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IHHOACHUTEJIBHAS 3AIIMCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeacraBieHHbix B OI'OC
COO, a Ttakxke c yuérom (enepasibHON pabodeil mporpaMMbl BOCHUTAHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro npenmera «®dusumka» B 00pa3oBaTeNbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBbIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatonuxcs 10—11 kmaccoB npu o0ydueHun
uX (Qu3rke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/a.
[Tporpamma no ¢usuke coorBercTBYeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METAIIPEIMETHBIM pe3yJibTaTaM OOYyYEHHs], a TaKKe
YYUTBHIBAET HEOOXOAMMOCTb peaju3allid MEXKIPEAMETHBIX CBs3ed (QU3MKH C
€CTECTBEHHO-HAYUYHBIMU y4EOHBIMU MIpeIMeTaMu. B Hell onpenensioTcss OCHOBHBIE
LeJIM U3y4eHUsI GU3UKHU Ha YPOBHE CpeIHEro o0uiero oopa3oBaHus, IIIaHUPYEMbIE
pe3yiapTaTbl OCBOEHUS Kypca  (U3UMKMU: JIMYHOCTHBIE, METAlpPEeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3yJbTaThl OCBOECHHUS Kypca (hU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cojaepxkaHue yueOHoro npeamera «dusmkay 1no rogam 00ydeHus.

du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NPUPOAbI, BhICTYyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LLkonbHBIN Kype GU3UKK — CHCTEMOOOPa3yIOITU
JUI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBICHUM, HM3ydyaeMbIX XHUMHUEH, OHOIOruei,
dbuzmdeckor reorpadueit UM actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHHe (U3MUeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pazHo00pa3HbIX TEXHOJOTUH B chepe IHEPTEeTUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHHSI HOBBIX MAaTEpHAJIOB C 33JaHHBIMHU CBOWMCTBaMU U Apyrux. M3ydenwue
(pM3MK1 BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHNUE €CTECTBEHHO-HAYYHOW KapTUHbI
Mupa oOydaromuxcsi, B (OPMUPOBAHHE YMEHHI NPUMEHATh HAYYHBIM METOA
MO3HAHUS NP BBINIOJHEHUU UMY Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBY Kypca pusuku 111 ypOBHS CpeaHEro o01ero 0opa3oBaHus MOJ0KECH
psa e, KOTOpbIE MOKHO pacCMaTpUBATh KaK MPUHIMUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTepuaj U3 BCEeX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KIIACCUUECKOW, TaK U COBPEMEHHOU (PU3UKH.



Hoes eenepanuzayuu. B CcOOTBETCTBHMM ¢ HEW MaTepuall Kypca (GU3UKH
00BbeIMHEH BOKpPYr (Qu3Myeckux Teopuil. Beaymum B Kypce sBisercs
(opMUpOBaHUE MPENCTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpUHU, BEIIECTBE W
noJe.

Hoes eymanumapuzayuu. EE peanuszanusi mpenanonaraeT HUCIOJIb30BaHUE
TYMaHUTApHOrO MOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(¢u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U HKOJIOTHYECKUMU MTpoOIeMamu.

Hoes npuxnaonoii nanpasenennocmu. Kypc pusuku rnpenamnonaraet 3HakOMCTBO
C LIMPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTMYECKHX MPUIJIOKEHUN N3y4EHHBIX
TEOPHUU U 3aKOHOB.

Hoes oxonoeuzayuu peanusyeTrcss MOCPEIACTBOM BBEIAEHUS DJIEMEHTOB
COJICP)KAaHMSI, TIOCBAIIEHHBIX OSKOJOTMYECKMM  IpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHUEM TEXHHKU U TEXHOJIOTHH, a TaKXKe OOCYKICHHS
po0JIeM pariOHAIBHOTO MIPUPOIONIOIB30BAHUS M KOJIOTUYECKON 6€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCA (u3HuecKue Teopuu ((popMuUpoOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOEHUSI PUZNYECKONW TEOPUH, POJIU (PyHIAMEHTAIBHBIX 3aKOHOB U
MPUHIMIIOB B COBPEMEHHBIX IPEJICTABIEHUSAX O IPUPOAE, TPAHULIAX TPUMEHUMOCTH
TEOPH, ISl ONUCAHMSI €CTECTBEHHO-HAYYHBIX SIBJICHUH U MTPOLIECCOB).

CHCTEMHO-IEATEeIbHOCTHBIN MOAX0 B Kypce (PU3MKH peau3yercsl Mpex]ie
BCEro 3a CU€T OpraHu3allii SKCIEPUMEHTAILHOM AESITENTbHOCTH O0Y4aroIIUXCsl.
Jl11s 6a30BOT0O YpOBHA Kypca (PM3HKH — 3TO UCIOIb30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JaOOPATOPHBIX PabOT, KOTOPBIE B IPOrpaMMe
no ¢u3uKe O0BEAUHEHBI B OONIUN CIHCOK YYCHHYECKUX MPAKTHUECKUX PadoT.
Boinenenne B yka3aHHOM MepeyHE JIabOpaTOpHBIX padoT, MPOBOAUMBIX IS
KOHTPOJISL M OLIEHKH, OCYIIECTBIISIETCS YIaCTHUKAMU 00pa30BaTEIbHOIO Mpolecca
UCXO/sl U3 OCOOCHHOCTEH IMIAaHUPOBAHHUS M OCHAIIeHHUs kKaOuHera ¢usuku. [Ipu
ATOM oOOecreunuBaeTcs OBJIaJICHHE OOYYarOUIMMHUCA YMEHHUSIMU IPOBOAMTH
KOCBCHHBIC W3MEpPEHUs, HCCIENOBaHHUS 3aBHUCHUMOCTEH (DU3MUECKUX BEIUYUH H
MIOCTAaHOBKY ONBITOB 10 TPOBEPKE MPEIAI0KEHHBIX THUIIOTE3.

Bonbiioe BHUMaHKE yAeSIeTCsl peHIEHUI0 PACUETHBIX U KAYECTBEHHBIX 33]1a4.
[Ipu 3TOM AJIs1 pacUETHBIX 3a]]a4 TPUOPUTETOM SIBIISIFOTCS 3a/1a4U C SIBHO 33JIaHHOMN
(¢u3nyeckol MOJAENbIO, TO3BOJSIOUIME TPUMEHATh HM3YyYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszjiesia Kypca, TaKk M HUHTETpUpYyd 3HAHUS U3
pasHbIX pa3fenoB. /[ Ka4yecTBEHHBIX 3a]1a4 IMPUOPUTETOM SIBJIAIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PUIMUECKUX SBJICHUM M MPOIECCOB B OKpYKaloleH
KW3HU, Tpelyronue BbIOOpa (U3WUECKOM MOJEIM MJIi CUTYallud MPaKTHUKO-
OpPUEHTUPOBAHHOI'O XapaKTepa.



B cootBercTBuu ¢ TpedboBanusmu @I'OC COO k maTepraibHO-TEXHUYECKOMY
oOecrieyeHuIo0 yueOHOro mporecca 0a30BbIil ypOBEHb Kypca (PU3MKU Ha YpOBHE
cpenHero oOmero oOpa3oBaHUs JODKEH M3y4aThCsl B YCJIOBUSIX IPEAMETHOTO
KaOuMHeTa (PU3UKU WM B YCIOBUSX HHTETPUPOBAHHOIO KaOMHETa IPEIMETOB
€CTECTBEHHO-HAYYHOr0 IuKJa. B kabuHeTe (hU3MKU JOKHO OBITH HEOOXOAMMOE
nabopaTopHOEe OOOPYJOBaHME [JIsl BBIMOJHEHUS YKa3aHHBIX B IPOrpaMMe I10
(¢u3nKe yueHUYECKUX MPAKTUUECKUX paboT U AEMOHCTPAlMOHHOE 000pYyI0BaHHE.

JleMoHCcTpaluoHHoe 00opyaoBaHue (HOpPMUPYETCS B COOTBETCTBUU C
OPUHLKIIOM MHUHUMAJbHOM JIOCTATOYHOCTHU U  OOECMEUYMBAET TMOCTAHOBKY
NEPEYNCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpPAIlUN IS
UCCIICZIOBAHMUSI ~ M3YyYaeMbIX SBJIEHUH U  TMPOLECCOB, HOMIUPHUUYECKHX U
(GyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHWE [Jisi YYEHHYECKUX MPAKTHUUYECKUX padoT
dopMupyeTcsi B BHUJIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOyyaromuxcs. TemaTudeckue KOMILICKTHI
1a00paTOpHOTO O0OpPYIOBAaHUS JODKHBI OBITH TMOCTPOCHBI Ha KOMILIEKCHOM
WCIIOJIb30BAaHUHM AHAIOTOBBIX M HU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BUJE LHU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHM LIEJISIMHA M3y4eHUsI (PU3UKH B 00IIEM 00pa30BaHUU SBJISIOTCA:

e (opmupoBaHne HHTEpeca W CTPEMIJICHHS] OOYYAIOUUXCS K HAy4YHOMY
W3YYCHHUIO TPUPOABI, PA3BUTHUE WX MHTEIUIEKTYabHBIX W TBOPUYECKUX
CIIOCOOHOCTEM;

e pPa3BUTHE MPEJCTaBICHUNA O HAYYHOM METO/E MO3HaHUs U (POpMUPOBAHHE
MCCIIe/I0BATEIbCKOI0 OTHOLLIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

e (hopMUpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOEHHSI MaTepUH U (PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUN OOBSCHATH SBJICHHUA C HCIOJIBb30BAaHHEM
bu3nyecKuX 3HAHUM U HAYIHBIX JI0KA3aTEIbCTB;

e (opmupoBaHue mNpeACTaBICHUN O poiid (PU3MKHU HJI1 Pa3BUTUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHA.

JocTikeHne 3TUX 1iesield 00ecreurnBaeTcs pelieHueM CIIeNyIoIuX 3a71ad B

Mpoliecce u3y4eHus Kypca PU3NKyA Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHuUs:

e MpPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIIMX PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKIIOYas MEXaHHKY, MOJIEKYIApHYIO (U3HKY,
AJIEKTPOMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPODHU3HKH;

e (opMUpOBaHHE YMEHUN TNPUMEHATH TEOPETUUYECKUE 3HAHUA JJIs
OO0BsiICHEHHsST (DU3MYECKUX SBICHUH B TPUPOAEC M Uil TPUHATHS
IIPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,



e OCBOCHHE CIOCOOOB pEIICHUS pa3IMYHbIX 33Jad C SBHO 3aJaHHOM
busznyueckoil MOMENBI0, 3a]ad, MOAPa3yMEBAIOIIMX CaMOCTOSITEIIbHOE
CO3/1aHHE (PU3NYECKON MOJIENH, aICKBaTHOM YCIIOBUSIM 3a/1a4U;

e TMOHUMaHUE (UBMYECKUX OCHOB W TPUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIIECCOB, X BIUSHUS Ha OKPYIKAIOIIYIO
cpeny;

e OBJAJICHHUE METOJaMU CaMOCTOSITEIHHOTO IJIAHUPOBAHHS M TPOBEICHUS
(bU3HYECKUX DKCICPUMEHTOB, aHAJIM3a W HWHTEPHpETanvu HHGOPMAIUH,
OTpeJIETICHUS TOCTOBEPHOCTH MOJTYYEHHOIO PE3yJIbTaTa;

e CO3/IaHUE YCJIOBUH JJI1 Pa3BUTHSI YMEHHU MPOEKTHO-KUCCIIEIOBATEIBCKOM,
TBOPYECKOU EATEIILHOCTH.

Ha w3yuenue ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoauTcst 136 vacos: B 10 kitacce — 68 vacos (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemspiii B mporpamme Mo (DU3UKE IMEpeuYeHb Ja0OPaTOPHBIX U
MPAKTUYECKUX pPadOT SBISIETCS PEKOMEHIOBAaHHBIM, YYHUTENb J€JIaeT BHIOOP
MPOBEJICHUS JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIWBHUIYATbHBIX
0COOCHHOCTEM 00yYaroIUXCsl.



COJEPXXAHUE OBYYEHUA
10 KJIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusrka — Hayka o mpupone. HaydHble MeTOABI MO3HAHUS OKPYXKArOLIETO
mupa. Posb 3kcriepruMeHTa U TEOPUHU B MPOLECCE MO3HAHUS TPUPOIBI. DKCIIEPUMEHT
B (hu3HKe.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
duznyeckre 3aKOHbl U TeopuH. ['paHUIIbl TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKOU 1€ATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHHE. OTHOCHTEIBHOCTb MEXAHMYECKOTO JIBH)KCHMS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHHE MaTEpUAbHOM TOYKH, UX MPOEKIUU HA OCH CUCTEMbI KOOpPJWHAT.
CroxeHue nepeMenieHu 1 CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTH KOOpJAMHAT, CKOpPOCTH, YCKOPEHHS, NyTH U MepeMelIeHUsS
MaTepUaIbHOM TOYKH OT BPEMEHHU.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmHeliHoe nBHKEHUE. [|BHKEHNE MATEPUAIBHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOW IO MOZYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora oOpaiienus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBUKEHUE CHAPSIOB, IENTHbIE U PEMEHHBIE NIEpeJadH.

