pabota
«U3mepenne D/]C ucToyHmka ToKa u €ro
BHYTPEHHETO COMPOTUBIICHHS

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

59

DNEeKTPOHHAS MPOBOIUMOCTE TBEPIBIX
METAaJIOB. 3aBUCHMOCTh COMPOTUBIICHUS
METAJIJIOB OT TEMIIEPaTyPhI.
CBepx1IpoBOAUMOCTh

60

DNeKTpUIEeCKit TOK B Bakyyme. CBOMCTBa
ANIEKTPOHHBIX TyYKOB

61

[HonynpoBoaHUKH, UX COOCTBEHHAS U
MIpUMecHasi MpoBoauMOcTh. CBOWCTBA P—
n-nepexona. IlonynpoBoaHUKOBEIE
pUOOpHI

bub6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae

62

DneKkTpuiYecKuil TOK B pacTBOpax U
pacriaBax JIEKTPOIUTOB.
DneKTponuTHYeCKast AUCCOLUHUAIINS.
OnexTponu3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUIECKHil TOK B rasax.
CaMOCTOSTEIILHBIA 1 HECAMOCTOSITENbHBII
pa3psa. Monunus. [lnazma

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

Onekrpuyeckue npuOOpsl U yCTPOICTBA U

Bbu6nuoreka IJOK
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UX MPaKTUYECKOe MpruMeHeHue. [IpaBua
TEXHUKHU O€30I1aCHOCTHU

https://m.edsoo.ru/ffOc86fc

65 O6o0maronumii ypok 1 bubmuoreka [JOK
«INEKTPOTTHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponsHas padboTa mo Teme

66 «QnekrpocraTka. [locTosSHHBIN 1 Bbubmmorexa LJOK
3JIEKTPUUYECKUH TOK. TOKM B pa3IMUHbIX https://m.edsoo.ru/ffOc8a8a
cpenax»

67 PesepBuBIii ypok. KonTponbsHas pabora 1 bubmmorexa HJOK
o TeMe "DaeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PeszepBubrii ypok. O600maromuii ypok mo 1 Bbubmmorexa LJOK
temam 10 kacca https://m.edsoo.ru/ffoc8f6c

OBUIEE KOJIMYECTBO YACOB 10 68

[TPOTPAMME
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11 KIIACC

KoJsmmuecTBo yacos JJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kourpoabubie | Ilpakrudeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJbHbIE
padoThl padoThI
pecypcsl
ITocTossHHBIC MAaTHUTBI U UX
1 B3auMoJIeiicTBHE. MarHuTHOE 1moje. Bekrop 1 bubmmorexa LJOK
MAarHuTHOM MHAYKUWH. JINHUKM MarHUTHOU https://m.edsoo0.ru/ff0c9778
UHIYKIUH
MarsuTHOE 110JIe TPOBOJHUKA C TOKOM.
2 OmnsiT Opcrena. Bzanmopeiictue 1 brbmorexa [JOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaGoparopnast pabota «3ydeHue 1 1 Bubmuorexa LJOK
MAarHUTHOTO MOJISl KATYIIKU C TOKOM» https://m.edsoo.ru/ffOc98fe
JlelicTBME MarHUTHOIO OJISl HAa MPOBOAHUK C
4 tokoM. Crma Ammiepa. JlaboparopHas pabora 1 1 Bubnuorexa LJOK
«HccnenoBanune AeHCTBUS MOCTOSSHHOTO https://m.edsoo.ru/ff0c9acO
MarfnTa Ha PaMKy C TOKOM
JleficTBHE MarHUTHOT'O TIOJIS Ha
5 JIBHXK Tocs 3apsDKEeHHYIo yactuny. Cuna 1 bubmorexa LHOK
Yy P o Y https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabota cunel Jloperma
DnekTpoMarHuTHast HHIyKIus. [loTok
6 BEKTOpa MarHUTHON uHAyKUuu. JJC 1
WHIYKIIMU. 3aKOH 3JIEKTPOMArHUTHON
unaykuuu Oapanest
7 JlabGopaTopnas pabora «MccnenoBanue 1 1 bubmorexa [JOK
SBJICHUS 3JIEKTPOMATrHUTHON MHTyKIIMH» https://m.edsoo.ru/ff0cal50
WHIyKTUBHOCTE. SIBIEHIE CAMOWHIYKIINY.
Bbubauoreka [IOK
8 O/1C camonHAYKIIMU. DHEPrusd MarHUTHOTO 1

I1OJIg KaTylIKH1 € TOKOM. 3J'IeKTp0MaFHPITHO€

https://m.edsoo.ru/ff0ca600
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IIOJIC