Jlemoncmpayuu

Mopnens cucteMbl OTCYETA, WIUIFOCTPALNS KUHEMATHYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeobpazoBaHue ABMKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Te B BO3YX€E U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmionenne aBukeHUs Tena, OpPOLIEHHOTO MOJA YIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne ckopocTy Ipu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3ydenne HEpaBHOMEPHOI'O ABHXKEHUS C LIEJBIO ONpPEICIICHUSI MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIIbHBIE PABHBIE IPOMEXKYTKA BpPEMEHH NPU PABHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoii 3akon Hetotona st
MarepuaibHON TOUKHU. TpeTnil 3akoH Hbl0TOHA [ MaTepralibHbIX TOUEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (1okosi, CKoJbxeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIBKEHUSI U cujia TpeHus mokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynaTensHOE U BpalaTeIbHOE JTBUKEHHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuu sxcnepumenm, rabopamophule pabomul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYXUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpAaLLCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmniynbe MaTepuasibHOW TOYKH (Tela), CUCTeMbl MaTepUATbHBIX TOYEK.
NMnynbc cuiabl U MU3MEHEHUE HUMITyJibca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nedhopMUpOBaHHON MpYyKUHBI. [loTeHIIMaNbHas SHEPrys Tena BOIU3U MOBEPXHOCTH
3eMIn.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEIMOTEHIIMAIBHBIX CUJI C ©3MEHEHUEM MEXAHUYECKOW SHEPIUU CUCTEMBI TeJl. 3aKOH
COXPAHEHHSI MEXaHUYECKOU JHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPY>KUHHBIA MTUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBHXKEHHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUUYECKOW IHEepruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBmxkenHue. Juddysus. Xapakrep IBHKCHUS U
B3aMMOJICVCTBHSl 4YacTHUI] BellecTBA. Molenu CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuna. ['a30Bbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHME BeUIeCTBa, (QoTorpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEKMOJIEKYIISIPHOTO
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenrie Macchl BO31yXa B KJIACCHOM KOMHAT€ HAa OCHOBE H3MEpPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U cTIoco0bI e€ n3MeHeHus1. KomndaecTBo TerminoTel u padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Ty4YCHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 aauabatHoM mpouecce. llepBblii 3aKOH TEPMOIMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHMKU K u3ompoieccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMOCTh MpoIecCcoB B MPUPOJIE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEepruv B TEIJIOBbIX MamuHax. KoaduuueHT mnoe3Horo
nercTtBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



Texnuueckue yCTpOHCTBA U MPAKTHUYECKOE MPUMEHEHHUE: JBUTATEllb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH SHEpruu Tena MpU COBEPLICHUH PaOOThI: BBLIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

M3meneHne BHYTpeHHEN SHEPrUM (TeMIiepaTypbl) Teja MpH Terjionepeaaye.

OnbIT 0 a1Ma0aTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3IYILIHBIM OTHUBOM ).

Monenu nmapoBoil TypOUHBI, IBUTaTelsi BHYTPEHHETO CrOpPaHMsl, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul

N3mepenune ynenpHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeuwiecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u koHaeHcarus. Vcnmapenune u kumenune. AOCOMIOTHAS U
OTHOCHUTENIbHAsI BIAXXHOCTh BO3AyXa. HacelleHHbI mnap. YnaenpHas Terjiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AABJICHHUS.

Teépnoe teno. Kpucramnueckue u amoppHbie Tena. AHU30TPOIHUS CBOMCTB
kpuctaioB. JXunkue kpucramsl. CoBpemMeHHblE MaTtepuaibl. lliaBienue wu
KpUcTal3anus. Y AesbHas Teriora miasieHus. Cyommmanus.

YpaBHEeHHE TEIJIOBOro OaaHca.

TexHuueckue ycTpoiicTBA M NPAKTUUYECKOE MPUMEHEHHE: TUTPOMETpP H
IICUXPOMETP, KAITOPUMETP, TEXHOJIOIMHU NOJY4YE€HHUsI COBPEMEHHBIX MaTEPHUAJIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HaCHIIICHHBIX MapOB.

Kunenue npu noHuXKeHHOM JJaBJICHUU.

CriocoObI n3MepeHus BIaKHOCTH.

HaOmronenune HarpeBanust v MiaBJIeHUs] KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpalys KpucTaioB.

Yuenuueckuii osxcnepumenm, rabopamopnule padbonul

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Paznen 4. diaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DIieKTpu3anus Teil. JNEKTPUIECKUH 3apsl. J[Ba BU1a JIEKTPUUECKUX 3aPSI0B.
[IpoBOAHWKM,  JOUAJIEKTPUKA U  MOJYNPOBOAHUKH. 3aKOH  COXpPAaHEHUS
3JIEKTPUYECKOTO 3apsia.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHna. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
DnekTpuueckoe 1mone. Hampsxk€HHOCTh  3iexkTpuyeckoro mnonis. [IpuHuwun



CYNEPIIO3ULUNA BJIEKTPUUECKUX MOoiel. JIMHNM HanpssKEHHOCTH B3JIEKTPUYECKOTrO
1OJIA.

Pabota cun anekTpocraruueckoro noiis. [lorenmuman. Pa3HocTs moTeHInanos.
[IpOBOHUKM M OUBJIEKTPUKU B BJIEKTPOCTATUYECKOM IToie. Jludiekrpuyeckas
IIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIEeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOopa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaropa oOT  ILIOIAgu
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 31ekmpuueckuii mox. Toxu ¢ paziuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIECTBA.
ITocnenoBarensHOE, TapAILIEIBbHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDkoymsa—Jlenna.  MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3axon Oma AJis1 OJHOM (3aMKHYTOM ) 3JIeKTprueckoil nenu. KopoTkoe 3aMbIKaHHE.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast MIPOBOAUMOCTD
noytynpoBoaHUKOB. CBolicTBa Pp—N-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBHBIM M HECAaMOCTOSTENbHBIN
pazpsan. Monuus. [Inazma.

Texnuyeckue ycTpoiicTBAa U MNPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3mepenure cuibl TOKa U HAPSKEHMUSL.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne JIeKTpOABMKYLIEH Ccuibl. KoOpoTkoe 3aMbIKaHuE
raJIbBAHMYECKOT'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydeHune CMEIIaHHOTO COEAMHEHU ST PE3UCTOPOB.

M3MepeHne 37€KTPOABMXKYIIEN CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3ydenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISIETCS C
Y4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMHU MaTEMaTHKH,
OMOJIOrUH, XMMHH, reorpaduu U TEXHOJIOTHHU.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHMS: SIBJICHHE, HAay4HbIM (akT, rumoresa, (pusnueckas BeIWYUHA, 3aKOH,
TEOopHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEINIb, U3MEPEHHE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLIUHA HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TENJI000MEH UBbIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KMBOW MPUPOJE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHASA Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, ) KUJIKOCTEU U Ia30B,



JJIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLIMALIUS,
rajbBaHUKa.

l'eocpaghus: BMaXHOCTb BO3/1yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJUIbHUK, KOHIULIUOHEP, TEXHOIOTHH
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TaJIbBaHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocTostHHBIE MarHUTBL. B3auMoencTBHE TOCTOSHHBIX MATHUTOB. MarHuTHoOE
nosie. Bektop MarauTHOM MHAYKIMU. [I[pyHIMI CyNIepro3uIMA MATHUTHBIX ITOJIEH.
JIunnn MarHuTHOW HMHAYKUMH. KapTuHa JMHUNA MAarHATHOW HWHIAYKUWH IIOJIS
IIOCTOSTHHBIX MarHUTOB.

MarnutHoe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JWMHHAM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. BzauMonencTsue npoBOIHUKOB €
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MOyJib U HaIlpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
UHIYKIUU. OJEKTPOJABIKYINAs CHIa MHAYKIMHU. 3aKOH JJIEKTPOMAarHUTHOM
nHaykuuu Papanest.

BuxpeBoe »3JeKTpUYECKOE MOJie. DNEKTPOABMKYIIAS CHJIA WHIYKIHH B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIIEHWE CaMOMHAYKUMH. OJEKTPOABMKYINAS  CHJIA
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENN 3JIEMEHTAPHBIX
YacCTULl, UHAYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PAEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTh 3JIEKTPOABHXKYILEH CUJIbI UHAYKIIUA OT CKOPOCTH WU3MEHEHUSA
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMAarHUTHON MHIYKIWH.

Pa3znen S. Konedanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

KonebGarenvrnass  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KojeOaHUs.
I"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MassTHUK. MaTeMaTU4eCKU MasATHUK. Y paBHEHHE TapMOHUYECKHUX
konebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTeThbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHWYeCKUMHU U
AIEKTPOMAarHUTHBIMU KoyiebaHusiMu. Popmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUU B UJI€aTHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBiieHre 0 3aTyxaroumx KojieOaHUsX. BbIHYXeHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemennsblii ToOk. CHHYCOMAAQNbHBIA MEPEMEHHBIM TOK. MOIIHOCTh
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpauncdopmarop. [IpousBoncTBo, nepenaya U NoTpedIIeHUE AICKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKU TMPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kymbrypa
VCIIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCEIHEBHOW JKU3HU.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHOM CHCTEMBbl (MIPYKUHHBIA WU
MaTeMaTUYECKU MasTHUK).



Habmroienne 3aTyxaronx KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHc mipu MOCIENOBATEIBbHOM COCAMHEHUU PE3UCTOpPa, KATYIIKU
WHYKTUBHOCTHU M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCHMOCTH TIEpUOa MalbIX KOJIeOaHHM Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnenoBaHne epeMEHHOr0 TOKa B LEIMHU U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

MexaHudeckue BOJIHBI, yclioBUs pacnpoctpaneHus. Ilepumon. Ckopoctb
pacnipocTpaHeHuss W JJuHa BOJHBL. [lomepeuHbie U MPOJOJIbHBIC BOJIHBI.
WNuTtepdepenius u qudpakius MEXaHUIECKUX BOJTH.

3Byk. CropocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3IYyYEHHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHUE, MOJSIpU3aius, JUPpaKius,
unTepdepeniusg. CKOpOCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »AEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3HU U TENEBUACHUS. Panuonokamusi.

DNEeKTPOMATrHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbL.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JHArHOCTHKA B TEXHHKE W MEIUILIMHE, pajap,
paanonpuéMHUK, TeIIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OOpa3oBaHKe U pacCIpPOCTPAHEHUE TONEPEUHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenue cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM U
4acTOTOM KoneOaHui.



HccnenoBaHne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, IPETIOMIIEHUE,
noJisipu3anus, qudpakuus, “HTephepeHITus.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
OoIHOpoAHOM cpene. JIyd cBera. ToUueUHBIN UCTOYHHK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OoTpaxeHusi cBeta. [locTtpoeHue n3oOpakeHuil B
IUIOCKOM 3€pKalie.

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Hucnepcus csera. CrnoxkHblil coctaB Oenoro cBera. LIBer.

CoOuparomue u paccenBaromiye JuH3bl. ToHkas nuH3a. okycHoe paccTosiHIe
U ONTHYECKas cuia TOHKOW JuH3bL. [locTpoenue m3obpakeHuilt B coOuparommx u
paccenBaronX JuH3aX. GopMyra TOHKOW JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPHUUECKON ONTUKH.

BonnoBass ontuka. WuTepdpepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMIOAEHUST MAKCUMYMOB M MHUHHUMYMOB B HHTEp(EpEeHUHOHHOU
KapTUHE OT JBYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YciaoBue HaOIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpH MaJ€HUM MOHOXPOMAaTHYECKOro CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

ITonspusanuus ceera.

TexHnueckue yCTpOHCTBA U NPAKTUUECKOE MPUMEHEHHUE: OYKH, JIyIa,
¢doroannapar, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIeCKON, BOJIOKOHHAas
OTTHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJIIPOU/I.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTrueckue mpuOOpsI.

[TonHOe BHYyTpeHHEE OTpakeHue. Moiellb CBETOBOIA.

HccnenoBanue cBOMCTB M300payKeHUH B JIMH3AX.

Mopenn MUKpPOCKOIIa, TEIECKOIIA.

Hab6monenre uatepdepeHinu cBera.

Hab6monenue nudpakuuu cBera.

HaOmonenue nucnepcuu cBeta.

[TonydeHnue crnekTpa ¢ MOMOIIbIO TPU3MBI.

[TonydyeHue criekTpa ¢ MOMOIIBIO TUPPAKITMOHHON PEIIETKH.

Hab6ntonienue nosnsipusaiuu cBeTa.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

N3MmepeHue nokaszaress NpeaoMIICHUS CTeKIa.



HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.
Hab6mronenne nucnepcuu cBera.

Paznen 6. OcHOBBI clIeNMAJIBLHOM TEOPUU OTHOCUTEIBHOCTH
['paHUIBI TPUMEHUMOCTH KJIACCHUUYECKON MeXaHuKH. [locTynarsl ciennanpHOn
TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTb MOXYJSI CKOPOCTH CBETA B BaKyyMe,
IPUHLAI OTHOCUTEIbHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHHU M COKPAILLCHHE
JUTAHBI.
DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13p Macchl C 3HEPrUEW U UMIYIbCOM PEIATHUBUCTCKON YaCTHULIbI. DHEPrus
IIOKOSI.

Paznen 7. KBanToBas ¢pusuka
Tema 1. Inemenmol K6AHMOBOI ONMUKU
®otonbl. Dopmyna [lnanka cBsi3u s3HEprun (POTOHA C €r0 YACTOTOU. DHEPrus
U UMITYJIbC (DOTOHA.
OTtkpeiTue u uccieaoanue gporordpdexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dororddexra. YpaBHenue DitHmreriHa i gpororddexra. «KpacHas rpaHunar

dotorpdekra.

Jasnenne ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuueckue ycTpoiicTBa M TPAKTUYECKOE IpPUMEHEHHE: (POTOIIEMEHT,
doTonaTuuk, coaHeuHast 6arapesi, CBETOIUO.

Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOH TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHENIHETO GoTodddexTa.

CBeronunoy.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -HaCTHIL.
[Inanerapnas momens aroma. lloctynatel bopa. M3nydenume w mormomieHue
(GOTOHOB TpHU TEpexojJie aroMa C OJHOTO YPOBHS DHEPruud Ha Apyrou. Bumsi
criekTpoB. CIIEKTp ypOBHEN SHEPTUM aTOMa BOJIOPOAA.

BonHoBrwie cBolicTBa yactuil. Bonuel ae bpoisna. KopnyckynsspHO-BOITHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYXIECHHOE U3JTy4YCHUE.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu



Mognens onbitTa Pesepdopra.

OnpeneneHue IIMHBI BOJHBI JIa3epa.

HaGmronenne muHeRyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Habmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
panunoakTuBHOCTU. OnbITH Pesepdopa o onpeneseHno coctaBa paaloakTHBHOTO
u3nydeHus.  CpoiictBa  anbda-, Oera-, TamMMa-uzinydeHus.  BrusiHue
PAaANOAKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpbiTHE TpoTOHA W HeWTpoHa. Hyknonnas monens snapa ['eiizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uucio sjapa. M3oTonsl.

Anbda-pacnaa. DIEKTPOHHBIA M TO3UTPOHHBIN Oera-pacmaa. ['amma-
U3JIydeHHUE. 3aKOH PaJIMOAKTUBHOIO pacmajia.

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. [ledext maccs aapa.

Snepnsble peakiuu. JleneHue u CUHTE3 SaEP.

Snepnwiii peaktop. TepMmosimepHbiii cuHTe3. [IpoOieMbl M TEPCIEKTUBBI
AIEPHON DHEPTETUKH. DKOJOTUUECKUE ACTIEKTHI IAEPHON JHEPTETHUKMU.

DneMeHTapHble YacTullbl. OTKPBITHE MTO3UTPOHA.