TexHuyeckne ycTpoiicTBa U UX MPUMEHEHUE:
MTOCTOSIHHBIE MAarHUTEHI, JIEKTPOMArHUTHI,

o 3JIEKTPOBUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHI], MHIYKIIMOHHAS TIeYb

10 O6o0maronmii ypok «MarHutHoe mode. Bubnuorexa LJOK
DNIeKTPOMAarHUTHASI MHTYKITHSD) https://m.edsoo.ru/ffOcab82

11 KonTponbsHas padora o TeMe «MarHuTHoe bubnuoreka [JOK
moJre. DIEKTPOMarHUTHAS WHIYKITHS https://m.edsoo.ru/ff0cad58
CBo0OoaHbBIE MEXaHIMYECKHE KOMeOaHNsI.

12 l'apmoHnueckue konebanus. Y paBHEHUE bubmuorexa IJOK
rapMoHHYecKux Konebanuil. [IpeBpanienne https://m.edsoo.ru/ff0caf06
SHEpPruu
JlabopaTtopHas pabota «MccnemoBanue

13 3aBUCHMOCTH NIEPUOJIa MAJTBIX KOJIeOaHU!
rpy3a Ha HATH OT JUTHHBI HUTH U MaCCHI
rpy3a»

KonebatensHbiit KoHTYp. CBOOOIHBIE
3JICKTPOMAarHUTHbBIC KOJIeOaHUs B UICaTbHOM

14 Kolle0aTeTbHOM KOHTYpe. AHAIIOTUS MEXITY brbmorexa [JOK

https://m.edsoo.ru/ff0ch820
MEXaHUYECKHUMH U DJICKTPOMArHUTHBIMU
KOJICOaHMSIMH
®dopmyma TomcoHa. 3aK0H COXpaHEHUS
15 SHEPTHH B UJICATTLHOM KOJIeOaTeIbHOM bubmorexa [JOK
https://m.edsoo.ru/ff0ch9c4
KOHTYpE
[IpencrapiieHue 0 3aTyXarOIIUX KOJIeOAHUAK.

16 Brinyk1eHHbIE MEXaHHUYECKHE KOeOaHusl. bubmuoreka [IOK
Pe3onanc. Brinyxk/1eHHbIE https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHEIE KOJIEeOaHUs

17 IlepemennsIif Tok. CHHYCOMAATBEHBIN Bbubnuorexa LJOK

HCpeMeHHLIﬁ TOK. MO]J_[HOCTB MEPEMCHHOI'O

https://m.edsoo.ru/ffOcbd34
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TOKa. AMIUIUTYAHOE U ACUCTBYIOIIEE
3HAQYCHHE CUJIBI TOKA M HAIIPSKEHUS

Tpauchopmatop. [IpoussoacTso, nepenava u

18 .
noTpeOiIeHne eKTPHIECKON SHEPTHH
Y CTpoiicTBO U MTPaKTUUECKOE TPUMEHEHUE
19 ANIEKTPHYECKOTO 3BOHKA, TEHEpaTopa bubmmorexa LIOK
p - patop https://m.edsoo.ru/ff0cc324
MepeMEeHHOr0 TOKa, IMHUHN 3JIeKTporepeaay
OKOJIOrHyeckue pucku Mpu MpoU3BOJICTBE
20 aekTposHepruu. KynbTypa ucrnonb3oBaHus
3JIEKTPOIHEPIUH B MOBCETHEBHON KU3HU
MexaHUYeCKHE BOJIHBI, YCIOBHS
21 pacupoctpanenus. Ilepuon. Cxkopocts bubmmorexa LIOK
pacpoCTPaHEHUs U JUIMHA BOIHBIL. https://m.edsoo.ru/ff0ccab4
ITonepednbie 1 MPOAOIBHBIE BOIHBI
29 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubmuoreka IJOK
BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DIIeKTPOMAaTHUTHBIE BOJTHEI, X CBOMCTBA U bubmmorexa LIOK
ckopocTs. [1kana 3IeKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe
24 [IpuHIHTIBI paNOCBSI3U U TEIEBUICHHSL.
PazButue cpencts cBa3u. Paguonokanus
Bbubmuoreka [IOK
25 Kontponbshas padora «KonebaHus 1 BOIHBD
P p https://m.edsoo.ru/ffOcc6f8
IIpsimonuHENHHOE pacIpOCTPaHEHHUE CBETA B
26 OTHOPOIHOM cpefe. TodedHbIit HCTOUHUK bubmmorexa LIOK
P pede. https://m.edsoo.ru/ffocd350
ceera. Jlyd cBera
OtpaxeHre cBeTa. 3aKOHbI OTPaXKEHUS CBETA.
27 ITocTpoenne n300pakeHHH B IITIOCKOM bubmorexa LIOK
https://m.edsoo.ru/ff0cd4e0
3epKae
IIpenomnenue ceera. [lonHoe BHyTpeHHEE
. Bubmuoreka I[JOK
28 orpaxeHue. [IpeaenbHbINA Yo MOIHOTO