MeTto1bl HAaOJIFOIEHUS U PETUCTPALIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHbIC B3aUMOACHCTBUS. EAMHCTBO (pU3ndecKoil KapTUHBI MUPA.

TexHnueckne ycTponcTBa M IMPAKTUYECKOE IIPUMEHEHME: NO3UMETP, KaMepa
Buiibcona, siaepHblil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUHK MOHU3UPYIOLIUX YACTULL.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul

HccnegoBanue TpekoB 4yacTHIL (110 TOTOBBIM (poTOrpadusim).

Pasznen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

Orarbl pasBuTUs aCTpOHOMMH. [IpHKIaHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, MX BHJIUMOE
JBUYKEHUE.

Conneunas cucrema.

Comnuue. CosHeuHas akTUBHOCTh. Mcrtounuwk sHepruu CosiHIIA W 3BE3L.
3BE3BI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(marpamMma «CIEKTPAJIbHBIA KJIAcC —
CBETUMOCTB». 3BE3/AbI IJIABHOW MOCIEAOBATEILHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUI 3BE3]l IVIABHOM IOCIENOBATENbHOCTU. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuwxkenue CoiHIa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06sa. Pazoeranue rajakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HaGmronennss HEBOOPY>KEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

Habmonenus B Teneckon Jlynsl, maner, Maeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIHOM M 3TUYECKOM cepax nesTeTbHOCTH YEI0BEKa, POJib U MECTO (PU3UKU U
aCTPOHOMUU B COBPEMEHHOW HAyYHOU KapTHHE MHUPA, poJib (HU3HUUECKONM TEOPUU B
(opMUpOBaHUU MPEACTABICHUNA O PU3NUECKON KapTUHE MUPA, MECTO (PU3NYECKOU
KapTUHBI MHpa B 00mEeM pAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 Kjacce OCYIIECTBISIETCS C
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
MO3HAHUS: SIBJICHWE, HaydyHbIH (akT, rumore3a, (hU3MYecKas BEIWYWHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: pEUIEHUE CUCTEMBl YpPaBHEHHM, TPUTOHOMETPUUYECKHE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKLIMM, NPU3HAKK MOA00US TPEYroJbHUKOB,
onpeJieNIeHNUE IOMIaAH TUIOCKUX PUryp u o00bEMa Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBU)KEHUS B )KUBOW MPUPOJIC, ONTUUYECKUE SIBIICHUSI B KUBOW MPUPOJEC, ACHUCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BAHUS KPUCTAIUIMUECKON PEIIETKH, CIIEKTPAIIbHBINA aHAIH3.



leocpaghusa: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaaUuONPUEMHHK, TEICBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne yuyeOHOro mpeamera «®du3uka» Ha YpOBHE CpPEAHETO OOIIETO
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUS yueOHOro npeamMera «Du3uka» JTOIKHbI
OTpa)kaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCs PYKOBOJCTBOBATHCA
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPAJIULIMOHHBIM LEHHOCTSIM POCCUKCKOr0 OOLIECTBA, PACIIMPEHUE KU3HEHHOIO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON JIEATEIBHOCTH, B TOM YMCIIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMK 00YYarOIErocs Kak akTUBHOIO
OTBETCTBEHHOT'0 YJIEHA POCCUICKOr0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0LIeCTBa, yHaCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJIEHCTBOBATH C COUUAIBHBIMUA HHCTUTYTaMHU B COOTBETCTBHUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTH POCCUMCKOM Ipask1aHCKOW UIEHTUYHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYAAapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCHUUCKUX YIEHBIX B 00JaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITHTAHMSA:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEICHHS;

CIIOCOOHOCTh OLIEHUBAaTh CUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
JESITEIIbHOCTUA YYEHOTO;

OCO3HaHME JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKJIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
npucyniero Gpu3n4ecKoi HayKke;

5) TpyaoBOro BocnuTaHusi:



MHTEpPEC K pas3lIMyHbIM cdepaM MNpoPecCHOHAIBHON AESTEIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOM, YMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO U CaMOO0OPa30BaHUIO B 00JIaCTU
(GU3HKY HA TPOTSHKEHUN BCEH KU3HH,

6) 3K0;10rM4ecKOro BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh DKOJIOTUYECKONW KYJIbTYPbl, OCO3HAHHE TJIOOATHLHOTO
XapakTepa dKOJIOTHICCKUX TPoOIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUN B OKPYIKAIOIIEH CpeJle HA OCHOBE
3HAHHUS LeJIed YCTOMYUBOIO Pa3BUTHS YEJIOBEUECTBA,

paciiupeHue OIbITa JASSTEIBPHOCTH JKOJOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 110 (PU3HUKeE;

7) eHHOCTH HAYYHOT 0 TIO3HAHMS:

chOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JEATeIhHOCTH, TOTOBHOCTh B IIPOIIECCE
H3ydeHUsT GU3UKHN OCYIIECTBIIATH MPOCKTHYIO M UCCIIEAOBATEILCKYIO NeATCILHOCTD
WHIMBUIyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

IMo3naBarTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiCTBUSA
ba3oBbIe JJornueckue 1eMCTBUA:
CaMOCTOSITEILHO  (OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpolJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;
ONpEAeNATh LETU JAESITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
TOCTYIKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTM M MPOTHBOPEYUST B  pacCMaTpPUBAEMBIX
(bU3HIECKUX SIBICHUSX;
pa3pabaTeiBaTh IJIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHalM3a MMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTbD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM 1€ITETbHOCTH;
KOOPJIMHUPOBATh U BBIMOJIHSITEH padOTy B YCIOBUSIX PEATLHOT0, BUPTYAIbHOTO
¥ KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBble nucciienoBarebcKue 1eiicTBUSA:
BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH TOHATHUSMHU M METOJAMHU
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACPXKaHUS, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TMIPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyallU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PELIeHHsI, HAaXOIUTh apT'yMEHTHI JIsl J0Ka3aTeIbCTBA CBOMX
yTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTSPUU PEIICHHUS,

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh U (POpPMyIUpOBATH COOCTBEHHBIE 3aJaudl B 00pa30BaTEIIbHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TIEPEHOCUTHb 3HAaHWA TO (QHU3UKE B MPAKTHYECKYIO0 00JacTb
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUrMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undgopmanueii:

BJIaJIeTh HABBIKAMM MOJy4eHUS MHPOpMaMH (PU3MUECKOTO COACPNKAHUS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
pEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CpPEICTBa  HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a71a4 ¢ COOJTIOICHHEM TPeOOBaHUI Y)PTOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTHCHBI,
pecypcocOepexeHusi, MPaBOBbIX M ITUYECKUX HOPM, HOPM HH(OOpMAIMOHHOU
0e30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOIO COAEpkKAHUS B Pa3IMYHbIX (opMmaTax cC
y4€TOM Ha3zHaueHUs UH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpasi ONTUMAIIbHYIO
dbopmy TIpeCTaBICHUS U BU3yaTH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYILECTBIISITh O0IlIEHNE Ha YPOKax (PU3UKU U BO BHEYPOUHOU JESATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyalMd W  CcMAr4arhb
KOH(DJIMKTBI;



Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOK) TOYKY 3PEHHUSI C MCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAITbHOU
paboTHI;

BBIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&€TOoM 0OIIMX
MHTEPECOB U BO3MOXKHOCTEMN Ka)KJI0T0 YJIEHA KOJUJICKTHBA;

NPUHAMATh [EJIUM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAUHUPOBATh JCUCTBUS MO €€ IOCTHKECHHUIO: COCTAaBJISATH IUIAH JIEMCTBUH,
pacupenensTh poiau ¢ y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOU pabOThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJ[a M KAXKIOTO y4aCTHUKA KOMAaH bl B OOTIIHIA
PE3yNbTAT MO pa3padoTaHHBIM KPUTEPHUSIM;

MpelIaraTb HOBBIE TMPOEKThI, OLEHWBATH HJAEU C TMO3WIHAA HOBHU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

OCYIIECTBJIATh TMO3UTHUBHOE CTPATETUYECKOE TMOBEICHUE B Pa3IMYHbBIX
CUTYaIUsIX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS
Camoopranmszanmus:

CaMOCTOSITEJIbHO OCYILECTBIISITh MO3HABATEIbHYIO JNEATEIbHOCTh B 00JIACTH
(GU3MKM W acCTPOHOMHH, BBISABIATH NPOOJEMBbI, CTaBUTb MU (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS] PACUETHBIX M KAaYECTBEHHBIX
3a]1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKOM pabOThl C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuIupATh paMK{ y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JienaTh OCO3HAHHBIA BBIOOp, aprymMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEUICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABJICHUIO JSPYIULIHUM B 00JaCTU
(bU3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00Pa30BaTENIbHBIA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTP0J1b, SMOIHUOHAJILHbIA MHTEJLJICKT:

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISAM;

BJIQJICTh ~ HABBIKAMM  TIO3HABATEIBHOM  peIEKCHU  KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHU;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKH CUTYyallid, BHIOOpPAa BEPHOTO
peleHus;



YMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO MPUHUMATh pEHIEHUS MO HX
CHUXEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpPU aHAJU3€ pPE3YJIbTATOB
NEATENbHOCTH;

MPUHUMATh ce0sl, MIOHMMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TPU aHAJIU3€ pPE3yJIbTaTOB
NEeATENbHOCTH;

MpPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKU.

B npouecce 1OCTHKEHUSI IMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOrPaMMBbI 10
buzuke 1 YpOBHS CcpeaHero oOmiero o0pa3oBaHUS Yy O0ydaromuxcs
COBEPLIEHCTBYETCS AMOILMOHAJIbHBIN WUHTEJIEKT, IIPEAIONAratoInm
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE
COCTOSIHME, BUJIETh HAMpPAaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPECHHBIM B ceO¢;

CaMOpEryJMPOBAHMS, BKJIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHHE HPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CHOCOOHOCTh aJalTUPOBATHCS K
SMOLIMOHAJIbHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMH, BKIIOYAKOLIEH CTPEMIICHHE K JTOCTMIKECHHIO LIEIU U
yClexy, ONTUMHU3M, WHHUIWMATHBHOCTh, YMEHHE JACHCTBOBATH HCXOIS M3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOUIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHAIILHOE COCTOSTHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYHIECTBICHHWU OOILEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COINIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOLICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peiiaTb KOHQIUKTHI.

INPEIMETHBIE PE3YJIBTATBI

K xoniry o6y4yenus B 10 ki1acce rnpeiMeTHbIe pe3yIbTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y 00 yUaIOIIUXCS YMEHHMI:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUPA, B PA3BUTHH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEILHOCTH JIFOJEH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MarepuaabHas TOYKa, MHEpIMadbHas cucTeMa OTcuéra, abCOM0THO TBEPIOE TEIIO,
WJICATIBHBIN Ta3, MOJIEJIA CTPOEHUS Ta30B, KUIAKOCTEH W TBEPABIX TEJN, TOYCUHBIN
AJICKTPUYECKUI 3apsi/l IPU PEeIICHUH (HU3NISCKUX 3a/1a4,

pacrno3HaBaTh (pu3MyecKue ABJICHUS (MPOLIECChl) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHUKHU, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BELIECTBA U



3JICKTPOIMHAMUKH: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JIBH)KCHUE,
CBOOOJIHOE TIaJICHUE TEJ, JBH)KEHHE TI0 OKPYKHOCTH, WHEPIIHS, B3aUMOCHCTBHE
Ten, nud@ysus, OpOyHOBCKOE IABUKEHUE, CTPOCHHUE >KUIKOCTEH U TBEPHABIX TET,
U3MeHeHHe 00BhEMa Tell NMpPH HarpeBaHWM (OXJIAXKICHUH), TEIJIOBOE PaBHOBECHE,
UCTIapeHHUE, KOHJCHCAIMS, IUIABJIICHHWE, KPHUCTAJIM3AIlUs, KUIIEHWE, BIAXHOCTH
BO3/lyXa, TIOBBIIICHUE JaBJICHUS Ta3a MPH €ro HarpeBaHWW B 3aKPBITOM COCYIE,
CBSI3b MEXJy TapamMeTpaMu COCTOSIHHUS Ta3a B M3OIpolleccax, dJISKTpHU3aIus Ted,
B3aUMOJICUCTBUE 3aPAJIOB;

OMKCHIBATh MEXAaHWYECKOE IBUKEHUE, UCIOJB3Ys (U3MUECKHE BEITUYMHBI:
KOOpAWHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, CHuJa,
UMITYJIbC TeJla, KWHETUYeCKasi dHEePrusi, MOTCHIIMATbHAS dHEPTHs, MEXaHU4YeCKast
paboTa, MexaHW4YecKas MOIIHOCTh; NPH ONWUCAHWW TMPABWIBHO TPAKTOBAThH
(GU3UYECKU CMBICT HCHOJB3YyeMbIX BEJIMYMH, MX OOO3HAYEHUS M EIWHUIIBI,
HaxouTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYI0 BEIIMUUHY C JAPYTUMH
BEJIMYNHAMU;

ONKCHIBATh W3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJ W TEIUIOBBIC SIBIICHUSA,
UCIIONIb3ysd  (U3WYECKUE BEJIWYWHBI: JaBJICHHWE Ta3a, TeMIlepaTypa, CpEeIHsA
KMHETHYECKash PHEPrusl XaOTHYECKOIO JBIKCHHS MOJICKYJI, CpeJIHEKBaApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHsISI JHEprus, pabora Trasa,
KOA(DPUIIMEHT TMOJE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS; IPU ONMUCAHUM
IPAaBWIBHO TPAaKTOBaTh (PU3MUECKUH CMBICT HCIOJIB3YEMBIX BEIHMYHMH, WX
0003HAUYCHUST W CIWHUIIBI, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETUINHAM;

OIMMCHIBATh M3YyYCHHBIC DJIICKTPUUECKHE CBOMCTBA BEIIECTBA U JICKTPUICCKUC
sBJICHUS (TTPOIIECCHI), UCTIONB3YS (PU3UYECKUE BEIMYMHBI: dIEKTPUICCKUN 3apsij,
AJICKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, TTOTEHIMAN, Pa3HOCTh MOTEHIUAJIOB,
Py OMHWCAHWHM TIPABWJILHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, WX OOO3HAYEHUS W €IWHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BeJTUUNHAMU;

aHATM3UPOBATH (PU3NYECKUE TPOIECCHl W SBICHUS, WUCIONB3Yysd (PU3NUECKHE
3aKOHBI M MPUHITUIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYeCKOW DHEPIrWH, 3aKOH COXPaHEHUS WMITYJIhCa,
MPUHITUIT  CYMEPIIO3UIINNA CHJI, TIPUHITAIT PABHOMPABUS HWHEPIHAIBHBIX CHCTEM
0oTCcuéTa, MOJEKYIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHHS BEIECTBA, Ta30BBIC
3aKOHBI, CBS3b CPEIHEH KMHETUYCCKOW SHEPTUU TEIIOBOTO JABHKEHUS MOJEKYJ C
a0COIOTHOM TeMIlepaTypoil, MEePBbIM 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPaHCHMUS
ANIEKTPUYECKOTO 3apsaa, 3akoH KylloHa, TpW 3TOM pa3imuyaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHUE W YCIIOBHUS (TpaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE MPUHIIMIIBI ICUCTBUS MAILIMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyarh yCIOBUS UX OE30MAaCHOIO MCIOJIb30BAaHUS B MTOBCEIHEBHOM
KU3HH,

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUMN, MPU ITOM
dbopMyIMpoBaTh MpoodIeMy/3a1a4y ¥ THIIOTE3y YICOHOr0 AKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIJIOKEHHOT0 000PY1I0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH
BBIBO/IBI;

OCYIIECTBJIATH MPSMbBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIONIb30BATh H3BECTHBIC
METO/bI OLIEHKHU ITOIPEMIHOCTEN H3MEPEHNM;

HCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (PHU3WYECKUMH  BEIMYMHAMHU  C
UCIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpPOBaTh Pe3yJIbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYHUH B BUIC
TabyuIl U rpadUKOB, JAeJaTh BEIBOJBI MO pe3yjibTaTaM MCCIIEIOBAHNUS;

coOJII0/1aTh MpaBwiia OE30MacHOr0 TPyAa MPU MPOBEACHUU UCCICIOBAaHUN B
pamMKax y4eOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W MPOEKTHOU
JESITENbHOCTU C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U JIaOOPATOPHOTO
000py10BaHMUS;

pemarb pacy€THBIC 3aJauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI M TTPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIIOBUS 3a/1auu
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl €€ pelieHUs, TMPOBOAUTH PacdyEThl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3HUYECKON BETUYUHBI;

peliaTh Ka4eCTBEHHBIE 3a]]a4M: BHICTPANBATh JJOTUYECKH HEMPOTHUBOPEUNBYIO
LENOYKY pacCyXJCHH ¢ Omopod Ha W3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH WU
busnueckue SBICHMUS;

MCITOJIb30BATh MPH PEIICHUH YIEOHBIX 33]1a4 COBPEMEHHBIC HH(POPMAITMOHHBIC
TEXHOJIOTUHU JUIsSl TIOUCKA, CTPYKTYpUPOBAHUS, MHTEPHPETAMU U TPEACTABICHUS
y4eOHON M HAy4YHO-TIONYASPHOW HHQPOpPMAIUH, MOJYYEHHON W3 pa3IMYHBIX
UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJIy4aeMyto HH(OpMaIuio;

MIPUBOJIUTH TIPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIET0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

MCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH TpU OOpalieHuu ¢ TpudopamMu M TEXHUYECKUMU
YCTPOIMCTBaMU, JIJIsl COXPAHEHUs 370POBbSl U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOIIEN CPEIIE;



paboTarh B TIpyNNE C BBINOJIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJIEH,
IUIAHUPOBaTh pPaldOTy TPYIIbI, PALUOHATIBHO paclpeaeisTb OOS3aHHOCTH U
IJTAHUPOBATh JACATEIBHOCTh B HECTAHIAPTHBIX CUTYALHsIX, aJC€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEUICHUE pacCMaTpuBaeMoil MpoOIeMbl.

K koH1y 00yuyenus B 11 kjiacce npemMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCT Y O0yUAIOIINXCS YMEHUM:

JEMOHCTPUPOBAaTh Ha NpUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMM, B IPAKTUYECKOM ACATEIBHOCTU JIIOJEH, LIEJIOCTHOCTh U EIUHCTBO
(bu3nyuecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBl TNPUMEHEHHS] H3YyYEHHBIX (U3NYECKUX MOJENEeH:
TOYEYHBIA IIEKTPUYECKUM 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, ANEpHAs
MOJIeNb aTOMa, HYKJIOHHAsi MOJEJIb aTOMHOIO siipa MpU PEIIeHUH (U3NYECKUX
3az1ady;

pacrio3HaBaTh (hU3HUECKUE SBJICHUS (MPOLIECCHI) U OOBSICHITh UX HAa OCHOBE
3aKOHOB AJICKTPOJAMHAMHUKHU U KBAaHTOBOM (PU3UKU: DJIEKTpHUECKasi TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHUCTBHUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJICKTPOMAarHUTHAasT MHAYKLIMUA, JEWCTBUE MAarHUTHOIO II0Js Ha
MIPOBOAHUK C TOKOM W JBIXKYIIMUCS 3aps]l, 3JEKTPOMAarHUTHBIE KOJEOAHHS WU
BOJIHBI, IPSAMOJIMHEWHOE pAaCIpPOCTPAHEHHUE CBETa, OTPAKEHHUE, IPEIOMIICHHUE,
uHTeppepeHuns, Audpakuus W NOJIsIpU3alUs CBETa, JUCIEPCUSl CBETa,
dotornexkrpuueckuii 3pdekt (pororddekr), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE
JMHENYAaToOro CIEKTpa aroMa BOAOPOAA, €CTECTBEHHAas U MCKYCCTBEHHas
PaIuOaKTUBHOCTE;

OIHMCHIBaTh W3YYEHHBIE CBOMICTBA BEIIECTBA (BJEKTPUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJEKTPUUYECKYH0  IPOBOJMMOCTh  pa3iIM4YHbIX  Cpel) U
ANIEKTPOMATrHUTHBIC SIBIIEHUS (IIPOLECCHI), HCIONB3YS (PU3NUYECKHE BEIMUYMHBL:
DJIEKTPUYECKUHN 3apsif, CWJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COIIPOTUBJIEHHUE, PA3HOCTh MOTEHILUAJOB, AJIEKTPOJBIKYIAs CUiIa, paboTa TOKa,
VHIYKLIMS MarHUTHOrO Iojis, cwia Awmmepa, cwia JlopeHna, WHIYKTHBHOCTD
KaTYIIK{, SHEPIHsl JJIEKTPUYECKOr0 M MAarHUTHOTO IIOJIEH, NMEPUOJA M 4acToTa
KojeOaHuii B KoneOaTenbHOM KOHType, 3apsi M CHia TOKa B IpOLECCe
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojJeOaHWi, (OKYCHOE pacCTOSHHE H
ONTUYECKasi CWUjla JIMH3bL, MPU OINUCAHUM MPABUIBHO TPAaKTOBAaTh (U3NUYECKUI
CMBIC]T HMCIIOJIb3YEMbIX BEIUYMH, MX OO0O3HAUEHUs W E€AUHULbI, YKa3bIBaTh
(opMyJIbL, CBSI3BIBAIOILME TaHHYIO (PU3UYECKYIO BETMUHUHY C APYTUMH BEINYUHAMY;

ONMCBHIBATh HW3YyYCHHBIC KBAaHTOBBIC SIBICHUS W MPOLECCHI, HCIIOJIb3Ys
(¢u3nueckre BEIUYMHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, YHEPTHs U UMITYJIbC (POTOHA, IEPUOJT TOTypaciaia, SHEPrus CBsI3U



aTOMHBIX SZIEp, MPU ONHCAHUU MPABUIBHO TPAKTOBATh (U3UUYECKUN CMBICT
UCMOJb3YEMBIX BEIMUYMH, MX OOO3HAYEHUS M E€AMHHUILIBI, yKa3blBaTb (HOPMYIIbI,
CBSI3BIBAIONIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JPYTMMH BeJIMYHWHAMH,
BBIUUCIIATH 3Hau€HUE (PU3NYECKON BETUUMHBI;

aHAJIM3UPOBATHh (PU3NYECKUE TMPOLIECCHl U SIBJICHUS, UCIONb3Yysd (PU3NYECKHE
3aKOHBI U MPUHIUNBL 3aKOH OMa, 3aKOHBI MOCJIE0BATEIBHOIO U MAPaAJIEILHOTO
COCAMHEHUSI NPOBOJHUKOB, 3akOoH Jlxkoyis—JleHla, 3aKOH 3JIEKTPOMArHUTHOM
UHIYKIIMH, 3aKOH MPSMOJIMHEHHOTO pacHpOCTpaHEHUs! CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI TPEJIOMJICHUS CBETa, ypaBHeHHWE ODWHINTEHHA i Gorodddekra,
3aKOH COXPAaHEHHUSI DHEPruH, 3aKOH COXPAHEHUS HMIYJbCa, 3aKOH COXPaHEHUS
ANEKTPUUECKOr0 3aps]a, 3aKOH COXPAaHEHMsI MAcCOBOIO 4YMcla, mocTyiaarsl bopa,
3aKOH paJIMOaKTUBHOIO pacnaja, Mpu 3TOM pa3iNyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKEHUE U YCIOBUA (TFpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OIpEeIIATh HApaBJICHUE BEKTOPA UHAYKIIMM MAaTHUTHOTO TOJI TTPOBOHUKA
C TOKOM, cuJjibl AMriepa u cuiibl JIopeHiia;

CTPOMTh M OIKUCHIBaTh H300PAKEHHE, CO3JAaBAEMOE IUIOCKHM 3€pKajioM,
TOHKOMW JIMH30M;

BBINIOJIHATh JKCIEPUMEHTHI O HCCIEIOBAaHUIO (DU3UYECKUX SIBICHUH H
IIPOLECCOB C MCIOJb30BAHMEM MPAMBIX M KOCBEHHBIX H3MEPEHMI: IPHU 3TOM
dbopmynMpoBaTh MpodieMy/3aady U TUIIOTE3y Y4€OHOT0 HKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJIOAKEHHOT0 000pYI0BaHuUs, MPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBO/IHI;

OCYILIECTBIISITh MPSMBIE U KOCBEHHBIC M3MEpEHUsI GU3NYECKUX BEIMYUH, TIPU
ATOM BBIOHMpaTh ONTHUMAJBHBIM CIMOCOO HM3MEpPEHHUsT M MCIOJIb30BATh H3BECTHHIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEZI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMUUH C UCTIOIb30BAHUEM MPSMBIX
M3MEPEHHI: MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YIbTATHI
MOJIYYUCHHON 3aBUCUMOCTH (PU3NYECKHX BEJIMYMH B BHUAEC TaOMUI] U TpaduKoB,
JIeNIaTh BBIBOJBI IO PE3YyJIbTaTaM MCCIIEIOBAHMS;

co0nrofaTh mpaBuiia 0€30MaCHOTO Tpy/Aa MpH MPOBEICHUM WCCIIEIOBAaHUN B
pamMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOEKTHOU
JESATENbHOCTU C HMCHOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U JTAOOPATOPHOIrO
000pyI0BaHHUS;

pelarb pacy€THbIE 3alayd C SBHO 3aJaHHOW (PU3MYECKOW MOJENbIO,
UCTOJb3Ysl PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaIM3a YCIIOBUS 33JauH
BbIOMpATh (DPU3MYECKYIO MOJENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEOOXOMUMBbIE Uil €€ pelieHusi, MPOBOAUTh Pacuy€Tbl U OLIEHUBATh PEaTbHOCTH
HOJYYEHHOT0 3HaYeHUs (PU3NYECKOM BETUUHHBDI;



pelaTh KaYECTBEHHBIE 33J]a4: BBICTPANBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LETIOYKY PACCYXJICHUM C ONOpOW HA H3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3nYecKue sIBICHUS,

MCITOJIb30BaTh MPH PEIICHUN YIEOHBIX 33/1a4 COBPEMEHHbBIC HH(POPMAIMOHHBIE
TEXHOJIOTHU [JIs TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U MPEACTABICHUS
y4eOHOM W HAy4YHO-TIOMYJSPHOM HHQPOpPMALUM, TOJYYCHHOU W3 Pa3IUYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOJIy4aeM Yyt HH(POPMAIIHIO;

OOBSACHATh TMPUHIMIBI JEUCTBUS MAalllMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS WX 0€30MAaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaZa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYXKAIOMIETO MUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

HCITOJIb30BaTh TEOPETHUECKUE 3HAHUS TI0 (DU3UKE B TTOBCEAHEBHOM JKU3HU JJIS
oOecrieyeHus: 06€30MacHOCTH MpU OOpalleHHH C NpUOOpaMH M TEXHUYECKUMHU
YCTPOUCTBAMHU, JII COXPAHEHUS 3I0POBbS U COOIIOJCHUSI HOPM SKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyHIe C BBHIINOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh pabOTy TPYHIbl, PAMOHAIBHO PpPACHpPENeNaTh OO0S3aHHOCTH U
IJIAHUPOBATh JIESITEIbHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, aJI€KBAaTHO OLICHUBATH
BKJIAJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTprUBaeMOi MPOOIEMEI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB H TeM uugpoBbie
Ne n/m P Kourposabhubie | TIpakruyeckue (uucbp )
NporpaMmmsl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
but6mmoreka [JOK
1.1 ) 2
VISHIA | METO/IRL HAYHHOTO HOsHAI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
Bbub6morexa IIOK
2.1 K
HHeMatia > https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.2 7
Auriamika https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 https:/m.edsoo.ru/7fALbE72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bu6morexa [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmumoreka [IOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bu6mmoreka IIOK
' da30BbIE NEPEX OB 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

Uroro no pazneny 24
Paznea 4. JIEKTPOJUHAMUKA
bub6moreka [JOK
4.1 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN nekTpudecKuil TOK. Toku B bu6moteka [IOK
4.2 12
pasIM4YHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KVIACC

KosnuecTBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uu@poBbIe
Ne i/ P KonTpoabnbie | IIpakTHyeckue (mupp )
MPOrpaMMbl Bcero oOpa3oBaTe/bHbIC
padoThI padoThbI
pecypchbl
Paznen 1. QJIEKTPOJANHAMUKA
MaruuTtHoe noJje. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHU4Y€eCcKUE U 3JIEKTPOMATHUTHBIE bubmmorexa [IOK
2.1 9 1
KoJIeOaHus https://m.edsoo.ru/7f41c97c
99 MexaHuuecKue 1 3JEKTPOMarHUTHbIE 5 1 bubmotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmioreka [IOK
2.3 10 3
Onriia https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24
Paznea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
OCHOBBI ClielIMAIBbHON TEOPUHU bubmotexa [JOK
3.1 4 1
OTHOCUTEIHHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmotexa [JOK
4.1 6] 6
JICMCHTbL KBATITOBOI OTITHIH https://m.edso0.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

bu6mmoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
4.3 A 5
TOMHOC SJpO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNeMEHTHI aCTPOHOMHH B aCTPOPUZUKHU 7 bubmorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IIOBTOPEHHUE

6.1 O6o061maro1iee MOBTOpPEHNE 4 Et?f?E;T:;(:)gg}; £41c97c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosau4yecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka KonTpoabnbie | IIpakTH4yeckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE

padoThI padoThbI
pecypcsl

®dusnka — HayKa 0 IPUPOJIE.