BHYTPEHHETO OTPaKEHUS

https://m.edsoo.ru/ffOcd7{6



https://m.edsoo.ru/ff0cc324
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https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

29 JlaGopartopnast pabota «/3mepenne Bubnunorexa LJOK
IIOKa3aTeNs IIPEIIOMIICHUS CTEKIIAa) https://m.edsoo.ru/ffOcd67a
30 Jlunzer. [Moctpoenue n3o0pakeHUH B JINH3E. Bubmuoreka I[JOK
®opmysia TOHKON JIMH3bI. Y BEJIMYCHUE JIMH3bI https://m.edsoo.ru/ffOcddle
31 Jlabopatopnas padora «VccnenoBanue
CBOWCTB M300pakEHUH B IMH3AX)
Hucnepcust cBera. CII0KHBIH cocTaB Oemoro
32 ceerta. L{Bet. JlabopaTopHas pabora
«HaGmroienne quciepcu CBeTa
33 Wurtepdepenmus crera. Jndpakmms cpera. bubmorexa LIOK
Jdudpaxknuonnas pemerka https://m.edsoo.ru/ff0ced22
34 IlonepedHOCTH CBETOBBIX BOJIH. Bubmuorexa LJOK
[Tonsipuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue mpuOOPHI U YCTPOKUCTBA U
ycIoBHsI UX 0€30MacHOTO MPUMEHEHUS
['paHUIBI MPUMEHUMOCTH KIaCCHUECKON
36 MexaHukd. [locTynatel crienuanbHO# Teopun bubmmorexa LIOK
' 4 t P https://m.edsoo.ru/ff0cf862
OTHOCHTEIBHOCTH
37 OTHOCUTETBFHOCTH OJJHOBPEMEHHOCTH. Bbubmuoreka IJOK
3amemieHue BPEMEHH M COKPAITICHUE ITHHBI https://m.edsoo.ru/ffOcfa42
DHeprus v UMITYJIbC PEISITHBUCTCKON
38 yacTuilbl. CBSI3b MacChl C SHEPrue u bubmmorexa LIOK
Hbl- p https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPTHsl MOKOs
39 Kontponehas padora «Ontuka. OCHOBBI Bubmoreka [JOK
CIleMaIbHON TEOPUH OTHOCUTEIBLHOCTH https://m.edsoo.ru/ffOcf6f0
®oronbl. Popmyna [Inanka. DHeprus u bubmuoreka [IOK
40
UMIyIbC poToHa https://m.edsoo.ru/ffOcfel6
41 OTkpeITHE U UccnenoBanue Gorodddekra. bubmuorexa IJOK
Omnsitet A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl poroddderra. YpaBHeHHE Bubmuoreka LJOK
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OviHmTelHa 118 porodd derra. «KpacHas
rpanuna» Gorodddexra

https://m.edsoo.ru/ff0d015e

Jasnenue ceeta. OneiTel [1. H. JIebenena.

bubmuoreka [IOK

43 N
XHUMHYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUUYeCKHe yCTPOMCTBA U IIPAKTHYECKOE
44 npuMeHeHue: GoToreMeHT, GOToaaTINK,
COJTHEUHast 0atapesi, CBETOIHO]
45 Pemenue 3amau mo Teme «3JeMEHTBI bubauoreka [IOK
KBaHTOBOM OITHKU https://m.edsoo.ru/ff0d0302
Mopens atroma Tomcona. OTBITEI
46 Pesepdopraa o paccesHuio a-yactu buomiorexa LIOK
PROPA P t https://m.edsoo.ru/ff0d091a
IImanerapHas Mozens aToma
bubmuoreka [IOK
47 IToctynater bopa
Y P https://m.edsoo.ru/ff0d0afa
HN3nyyenue u noronienue GoTroHOB IpU
48 ne eysoz[e aToMma C OJIHOTO q)OBHSI 3Heprpm brbmorexa [JOK
P . yp P https://m.edsoo.ru/ff0dOafa
Ha Jpyroi. Buael criekTpos
Bonnosrle cBoiicTBa yacTuil. BoiaHs! e
49 Bpoiinsa. KopnyckymasipHO-BOJIHOBOH bubmorexa IJOK
nTyanu3M. CIIOHTaHHOE U BBIHYX/IEHHOE https://m.edsoo.ru/ff0d0ca8
W3ITy9YeHHE
OTKpBITHE PaAOAKTUBHOCTH. OTIBITHI
50 Pesepdopma mo onpezaeneHnio coctasa bubmmorexa LIOK
PROPA ped https://m.edsoo.ru/ff0d0fd2
PaaAroaKTUBHOI'O U3TYUYEHHUS
CaoiicTBa anbda-, 6eTa-, raMmma-u3IydeHusl.
51 Bimsiare paanoakTHBHOCTH Ha KUBBIS
OpraHu3Mbl
OTKpbITHE TPOTOHA U HENTpOHA. M30TOMNEI.
59 Anbda-pacnan. DIeKTPOHHBINH U Bubmuoreka IJOK