1 Hayunpie MCT(})I bl nofoHIfﬂ 1 bubmorexa [JOK

Y A https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlIero Mupa
Ponb 1 MecTo ¢pusuku B

5 (hOopMHUPOBAHUH COBPEMEHHOM 1 bubmmorexa [{OK
Hay4YHOM KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN JAEATEIBHOCTH JIFOAEN
MexaHn4uecKoe JBUKCHHE.

3 OTHOCHUTEIHPHOCTh MEXaHUYIECKOTO 1 bu6moreka [JOK
nBuxeHusd. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpPEHHUE

4 PaBHOMEpHOE NPAMOJIMHENHOE 1 bubmotexa IIOK
JIBYDKEHHE https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPAMOIIMHEWHOE 1 bu6motexa [IOK
IIBYDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobonHoe nagenne. Y CKopeHue 1 bubmmorexa [IOK
CBOOO/IHOr O MaIeHUs https://m.edsoo.ru/ff0c39cc
Kpuponuneitnoe q1BHXeHHE.

7 JIBH>KEeHUE MaTEepUalIbHON TOYKU 1O 1 bubmiorexa [JOK

P https://m.edsoo.ru/ffOc3ada
OKPYXXHOCTH



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

IIpyHIMI OTHOCUTENBHOCTH

bu6morexa IIOK

8 lamunes. MHepryanbHbIE CHCTEMEBI
puv https://m.edsoo.ru/ff0c3be8
orcuera. [lepsbiii 3akoH HeroTOHA
Macca Tena. Cuina. [Tpuaiun
9 Cynepno3unuu cui. Bropou 3akon bubmorexa HOK
yrep ’ p y https://m.edsoo.ru/ff0c3be8
HeroToHa 111 MaTepuanTbHON TOYKH

10 Tperun 3akoH HproToHa aist bubmoreka [IOK
MaTepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOro tarorenus. Cumia

11 TsbKkecTH. [lepBas kocMuUecKas bubmorexa HOK

F P https://m.edsoo.ru/ff0c3d00
CKOpOCTb

12 Cuuta ynpyroctu. 3akoH ['yka. Bec bubmmorexa [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadppunuent

13 Tpenus. Cuna COnpoTUBIICHUS MTPU bubmmoreka [IOK
JIBIDKCHUU TeJla B )KUIKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHOE U BpamaTeabHOe

14 JIBIKEHUE a0 COIIOTHO TBEPAOTO but6moreka [JOK
Tesna. MoMeHT cuiibl. [ledo cuisbl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPAOrO Tela
Nmnynsc MaTepuanbHON TOUYKH,

15 CHUCTEMbI MaTepUAIbHBIX TOYEK. bubmumoreka [IOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMnyiabca. PeakTuBHOE JBH)KEHHE

16 PaGoTa 1 MOIIHOCTD CHIJIBI. Bbu6morexa IIOK

Kunernueckas sneprus

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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MaTepuanbHON Touku. Teopema 00
U3MCHCHHUU KHHCTH“I@CKOIY3HCPFHH

17

[ToTrenunanbHas SHEPrusl.
[TorennuanbHas SHEPrUs yIpyro
ne(pOpMUPOBAHHOU NPY>KUHBI.
[TorennmanbHas SHEPrus Tena
BOJIM3H MTOBEPXHOCTH 3eMITH

but6moreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorenuuanbHbIe U
HernoTeHIHalbHbIe cuibl. CBSI3b
paboTHl HEMOTEHIMAJIBHBIX CHII C
U3MEHEHUEM MEXAHUYECKOU SHEPIUU
CUCTEMBI TeJIl. 3aKOH COXPAHEHUS
MEXaHUYECKOU IHEPIUu

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabora
«HccnenoBanue CBsI3U pabOThI CHIIBI
C U3MEHEHHEM MEeXaHNYSCKOM
SHEPTUHU TENa Ha IpuMepe
PaCTSDKEHHST PE3UHOBOTO JKT'yTa)

20

KonTtponpHas pabota 1o reme
«Kunematuka. /luramuka. 3aKoHbI
COXpaHEHUsI B MEXaHUKE

bu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJIOKEHHUS
MOJIEKYJIAPHO-KUHETUYECKOM
Teopuu. bBpoyHOBCKOE BUXKEHUE.

Hudpdysus

bu6moreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep ABUKEHUS U

B3aMMO/JICH CTBUS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHHs Ta30B, KUJIKOCTEH
Y TBEPABIX TEIl



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

23

Macca monekyn. KonnuectBo
BemiectBa. [locrosiHHas ABoraapo

24

Tennosoe paBHoBecue. Temneparypa
u e€ usmepenue. lllkana remnepartyp
Lenscus

25

HNneansueiii ras B MKT. OcHoBHOE
ypaBHeHne MKT

bu6moreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TeMneparypa Kak Mepa
CpEHEN KMHETHYECKON SHEPruu
JIBU)KEHUS MOJIEKYJI. YpaBHEHUE
MenneneeBa-Kinamneipona

but6moreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlaapToHA. ["'a30BBIC 3aKOHBI

28

JlaGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
MEX]y TapaMeTpaMu COCTOSHHS
pa3pexEeHHOT 0 ra3a

29

N3omnporeccsl B N€aIbHOM rase u
uX rpaduueckoe npeacraBIcHue

bu6moreka [JOK
https://m.edsoo.ru/ff0c570e

30

BryTpennss sHeprus
TEPMOAVHAMHUUYECKOW CUCTEMBI U
crnoco0Obl e€ n3MeHeHus. Konnuectro
TErJIOThl U paboTa. BHyTpeHHss
SHEPrusl OHOATOMHOI' O H1€aJIbHOIO
rasa

bu6moreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buael Termonepenauun

Bbu6morexa IIOK
https://m.edsoo.ru/ff0c5¢c36

32

VienbHag TENII0EMKOCTD BEIIECTBA.
KonuyectBo TennoTsl mpu

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
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tenyonepenadye. AnnadaTHbIi
mporiecc

IlepBbIil 3aKOH TEPMOIUHAMUKHA U

bu6moreka [JOK

33
€ro NpUMEHEHNE K U30IpoLeccam https://m.edsoo.ru/ff0c5efc
HeoOpaTtuMocTs mpoiieccoB B
34 npu 5 e. Bropoit I;aIL(IOH bubmorexa IIOK
PUpORe. BTop https://m.edsoo.ru/ff0c6230
TEPMOAMHAMHUKHI
35 [Mpunuun pevictBust u KITJ] bu6moteka [IOK
TENJIOBOW MaIlIMHbI https://m.edsoo.ru/ff0c600a
36 [{uxn Kapro u ero KIT/]
37 DKonoruyeckue npodieMsl
TEMJIOAHEPT €TUKH
O6o06maromuit ypok
38 «MOJ‘II:K HI: HaZIszmKa OcHOBBI Bu6mmorexa [IOK
yIp ' https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKHN
KonTtponsHas pabota o reme
39 «MonexymsipHas ¢usznka. OCHOBBI buomiorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHKI
40 [TapooOpa3oBaHue U KOH/ICHCALIUA. bu6motexa [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOMIOTHAS U OTHOCUTENbHAS
41 BJIQXKHOCTb BO37yXa. HachleHHBIH Bubmuorexa LIOK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucranmmueckue u
aMop¢HbIe Terna. AHU30TPOIHUS
Ii(b P bu6mmoreka [JOK
42 CBOMCTB KpuCTAILIOB. JKuakue

kpuctauibl. CoBpeMEHHbIE
MaTepHabl

https://m.edsoo.ru/ff0c65f0
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[InaBnenwne u KpUuCTaJlJIn3alus.

43 VaenpHasg TemioTa IiaBieHUs bubmiorexa TIOK
A ’ https://m.edsoo.ru/ff0c6708
Cybnumanust
bu6moreka [JOK
44 VYpaBHEHNE TEIIOBOIO OaaHca
p https://m.edsoo.ru/ff0c6820
DIIEKTPU3AINS TEIL. DIEKTPUYECKUU
45 3aps pI[BaL:sH a BJIEKT I/IZI;CKI/IX bubmrorexa [JOK
AL A p https://m.edsoo.ru/ff0c6bcc
3aps0B
[IpoBOOHUKH, TUIJIEKTPUKHU U
46 ncl))n HHOBO HI/?KI/I 3aK(I))H bubmmorexa HOK
YHPOBOA ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHHS AIEKTPHUIECKOTrOo 3apsia
B3anmMopnencTBue 3apsaa0B. 3aKOH
47 Kynona. ToueuHBIN 2IIEKTPUYECKUU bubmorexa TIOK
Y ) p https://m.edsoo.ru/ffOc6ced
3apsin
Hanps:k€HHOCTB 2JIEKTPUYECKOT0
48 nosist. [TpuHnun cyneprozunuun bu6mmoreka [IOK
ANEKTPUYECKUX MoJieH. JInHum https://m.edso0.ru/ffOc6df2
HaNPsKEHHOCTH
PaGora cuit arekTpocTaTHIecKoro
49 noid. [Torenuman. Pa3znocrs Enbmiorexa LIOK
' Hait https://m.edsoo.ru/ffoc6f00
[MOTEHIINAJIOB
I[TpoBOAHUKY U IUDRJIEKTPUKU B
50 3J'IpeKT i[)CTaTI/Iqu:)KOM HOIJ)'IC bubmmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JuanekTpuueckasi IpOHUIIAEMOCTh
b K
51 Onexkrpoémkocts. Konaencarop nomorexa [0

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DIJIEKTPOEMKOCTD MIOCKOTO
KOHJIEHCaTopa. JHeprus
3apsSKEHHOr0 KOHJEHcaTopa

bu6morexa IIOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnas pabora "M3mepenue
AEKTPOEMKOCTH KOHIeHcaTopa"

54

[IpyHIMD AEVCTBUS U TPUMEHEHH E
KOHJICHCAaTOPOB, KOMUPOBAILHOTO
amnmapara, CTpyHHOro mpuHTepa.
DNeKTpocTaTUYeCcKas 3aIlnTa.
3azeMiIeHUE JIEKTPOprOOpOB

95

DJIEKTPUYECKUNA TOK, YCIIOBHS €ro
cymectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma st
y4acTka 1enu

56

[TocnenoBarensHoOE, MapaelbHOE,
CMEIIAHHOE COETUHEHUE
poBOAHUKOB. JlabopaTopHas
pabota «3yueHne cMemaHHOTO
COEIMHEHMS PE3UCTOPOBY

0.5

but6moreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Pa6oTa 1 MOIIHOCTH 3JIEKTPHUECKOTO
ToKa. 3akoH J>xoynsa-Jlenua

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 11 moHOM (3aMKHYTOM)
anekTprdeckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«H3mepenne DJ1C ncTouHMKa TOKa U
€ro BHYTPEHHET' 0 COMPOTUBIICHUS»

0.5

bu6moreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHblii ypok. KoHTpOIbHaA
paboTa o Teme "DnekTpoauHaMUKa"

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56



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

/ Beepoccuiickas mpoBepodyHast
pabora

60

O6o6maromuit ypok
«DNEeKTpoAHAMUKAY /
Bcepoccuiickas npoBepouHas pabota

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

61

DneKTpOHHAs NPOBOJUMOCTh
TBEPABIX METAIIIOB. 3aBUCUMOCTh
CONPOTUBJIEHUS METAJIOB OT
temnepaTtypbl. CBepXIIpOBOAUMOCTh

62

DJEKTpUYECKUH TOK B BaKyyMe.
CBoHCTBa 3JEKTPOHHBIX TYYKOB

63

[TonmynpoBoHUKH, UX COOCTBEHHAS
Y IIPUMECHAs! IPOBOJUMOCTb.
CeoncrtBa p—Nn-niepexona.
[TomynpoBoJHUKOBBIE TPUOOPHI

Bbu6morexa IIOK
https://m.edsoo.ru/ff0c84ae

64

DNEeKTpUUYECKUU TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOIHAIIHSL.
DJIeKTPOIN3

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

65

DNEKTPUUYECKUU TOK B rasax.
CaMOCTOSTENIbHBIN U
HECaMOCTOATENBHBIN pa3psi.
Mounns. I1nazma

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

66

DNeKTpUYECKUuEe TPUOOPHI U
YCTPOMCTBA U UX MPAKTHYECKOE
npuMeHenue. [IpaBuia TeXHUKH
0e301macHOCTH

bubmmoreka [IOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

KonrtposnpHas pabota o reme

«Onekrpocraruka. [locTosHHbII bubmmorexa [{OK
67 . 1
3JeKTpUYecKuil TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeIax»
PesepBHbIii ypok. O6o0marommii bubmmorexa [JOK
68 1
ypok 1o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

IHOYPOYHOE IINTAHUPOBAHHUE

11 KUIIACC
KosauvecTBo yacoB DJIeKTPOHHBbIE
[
‘:;H Tema ypoxa Beero Kontpoasnsbie | IlpakTuyeckue IIJI:;:EHHH :gg)al;:))?;eenbﬂme
padoThI padoThI pecypesI
IlocTossHHBIE MArHUTHI U UX

1 B3auMoelicTBue. MarHUuTHOE I10JI€E. 1 but6mmoreka [JOK
BekTop MarHuTHOM MHAYKIIUH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW UHIYKIUU
MarsauTHO€ 1oJie TPOBOAHHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bubmmorexa [{OK
B3aumogeiicTBie NpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopnas pabota «3yuenne

3 MarHETHoIso HOJI:')ISI KaTyanI/Iy: 1 1 brbmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBHE MarHMTHOIO I10JIS Ha
MPOBOJHUK ¢ ToKOM. Cuna Amriepa.