MO3UTPOHHEIN OeTa-pacmas. ['amma-
U3JIy4eHHe

https://m.edsoo.ru/ff0d1162
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53

OHeprus cBsI3U HYKJIIOHOB B siipe. SlnepHbie
peaxuuu. SAnepHsiii peaktop. [Ipobiemsl,
MEPCIEKTUBEI, IKOJTOTMYECKHE aCIIEKThI
SIEPHON YHEPreTUKU

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

54

OneMeHTapHbIe YacTULlbl. OTKPBITHE
MO3UTPOHA. METO Bl HAOIOACHHUS 1
pEerucTpanuu NEMEHTapHBIX YACTHUII.
Kpyraelii cron «@yH1aMeHTaIbHbIE
B3anMoeicTBus. EquHCTBO rsnveckoit
KapTUHBI MUPaY

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

55

Bun 38é3nH0r0 HeOa. Co3Be3nus, sipKue
3BE3/1BI, IIJIAHETHI, UX BUANMOE JBIKEHHE.
ConneuHas cucreMa

56

Comuue. ConHeuHast akTUBHOCTE. McTouHnK
suepruu ConHIla U 3BE3]1

57

3BE3IBI, IX OCHOBHBIE XapaKTEPHCTHKH.
3BE3/1BI TTIABHOM 110CIIE10BATEIBHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMeHHbIE
IPEACTAaBICHUSI O IPOUCXOXKICHUN U
spomroru ConHIa U 3BE31

58

Mneunsiit [lyte — Hama ["anaktuka.
[Honoxenune u nemxenne CoiHIa B
Tanaxtuke. I'anaktuku. YEpHbie ObIPHI B
AJIpax rajJakTUK

59

Bcenennas. Pazberanue ranaktuk. Teopust
Bossioro B3pbiBa. PenukToBOE U31yUEHHUE.
Meraranaktuka

60

Heperennslie mpobieMbl acTpOHOMUHU

61

KonTtponrsHas padota «IeMeHThI
ACTPOHOMUH U aCTPOPHUIUKI

62

O6o0maroumii ypok. Ponb ¢puzuku u



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

aCTPOHOMHH B IKOHOMUYECKOM,
TEXHOJIOTUYECKOM, COIMATBLHON U ITUUECKOMN
chepax IesTETBPHOCTH YeIIOBEKa

63

O6o0maromuii ypok. Pois u mecto dhu3uku u
ACTPOHOMHH B COBPEMEHHON Hay4HOMH
KapTHHE MHUpa

64

Oo6o6matomuii ypok. Ponb pusudeckoit
TEOpUU B POPMHUPOBAHHH MPEICTABICHUHN O
(uznveckol KapTHHE MHpa

65

O6o0maromumii ypok. Mecto pusnueckoit
KapTUHBI MHUpPA B OOIIEM Psily COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEACTABICHUH O
npupoze

66

PesepBHbli ypok. MarauTtHoe nosie.
ONEeKTpOMarHuTHas: HHIYKIHS

67

PeszeppHbIif ypok. Ontrka. OCHOBBI
CHEIHMAILHONW TEOPUU OTHOCHTEIBHOCTH

68

Pesepusrii ypok. KsanroBas ¢puzuka.
3JIeMeHThI aCTPOHOMHUH 1 aCTPODUZUKH

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

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA

» ®usuka, 10 xkmace/ Msxummes I.4., Byxosues b.b., Corckuit H.H. mox penakmueit
[MapdenTreBoit H.A., Akunonepaoe obmecto «M3natensctBo «IIpocBenienuer»

» dusuka, 10 xrace/ Makumes I'.4., [letpoBa M.A., CtenanoB C.B. u npyrue, O01miecTBo ¢
OTrpaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obmiectBo «M31aTenbcTBO
«IIpocsemienue»

CoopHuuk 3anad mo ¢pusuke. Aptop A.Il. PeimMkeBud
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Vuebnuk Ousuka 10, aBT.Maxuiies
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