4 JlaGopaTtopHas pabora 1 1 bubmotexa IIOK
«MccnenoBanue AeCTBUA https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOT'O MarHUTa HA PAMKY C
TOKOM)

JleficTBME MarHMTHOIO I10JIS Ha
5 JBUKYIIYIOCS 3apSKECHHYIO 1 bu6morexa [IOK

yactuny. Cuina Jlopenna. PaGora
cuisl JIopeHnna

https://m.edsoo.ru/ff0c9df4



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

DneKTpoOMarHuTHasT HHIYKIIHS.
IToTrok BekTOpa MarHUTHOMN
uaaykuuu. 3J1C naaykuuu. 3aKoH
3IEKTPOMAarHUTHON MHAYKIIUU
@apanes

JlabopaTopHas pabora
«HccnenoBaHue sIBIEHUS
ANEKTPOMATHUTHON MHAYKIIUK»

but6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NupykTUBHOCTD. SIBIIEHHE
camounaykuuu. IJ1C
CaMOMHIYKIIMH. DHEprus
MAarHUTHOTO MOJIA KaTYLIKH C TOKOM.
DJIEKTPOMarHuTHOE MOJIe

bu6moreka IIOK
https://m.edsoo.ru/ff0ca600

TexHuueckne ycTporucTBa U UX
MIPUMEHEHUE: TOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMAarHHUTHI,
3IEKTPOABUTATEIb, YCKOPUTEIU
3JIEMEHTApPHBIX YaCTHII,
WHAYKIIMOHHAA MeYb

10

O6o006maromuii ypok «MarautHoe
nojie. DJIEeKTpOMarHuTHas
WHTyKLUS)

bu6moreka IIOK
https://m.edsoo.ru/ff0cab82

11

Kontponbshas pabota mno reme
«MarnutHOe noJe.
DneKTpOMarHuTHAsT MHAYKLIHS

bu6moreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBobOOaHbBIE MEXaHUYECKHE
konebanus. ['apmoHnueckue
KosnebaHus. YpaBHEHHE

Bbub6morexa IIOK
https://m.edsoo.ru/ff0caf06



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

rapMOHUYECKUX KOJIeOaHMil.
IIpeBpaienue sHepruu

13

JlabopaTopHas pabora
«MccnenoBanue 3aBUCMMOCTH
Tepro/Ia MaJIbIX KOJIeOaHMI Tpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACChI
rpy3a»

14

KonebaTenbHblil KOHTYD.
CB0OOAHBIE 3JIEKTPOMArHUTHbIE
KoJ1eOaHUs B HI€AIbHOM
KoJie0aTeIbHOM KOHTYpE. AHAIO0TUs
MEXAY MEXaHUYECKUMHU H
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bu6moreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akoH
COXpaHEHUS DPHEPTHH B UJICaTbHOM
K0J1e0aTeIbHOM KOHTYpe

bubmmoreka [IOK
https://m.edsoo.ru/ffO0ch9c4

16

[IpencraBnenue 0 3aTyXarmux
KosieOaHusAX. BbIHYKeHHbIE
MEXaHUUYECKUE KOJIEOAHMUsI.
Pezonanc. BeiHyX1cHHBIE
3JIEKTPOMArHUTHBIE KOJIEOaHUs

bu6moreka [JOK
https://m.edsoo.ru/ffOchb86

17

IlepemeHHBIN TOK.
CuHycon1aIbHbIW IEPEMEHHBIN TOK.
MoI1HOCTh TEPEMEHHOT0 TOKA.
AMIUTMTYIHOE U IEUCTBYIOLIEE
3HA4YE€HUE CUJIbl TOKA U HAINPSHKEHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpanchopmatop. [Ipoussoactso,
nepeqayda u notpedeHue
ANEKTPUUECKON SHEPTUU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

YCTpOoHCTBO M TPaKTUYECKOE
MIPUMEHEHUE FIEKTPHUUIECKOTO
3BOHKA, F'€HEepaTopa MePEMEHHOI0
TOKA, JIMHUM JIEKTpoIlepeiayd

bu6morexa IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHUE PUCKH NPU
IIPOU3BOJICTBE IIEKTPOIHEPTUU.
Kynbrypa ncnosns3oBanus
3JIEKTPO3HEPIUH B [TOBCETHEBHOU
KU3HU

21

MexaHn4eckue BOJIHbI, yCIOBHS
pacnpoctpanenus. [lepuon.
CKOpOCTh paclpOCTpaHEHUs U
JunHA BoiHBL. [lonepeunsie u
MIPO/I0IbHBIE BOJIHBI

bu6moreka IIOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocTb 3ByKa. [’ pomKoCTh
3ByKa. Beicora ToHa. TemMOp 3Byka

bubmmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

DNEeKTpOMarHuTHBIE BOJIHBI, UX
cBoMCTBa U CKOpocTsh. [lIkana
JJIEKTPOMAarHUTHBIX BOJIH

bu6moreka [JOK
https://m.edsoo.ru/ff0ccfe0

24

HpI/IHHI/IHH paanocCBA3U U
TeaeBuaeHus. Pa3Butue CpCacTB
cBs3u. Panuonokanus

25

Kontponsnas pabora «Konebanus u
BOJIHBI»

bu6moreka IIOK
https://m.edsoo.ru/ff0cc6f8

26

IIpsimonuHeitHOE pacnpoCTpaHEHUE
CBETa B OJIHOPOJIHOM Cpejie.
ToueuHblil UICTOUHUK cBeTa. JIyd
CBETa

bubmumoreka [IOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
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

OtpaxeHue cBera. 3aKOHbI

27 oTpaxkenus ceera. [locTpoenne bubmioreia LIOK
3 https://m.edsoo.ru/ff0cd4e0
n300pake€HUH B IIJIOCKOM 3€pKaje
[Ipenomnenue ceera. [TonHoe
98 BHYTPEHHEE OTpaKEHHE. bu6mmorexa [IOK
[IpenenbHBIN yro MOJIHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXKECHUS
29 JlaGopaTtopHas pabora «M3mepenune bubmotexa IIOK
MOKA3aTels MPEJIOMIICHUS CTEKJIA https://m.edsoo.ru/ff0cd67a
Jlunzel. [ToctpoeHue n3o0pakeHU i
30 B trH3e. DopMyIia TOHKOH JTMH3BI. bubmiorexa [JOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
JlabopaTopHas pabora
31 «HccnenoBanue cBONCTB
M300paKEHUI B TMH3AX)»
Hucnepcus ceta. CI0XKHBIA COCTaB
39 6enoro ceera. [[Bet. JlaboparopHas
paborta «HabmoaeHune qucrepcun
CBETa»
Wnrepdepenuus ceera. udpakuus bubmoreka [IOK
33 N
cBeta. Judpaknuonnas pemerka https://m.edsoo.ru/ff0ced22
34 ITonmepeyHOCTH CBETOBBIX BOJIH. bu6morexa [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
OnTHueckue npudopsl U ycTpoicTBa
35 Y yCIIOBUSA UX 0€30MacHOro
MIPUMEH EHUS
36 ['panu1Bl IPUMEHUMOCTH bu6morexa [IOK

KJIACCUYECKOW MEXaHUKH.

https://m.edsoo.ru/ff0cf862



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

[TocTynaTel crienyalbHOW TEOPUH

OTHOCHTEIbHOCTHU
OTHOCUTENBHOCTh

37 OJIHOBPEMEHHOCTHU. 3aMeJIJICHnE buomiorexa LIOK

AHOBP ] 8 https://m.edsoo.ru/ffOcfad2
BPEMEHHU U COKPAIICHHE JITTHHBI
OHeprus U UMIyJIbC

38 PENATUBUCTCKOMN YacTHIlbl. CBA3b bubmoreka [IOK
MACCBhI C SHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust mokos
KonTponbsHas padora «OnTuka.

39 OCHOBBI CIIEIUMAJIBHON TEOPUH bubmiorexa [JOK

5 P https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIHHOCTH»

40 ®otonsl. Popmyna [Inanka. bu6mmoreka [IOK
DHeprus U UMIyJIbC (GpoToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAaHUE Eu6 LIOK

nonmoTexa

41 oToaddekra. O A.T.

Qotodpexta. Onbrrs https://m.edsoo.ru/ffOcffc4
Cronerosa
3akonsbl poTodrddekra. YpaBHeHue
42 3H”HH1TeI(/113Ha i)l(bq)oroa(b(gema Bubmiorexa [OK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potordpdexra
Hasnenune ceera. OnbiTe I1. H.
43 JleGeneBa. XuMHUECKOE JEHCTBHE bubmorexa [JOK
AeB. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTBa U
44 MPAKTUIECKOE TPUMEHEHH E:

(doTorIeMeHT, POTONATUHK,
CoJTHEUHast OaTapesi, CBETOUO



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemenune 3agay no teMe «D1eMEHTHI

Bbub6morexa IIOK

4 KBaHTOBOU ONTHKH https://m.edso0.ru/ff0d0302
Mopens atoma TomcoHa. OnbITHI

46 Peszepdopna mo paccesuuto o- buomiorexa LIOK

https://m.edsoo.ru/ff0d091a
yactwuil. [lanerapHas Mmozess atoma
bu6moreka [JOK

41 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u normouieHue poToHoB

48 IIpU IEPEXo/e aToMa C OAHOTO bu6motexa [IOK
YPOBHS SHEPruu Ha Apyroil. Bumas https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHOBBIE cBOMCTBA YacTull. BonHbl
ne bpouns. KopryckyisipHo- bubmmorexa [{OK

49 .

BOJIHOBOM Ayayin3M. CHOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJIEHHOE U3JTyYeHue
OTKpBITHE PATUOAKTUBHOCTH.

50 Omerter Pezepdopna mo bubmmorexa [JOK
OMpeIeNICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTHBHOIO U3JTydCHHS
CaowuctBa anba-, 6era-, ramma-

51 n3ilydeHus. BnusHue
pPaaroOaKTUBHOCTH Ha JKUBBIE
OpraHU3MBbI
OTKpbITHE TPOTOHA U HEWTPOHA.

59 N3oronsl. Anbda-pacna. bu6morexa [IOK
DNEeKTPOHHBIW U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnafn. 'amma-u3nydeHue

53 DHeprus CBsI3M HYKJIOHOB B SIApE. bubmmorexa [{OK

S nepubie peakuuu. SAnepHbin

https://m.edsoo.ru/ff0d 1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peaxtop. [IpobiieMbl, mepCreKTUBHI,
9KOJIOTMY ECKUE ACTIEKTHI SIICPHOU
SHEPreTUKH

54

DneMeHTapHble YacTUIlbl. OTKpbITHE
Mo3uTpoHa. MeToibl HAOIIOICHUS |
perucTpanuu 3J1eMeHTapHbIX
yactul. Kpyruslii cton
«DyHnameHTaIbHbIE
B3auMoaencTsua. ExnHCcTBO
(hbU3HYEeCKOW KapTUHBI MUPa»

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMHH.
[IpuknanHoe 1 MUPOBO33PEHUECKOE
3HaYeHue acTpoHoMuu. Bug
3BE€31HOro0 Heba. Co3Be3nus, spKue
3BE3/bl, IJIAHETHI, UX BUIUMOE
nemxeHue. CoHeuHasi cucteMa

56

Connune. ConHeyHass akTUBHOCTb.
Ucrounuk sneprun CoaHIa U 3BE3]

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3bI [ITABHOU
nocJeoBaTeNbHOCTH. BHyTpeHHee
crpoenue 38€371. COBpeMEHHBIE
MIPEJCTaBICHUS O IPOUCXOXKIACHUH U
spommonuu CosHIa U 3BE3]1

58

Mieunsid [Tyt — Hama
T"anmaktuka. IlonoxxeHnue u IBMKEHUE
Coumnuna B ['amaktuke. ['amakTuky.
UepHble OBIPHI B IApax rajlaKTUK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pa3beranue ranakTuk.
Teopust bonbiioro B3peIiBa.
PenukToBOE n3nydcHue.
MeraranakTrka

60

Hepeuennsie npobiemsl
aCTPOHOMUU

61

KonTponbHas paboTa «31eMeHTbI
aCTPOHOMHH U acTPODU3UKI»

62

O6o6maromuii ypok. Ponb ¢pusnku
Y aCTPOHOMMH B SKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COIUAIbHOMN U
ATHUYECKOM chepax AesATeTbHOCTH
YyeJIOBEKa

63

O6o06maromuii ypok. Pons 1 Mmecto
(U3MKH U aCTPOHOMUU B
COBPEMEHHOW Hay4YHOU KapTHUHE
MuUpa

64

O6o6maromuii ypok. Ponb
(bu3nUecKoit Teopun B
(OpMHUPOBAHUY ITPEACTABICHUHN O
(bu3nYecKoi KapTHHE MHpPa

65

O6006maromuit ypok. Mecro
(U3NYECKOI KApTUHBI MUPA B
o01IeM Py COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEACTABICHUI O IPUPOAE

66

Pe3epBHBIN ypok. MarHuTHOE TIOJIE.
DneKTpoMarHuTHash HHIYKIIHS




PeszepBHubiii ypok. Ontrka. OCHOBBI

67 CreaabHOU TCOPUH 1
OTHOCHUTEIBHOCTH
Pesepnbiit ypok. KBanToBas ¢pusuka.
bu6moreka [JOK
68 DneMEeHThl aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpopu3UKU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

10 KVIIACC

Kon
IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAaThl 0CBOCHUSI OCHOBHOM
NMpoBEPsIEMOT0

00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 06pa3zoBaHus
pe3yabTrara

JleMOHCTpUpOBaTh Ha MpUMEpax poib U MecTo (HU3UKU B
101 (OopMHPOBAaHUHU COBPEMEHHON HAY4YHOW KapTHHBI MHpA, B Pa3BUTHH

COBPEMEHHOW TEXHUKH U TEXHOJOTUH, B TPAKTHYECKOM €A TENBbHOCTH

Jmroaen

YYUTBIBaTh TPAHUIIBI TPUMEHEHUS U3yUYCHHBIX (U3HUECKUX MOJIETICH:
MaTepHasibHasl TOYKa, WHEPIHAIbHAS CUCTeMa OTCYETa, abCOIIOTHO
10.2 TBEPIIOE TENO, UCATbHBIN ra3; MOJIEIN CTPOSHUS I'a30B, KUJIKOCTEH U
TBEPABIX TEJN, TOUYCUHBIM DIEKTPUUECKUA 3apsl — NpU PEIICHUH

¢dusznueckux 3amaqy

Pacnio3naBaTh usnueckue sAByeHUs (Mpouecchl) U 00bACHATh UX HA
OCHOBE 3aKOHOB MEXAaHMKHU, MOJIEKYJIIPHO-KMHETHUYECKONH TEOpUU
CTPOCHHS BEINECTBA U JJIEKTPOJAMHAMUKHU: PAaBHOMEPHOE H
PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE JABI)KEHHE, CBOOOIHOE NaJeHIe
TeJ, JBUKEHUE IO OKPYKHOCTH, MHEPLHUS, B3aUMOJECHCTBUE TEI
10.3 g dy3us, OpOyHOBCKOE MABHXKEHHE, CTPOCHHE IKHUAKOCTEH U
' TBEPABIX TeJ, U3MEHeHue o0béMa Tel TpH HarpeBaHUU
(oxna)kJieHnu), TEMJIOBOE paBHOBECHE, HCIapeHHe, KOHIEHcallus,
IUIaBJICHUE, KPUCTAJUIM3aLMs, KHUIIEHHE, BIJIAXKHOCTh BO3/YyXa,
MOBBILICHUE JABJICHUs Tra3a IIpU €ro HarpeBaHUM B 3aKPBITOM
cocyle, CBsA3b MEXKIy INapaMeTpaMH COCTOSHMS Tra3a B

usomnponeccax; 3JICKTpru3anus T, B3aHMOJICHCTBHE 3apsa10B

OnucelBaTh MEXaHUYECKOE JIBUKEHME, HCIOJb3ys (u3nueckue
BEJIMYMHBL: KOOPAUHATA, IIyTh, IIEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, Cuila, HMIIYJbC Tela, KHUHETHYECKas »JHEpPrusd,
10.4 MOTEHIMAIbHAs JHEPrusi, MexaHuueckas padoTa, MeXaHHW4yecKas
' MOIIHOCTh; HpPH ONUCAHMM MPaBUIBHO TPAKTOBATh (DU3UYECKUN
CMBIC HCIMOJb3yeMbIX BEJIWYUH, MX OOO3HAYEHHUS U EIUHUIBL,
HAXOAUTh (POPMYJIBI, CBA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEINYUHY

C ApYyIruMH BECIIMUYNHAMU

OnuceIBaTh H3YUYCHHBLIC TCIIJIOBBIC CBOHCTBA TeJI M TEMNJIOBBLIC

10.5

SAIBJICHHS, HUCIIOJIb3YyA (1)I/ISH‘ICCKI/IC BCJIIMYMWHBI. JOAaBJICHUC Ta3a,




TeMIeparypa, CpeaHss KHUHETHYEeCKas DHEPrUs XaoTUYECKOro
JNBU)KEHUS MOJIEKYJ, CpPEIHEKBaJApaTHUYHAs CKOPOCTb MOJIEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI DJHEprus, paboTa rasa,
KO3((PUIIMEHT TMOJIE3HOr0 JAEWCTBHS TENJIOBOrO ABUTATENS; MPU
ONMMMCAaHWHM  TPAaBUJIBHO  TPAKTOBaTh  (PU3WYECKHA  CMBICI
UCIOJIB3yeMbIX BEIUYHMH, UX O0O3HAUCHUS M CAMHHIIBI, HAXOIUTh
(dbopMyJNbl, CBS3BIBAIONIME JaHHYI (PU3WYECKYI0 BEJIMYUHY C

APYrumMu BCJIMYHMHAM

10.6

OnuceiBaTh H3yYEHHBIE DJIEKTPUYECKUE CBOMCTBAa BEIECTBA U
AIIEKTPUYECKHE SIBICHUS (MIPOLIECCHI), MCHONB3YsS (hU3HUECKUe
BEJIMYMHBL:  DJEKTPUUECKUN  3apsl,  AJIEKTPUYECKOE  IOJeE,
HanpsHKEHHOCTD  TOJIsI, TMOTEHIMAaJ, PAa3HOCTb MOTEHIMAJIOB; IPHU
OMMCaHUM  MPaBWIBHO  TPAaKTOBaThb  (U3WYECKUH  CMBICI
UCTONBb3YEMbIX BEIMYUH, UX O0O3HAYCHHs] M EIUHUIIBI, YKa3bIBATh
(dbopMyIbl, CBA3BIBAIONINE JAHHYIO ((U3NUECKYIO BETUUUHY C APYTUMU

BCIMYHMHaAMH

10.7

aHAJM3UPOBATh (PU3UYECKUE TMPOIECChl M SBJICHUS, HCIOJb3Ys
¢bu3nyecKre 3aKOHBI M MPUHIIUIBLI: 3aKOH BCEMHPHOTO TATOTEHUs, |,
Il u 11l 3axonsl Hpr0TOHA, 3aKOH COXpaHEHUSI MEXaHUUECKOM SHEPruu,
3aKOH COXPaHEHUS UMITYJIbCa, IPUHIUIT CYTIEPIO3UIIUU CUJI, TPUHIUIT
paBHONpPaBUsT MHEPUUAIBHBIX CHCTEM OTCYETA; MOJIEKYJISPHO-
KHHETUYECKYI0 TEOPUIO CTPOCHHUS BEIECTBA, Fa30BbI€ 3aKOHBI, CBA3h
cpenHeld KMHETHYECKOM AHEpPruM TEIMJIOBOTO IABMXKEHUS MOJEKYJ C
a0COJIIOTHOM TeMIepaTypoid, IepBbIil 3aKOH TEPMOJIMHAMHUKH; 3aKOH
COXpaHEHHUsS 3JIEKTPUUYECKOro 3apsna, 3akoH Kyrona; mpu sToM
pa3nuyaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €M0 MAaTEeMaTHYECKOEe

BBIpaXKEHUE U yCIOBHs (I'PaHULIbI, 007aCTH) IPUMEHUMOCTH

10.8

OOBSICHAT, OCHOBHBIC MPUHIIMIBI JEHCTBHS MAaIlWH, MPUOOPOB M
TEXHUYECKUX YCTPOIMCTB; pa3iuyaTh YCIOBHS UX 0€30MacHOro

HCIIOJIL30BaHUS B IOBCEIHEBHOM KU3HU

10.9

BremomHaTs OKCIIECPUMCEHTEI 110 UCCIICJOBAHUTIO (1)I/I3I/I‘-IGCKI/IX SIBIICHUH
" IpoLeCCOB € UCIOJb30BAHUEM IPAMBIX U KOCBCHHBIX I/ISMCpeHI/II\/'I;
pu 3ToM (OpMYJIMPOBATH NPoOIeMy (3aAauy) U TUIOTE3y y4eOHOro
OKCIIEPUMEHTa, COOMpaTh  YCTAHOBKY W3  IPEAJIOKEHHOTO

00opyIoBaHUS, TPOBOJUTH OMBIT U (POPMYINPOBATH BEIBOJIBI

10.10

OCYHIGCTBJ'ISITI) NpsAMBIC W KOCBCHHBIC H3MCPCHUA (I)I/ISI/I'—IGCKI/IX
BCJIMYMUH, IIPpHU 3TOM BBI6I/IpaTI) OIITUMAIBHBII CIIOCO0 HU3MCPCHUA U

HCII0JIB30BATh U3BCCTHBIC MCTOABI OLICHKHU HOFpCHIHOCTCfI I/ISMepeHI/Iﬁ




10.11

HccrnenoBath 3aBUCMMOCTH MEKIY (PH3UYCCKMMH BEIMYUHAMH C
MCIOJb30BAHUEM MPSIMBIX H3MEPEHUH; MPU 3TOM KOHCTPYHPOBATH
YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAThl IOJYyYECHHOW 3aBHCHMOCTH
(U3HYECKUX BEJIMYMH B BHJIC TAOJIUII U Tpa(UKOB, J1€7aTh BBIBOJIBI 110

pe3yjibTaTaM UCCICAOBAHUSA

10.12

CoOmromaTh mpaBuiia 0e30MacHOrO Tpyda MpU TPOBENCHUU
UCCIIEZIOBAaHUNA B paMKax y4eOHOro OKCIEePHUMEHTa, Y4eOHO-
MCCIIEZIOBATEIILCKOM U TPOCKTHOMN JIEATEIHbHOCTH C HCIIOIb30BAHHEM

M3MEPHUTENBHBIX YCTPONCTB U TJAOOPaTOPHOTI0 000pyA0BaHUS

10.13

Pemats pacuérHble 3a1a4u ¢ SIBHO 3aJJaHHON (DH3UYECKON MOEblo,
UCMONB3Ys (PU3MYECKUEe 3aKOHBl M NPUHIMIIBI, Ha OCHOBE aHaJM3a
yCIIOBUSL 3a/Jayd  BbIOMpaTh (PU3MUECKYI0 MOJENb, BBIIEISTH
¢u3nyeckre BeIMUUHBI U (POpMYJIbl, HEOOXOAUMBIE 1JIs €€ pelleHus,
IPOBOAUTh pacyé€Tbl U OLICHMBAThb PEAJIBHOCTb IOJIYYEHHOIO

3HAYCHUS (PU3NIECKOIN BETUINHBI

10.14

Pemwlars  kayecTBeHHBIE  3aJayd:  BBICTpAaMBaThb  JIOTMYECKHU
HENPOTUBOPEUYUBYIO LENOYKY PACCYXKIECHUM C OIIOPON HA U3YUYEHHBIE

3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘~I€CKI/I€ SBJICHUS

10.15

Hcnonp30BaTh MNpU  pelICHHH Yy4eOHBIX 3aJad COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTMH I TIOHCKA, CTPYKTYPHUPOBAHHUS,
WHTEePIpETAUA U TPEACTaBICHUS Y4eOHON M HaydHO-TOMMYJISIPHOM
uH(pOopMaIuu, MOIYYEHHON U3 Pa3IMYHbIX HCTOYHUKOB; KPUTHUYECKU

aHAJM3UPOBATH MOJTYYAEMYI0 HH(OPMALIHIO

10.16

[TpuBoauTh mpHUMEpHl BKJIAZA POCCUHCKUX U 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIEr0

MHpa, B Pa3BUTHC TCXHUKU U TEXHOIOTHI

10.17

Hcnonb3oBaTh TeOpeTHdeckue 3HaHMUS MO (U3UKE B NOBCEIHEBHON
KM3HM A1 oOecredeHust O€30MACHOCTH IpU  OOpallleHuu C
npubopaMu U TEXHUYECKUMHU yCTpOHCTBaMH, s COXpaHEHHUs
30pOBbSI U COOJIIOZEHHS HOPM HKOJIOTMYECKOrO IOBEACHMS B

OKpYyXKarolleH cpene

10.18

PaGoTaTh B rpymime ¢ BEIIOIHEHUEM PAa3IHMYHBIX COIUATbHBIX POJICH,
IUIAHUPOBATh  pabdOTy TPYNIBI, PAlUOHAIBHO pacHpenemnsiTh
00SI3aHHOCTH W TIJIAHUPOBATh JEATEIBHOCTh B HECTaHIAPTHBIX
CUTyalMsAX, aJ€KBAaTHO OLIEHHWBATh BKJIAJl KaXXJIOro M3 YYaCTHHKOB

IPYNIBI B peLIEHHE pacCMaTpUBaeMoi MpoOIeMbl




11 KJIACC

Kon
NMPoBEPSIEMOT0
pe3yJjibTara

IIpoBepsieMble NMpegMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 0o0pa3zoBaHus

111

JleMOHCTpUpOBaTh Ha TMpHUMEpax poilb U MecTo (HU3UKU B
(GopMUPOBAaHUU COBPEMEHHOW HAay4YHOH KapTUHBI MUpPA, B pPa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTHi, B IPAKTUUECKON 1eATEIIBHOCTH

JFO/Ie!, IIEOCTHOCTh U €UHCTBO (PU3NUECKON KapTUHBI MHpa

11.2

Y4uThIBaTh TpaHULIBI HIPUMEHEHUS U3YUEHHBIX GU3NIECKUX MO IIEH:
TOYEUYHBIN YJIEKTPUYECKUN 3apsil, iAepHas MOJAEIb aTOMa, HYKJIOHHAs

MOJI€/Ib aTOMHOI'0 Siipa NPH peIIeHnN GU3NYECKUX 3a]1au

11.3

PacnioznaBate pusnueckue siBieHHs (MIPOIECCHI) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMHKMA ¥ KBAaHTOBOW  (pu3wKU:
AJIEKTPUYECKAsl TPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE  JICHCTBUS  TOKAa,  B3aUMOJCHCTBHE  MAarHUTOB,
JICKTPOMATHUTHAS WHIYKIUS, JCHCTBUE MArHUTHOTO IO Ha
MPOBOJAHUK C TOKOM U JABWXKYIIMICS 3apsjl, 3JIEKTPOMArHUTHBIC
KoJe0aHWsI M BOJIHBI, MPSMOJIUHEHHOE pacIpoCTpaHEHHE CBETa,
OTpaKE€HUE, TMpeloMieHne, uHTephepeHuus, audpakuus U
MOJNISIPU3AIIHS CBETa, TUCIepCHs CBeTa, POTOINEKTpUYecKuid 3P ekt
(poroaddexT), cBeToBOE MaBiieHHE, BOSHHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJOpPOJA, ECTECTBCHHAas W HCKYCCTBEHHAas

PaaruOaAKTHUBHOCTD

11.4

OnuceiBaTh M3Y4YCHHBIE CBOMCTBAa BellecTBa (IJIEKTPHUUECKHE,
MarHuTHBIE, ONITUYECKUE, IIEKTPUIECKYIO TPOBOIUMOCTD Pa3IMYHBIX
Cpea) U DICKTPOMAarHUTHBIE SIBJIEHUS (IIPOLIECCHI), HCIOIb3Ys
¢u3nueckre BEIMYMHBL DJIEKTPUUYECKUW 3apsl, CHJIa TOKa,
AIIEKTPUYECKOE  HAaINpsDKEHHE, JJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh nmotenuuanon, IJ(C, pabora Toka, HHAYKLHS MAarHUTHOTO
nonsi, cuna Awmmepa, cuia JlopeHla, MHIyKTUBHOCTh KAaTYIIKH,
SHEPrus SNEKTPUUYECKOr0 WU MArHUTHOTO IOJEH, Mepuo] M 4acToTa
KoyieOaHMi B KoJiebaTeIbHOM KOHTYPE, 3apsil ¥ CHJia TOKa B Ipoliecce
TapMOHUYECKUX  DIJIEKTPOMAarHUTHBIX  KonebaHuii,  (okycHoe
paccTosIHUE W OMTHYECKas CHJa JIMH3BI; TPU ONMUCAHUU TPABUIHHO
TPaKTOBaTh (U3MUYECKUI CMBICT HCIOJIB3YEMbIX BEIUYHH, HX
0003HAYEHUST M CIUWHHUIIBI; YKa3blBaTh (DOPMYIIBI, CBS3BIBAIOIIUE

JaHHYIO (bI/ISI/I‘IeCKYIO BCIIMYHUHY C APYT'MMHU BCIIMYNHAMU




11.5

OnuceiBaTh M3y4YEHHBIE KBAHTOBBIE SIBJIEHUS M  IPOLECCHI,
UCHOJIB3YS (DU3MUECKUE BEIUYUHBI: CKOPOCTHh 3JIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJHBI U YacTOTa CBETA, DHEPrUsl M UMITYIbC (HOTOHA,
MepUOJ NOJypacnana, 3HEprus CBsA3u aTOMHBIX AJ1€P; IPU O CaHUU
MPaBUJIBHO TPAaKTOBaTh (U3MUECKHA CMBICT  HCIOIB3YEMBIX
BENIMYMH, WX OOO3HAYEHUsS W EAMHUIIBI, YKa3blBaTh (HOPMYIIBL,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEJIMYUHY C JpPYTUMHU

BCIIMYMHAMU, BBIYUCIIATh 3HAYCHHUC (1)I/I3PILI€CKOI‘/'I BCINYHUHBI

11.6

AHanmm3upoBaTh (QHU3UYECKHE TMPOLECCHl M SBICHUS, HCIONb3YS
¢u3nYecKkne 3aKOHBI W NPUHIUOBL 3akoH OMa, 3aKOHBI
MOCJIEA0BATEIbHOIO M MapaJUIEIbHOIO COEAUHEHUS IMPOBOJIHHKOB,
3akoH J[xoyJis1 — JIeHa, 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIMH, 3aKOH
MPSIMOJIMHEMHOT0 PacpoCTpaHEHUs CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHbl MpPEJIOMJIGHUS CBETa, YypaBHEHUE OWHINTEHHA IS
doTodddekTa, 3aKOH COXpaHEHHsS] SHEPrUU, 3aKOH COXpaHCHHS
WMIYJIbCA, 3aKOH COXpPaHEHUs HJIEKTPUUYECKOro 3apsjia, 3aKOH
COXpaHEHHUS MAacCOBOrO 4YHcla, IMOoCTydaThl bopa, 3akoH
PaaMoOAaKTUBHOIO pacnajaa; NOpd OATOM pa3audyaTh CIOBECHYIO
($hOopMyIMPOBKY 3aKOHA, €r0 MATEMAaTHYECKOE BRIPAKEHHUE U yCIIOBHS

(rpaHuIlBl, 006J1ACTH) TPUMEHUMOCTU

11.7

OHpeIIeJIHTL HampaBJICHUC BCKTOpAa HWHAYKIUHU MAr"HuTHOI'O TIIOJIA

IIPOBOJHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHna

11.8

CTpouTs W ONUCBHIBATH HM300paKeHHE, CO37aBAEMOE ILIIOCKUM

3€pKajoM, TOHKOHN JIMH301

11.9

BBINOHATH 3KCIIEPUMEHTHI 110 UCCIIECIOBAHUIO (DH3UUECKUX SIBICHHI
U TIPOIIECCOB C UCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX U3MEPECHUH;
pu 3TOM (GOPMYIIHPOBATH MpodIieMy (3a71a4y) U TUIIOTE3y y4eOHOTO
DKCIIEPUMEHTa,  COOMpPaTh  YCTAHOBKY M3  IMPEIJIOKEHHOTO

000py10BaHUs, IPOBOJUTH OIBIT U (OPMYJIMPOBATH BBHIBOJIbI

11.10

OcyuiecTBiATh TpsiIMble M KOCBEHHBIE H3MEpPEeHUsS (PU3HUECKHX
BEJIMYWH; MPH STOM BBIOMPATH ONTUMAJbHBINA CIIOCOO M3MEPEHUS U

HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OI1CHKHU HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH C UCIOJIb30BAaHUEM
NPSAMBIX U3MEPEHHI; TpU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpOBaTh pe3yNLTATHl MOJIYYCHHOH 3aBUCUMOCTH (PU3HUECKHX
BEJIMYWH B BU/JIE TAOIHII U rpaKOB, 1eIaTh BEIBOJIBI IO pe3yIbTaTaM

HUCCICa0BaHUA




11.12

CobmronaTe mpaBuiia 0O€30MACHOrO TpyJAa MpPH POBEICHUU
HCCIICIOBAaHMI B paMKax Y4eOHOro OKCIEepUMEHTa, Y4eOHO-
MCCJICJIOBATENIbCKOW U IIPOSKTHOM ACSTEIBHOCTHU C HCIIOIb30BAaHUEM

HU3MEPUTEIIBHBIX YCTPOMCTB M JJaOOPAaTOPHOr0 000PYTOBAHUS

11.13

Pemats pacuérHble 3a1auu ¢ ABHO 33aHHOIN (PU3MUECKON MOJIEIBIO,
UCHOJB3Ys (PU3NYECKUE 3aKOHbI M MPUHLUIIBI, HA OCHOBE aHaJIM3a
yCIOBHUSA 3aJaud  BBIOMpAaTh (U3MUECKYIO MOJENb, BBIIACIATH
¢bu3nUecKue BEIMIUHBI U (HOpMYJIIbI, HEOOXOIUMBIE JIJIsl €€ pelIeHHs,
MPOBOAUTh pacu€Tbl U OLICHMBAThb PEAIBHOCTb IOJIYYEHHOI'O

3HaueHMs (PU3MUECKON BEIUUNHBI

11.14

Pemwlars  kayecTBeHHBIE  3aJayd:  BBICTpAaWBaTb  JIOTMYECKHU
HEMPOTUBOPEUUBYIO LEMOYKY PACCYXKIECHUM C OMIOPON HA U3YUEHHBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘~IGCKI/IC SABJICHUA

11.15

Hcnonp3oBaTh MOpH  pEIIEHUH Yy4eOHBIX 3aJad COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJOIMHM /I TIOHCKA, CTPYKTYpUPOBAHUSA,
WHTEPIpEeTAllud U MPEACTaBIeHUS Y4eOHOH M HaydHO-TOMMYJISIPHOM
uH(pOpMaIUH, TOTYYEHHON U3 Pa3IMYHBIX UCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOIYYAEMYIO HH(OPMALIHUIO

11.16

OOBSICHSITh MIPUHIUIIBI IEHCTBUS MAIINH, IPHOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3inuaTh yCJIOBHUS MX O€30MacCHOr0 HMCIOJIb30BaHUS B

MOBCEIHEBHOM JKU3HU

11.17

[TpuBoaNTH mpUMeEpHl BKJIAZa POCCUHCKUX U 3apYyOESKHBIX YUEHBIX-
(HU3MKOB B pa3BUTHE HAYKH, B O0BSICHEHHE ITPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHC TCXHUKU U TEXHOIOTHI

11.18

Hcnons3oBaTh TCOPCTUICCKUC 3HAHUA 110 (1)I/I3I/IKC B MOBCEIHEBHOM
KHU3HU A oOecrieyeHnuss 0€30IIaCHOCTH Ipu O6paH_IeHI/II/I C
an6opaMH n TCXHUYCCKUMU YCTPOﬁCTBaMH, 1A COXpaHCHUS
300POBbA H CO6J'II-0I[GHI/IH HOPpM 3KOJOIrM4€CKOro I1OBCACHUA B

OKpYyXKarolleH cpene

11.19

PaGotatk B rpyIie ¢ BBIIOJHEHUEM Pa3IUYHBIX COIIMAIBHBIX POJICH,
IJJAHUPOBaTh  pabOTy  TPYyNIbl, paIMOHAILHO  PACIPEACIATH
00s3aHHOCTH W IUIAHUPOBATh JEATCILHOCTh B HECTAHJIAPTHBIX
CUTyallUsiX, aJICKBAaTHO OIIEHHWBATh BKJIaJ KaXJOr0 M3 YYaCTHUKOB

IPYIIIBI B pellIEHHEe pacCMaTPUBAEMOM MPOOIeMbI




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon Kox nposepsiemoro
IIpoBepsieMble 3J1€eMEHTHI COAEPKAH S

pa3aeja 3JIECMECHTA

OU3NUKA U METO/Ibl HAYYHOI'O IIO3HAHUMA

O®uznka — Hayka o mnpupoge. Hayuneie
11 METO/Ibl TO3HAHUS OKpY:Karouiero Mupa. Poib

OKCIICpUMCHTAa W  TCOpUU B  IIPOILECCCC

MO3HAHUS IPUPOBI. DKCIEPUMEHT B (pr3nKe

MogenupoBanre (U3HUECKUX SBICHUH U
1 IIPOLIECCOB. Hayunsie TUIIOTE3BI.
dusnueckue 3aKOHbBI M Teopuu. ['paHUIBI
12 IPUMEHUMOCTH  (PU3MUECKMX  3aKOHOB.
' [Ipunuun cootrBerctBus. Pomb u  mecTo
¢u3nkd B (OPMHUPOBAHUU COBPEMECHHOM

HAy4YHOW KapTHUHBI MHUpPa, B TPAKTUYECKOU

HEATENLHOCTH JIFOAEN

2 MEXAHUKA

Pazgen KUHEMATUKA

MexaHnyeckoe JIBIKEHUE.
211 OTHOCUTENBHOCTh MEXaHUYECKOT0

nerkeHust. Cucrema orcuéra. Tpaekropus

[Tepemerienue, ckopocTb (CpemHsst CKOPOCTb,
MTHOBEHHAsi  CKOpOCTb) U  YCKOpEHHE
21 212 MaTepualbHON TOYKH, UX HNPOEKIHH Ha OCH
. CHCTEMBI KOOpJIMHAT. Crnoxenne

MIEPEMELICHUN U CIIOKEHHE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEUHOE JIBUKCHUE. I'pacduku
213 3aBUCUMOCTH KOODJIMHAT, CKOPOCTH,
YCKOPEHHS, IIyTH U IepeMelleHus

MaTepUaIbHON TOYKH OT BPEMEHHU




214

CBoOosHOE nazicHue. Y CKOpeHHue

CBOOOIHOr 0 NaJgcHus

2.15

KpuBonuneitHoe nBuxeHue. PaBHOMepHOe
JIBW)KEHUE  MaTEpUaJbHOM  TOYKH IO
OKPYKHOCTH. YTJIOBas CKOpPOCTb, JIMHENHas
CKOPOCTb. ITepuon u 4acToTa.

LleHTpOCTpEeMUTEIBHOE YCKOPEHHE

2.16

TexHuueckne  yCTpOWCTBA:  CHUJIOMETD,
JBUKCHUE CHApSIOB, LICTIHBIE U PEMEHHBIC

nepeaadyun

2.1.7

IIpakTnyeckue padoThI. N3mepenune
MIHOBEHHOHM  ckopoctH.  MccnenoBanue
COOTHOLIEHMUS MEXIY Iy TSMH,
IIPOMICHHBIMM TEJIOM 32 I10CJIEI0BATEIIbHBIE
paBHbIE  IIPOMEXYTKH  BpEeMEHM  IIpH
PaBHOYCKOPEHHOM JIBUKEHHHM C HayaJbHOU
CKOpPOCTBIO, paBHOM Hymo. M3ydeHue
JIBIKEHMSI IIAapUKa B BSI3KOW IKUAKOCTH.
W3yueHne JABWKEHUS Tena, OpOIIEHHOTO

rOprU30HTAJIBHO

2.2

Paznen JMUHAMUKA

221

[Ipunuun  oTtHocuTenbHOCTH  [anmuies.
ITepBbiii 3axkoH HeroToHa. MHepumaibHbIE

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [IpuHIun cynepnosuiuu

CHIJI

2.2.3

Bropoit 3akon HreroTOHa A7 MatepualibHOU
TOYKM B MHEPLUHUAIBHOM CHCTEME OTCUYETA
(UCO). Tperuit 3akoH Hprorona amus

MaTCpUaJIbHBIX TOYEK

224

3akoH  BceMupHoro TsaroreHus. Cuia
Tsoxectd. llepBas kocMmuueckass CKOpPOCTb.

Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHHs
CKOJNIL)KEHHSI W  CHUJla TPEHUs  IOKOS.
Kosddunment rperus. Cuiaa conpoTUBICHUS

IIpyu IBUXKCHHUU TCJIa B JKUAKOCTH HUJIM I'a3C

2.2.7

HOCTyrIaTe.HbHOC M BpaliaTCJIbHOC ABMIKCHUC

abcomoTHO TBEPAOTO TENa

2.2.8

MOMEHT CHJIBI OTHOCUTENBHO OCH BpAILCHMUS.
IIneyo cumsl. Y Ca0BUS paBHOBECHUS TBEPAOrO
tena B UCO

2.2.9

TexHuyecknue yCTpPOWCTBA: IMOAIIUITHUKH,

ABWKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTueckue paboTel. U3yueHne qBUKEHHUS
Opycka 1O HAKJIOHHOW TIUIOCKOCTH TIOJ
neiicTBueM Heckolbkux cui. MccnmenoBanume
3aBUCUMOCTU CUJI YIPYTOCTH, BO3HUKAIOLIUX
B AedopMHUpPYyEMOW TMPYKUHE M PE3UHOBOM
oOpasie, OT BEIMYUHBI HX JedOopMaluu.
Hccnenosanue YCIIOBH paBHOBecCHUS

TBEPJIOrO TeJa, UMEIOIIEro OCh BpallleHUs

2.3

Paznen 3AKOHBI COXPAHEHN A B MEXAHUKE

NMiynsc MaTepuanbHOM TOYKH, CHUCTEMBI

231 MaTepUalbHBIX ToueK. MMmynbc cuiael u
M3MEHEHUE UMITYJIbca Teja
232 3akoH coxpaHeHuss wumnyiasca B HCO.
o PeaxTuBHOE ABMKEHHE
2.3.3 Pab6oTa cuibl
234 MoOIIHOCTE CHJIBI
235 Kunernueckass  sHepruss  MarepuaabHOU
o TO4YkH. Teopema 0 KUHETUYECKOW IHEPruu
[TorenumnanbHass 3Heprus. [loTeHuunanbHas
236 SHEPrus YIpyro nedhopMUpPOBAHHON

MPY>XUHBI. HOTGHI_II/IaJILHaH OHEprusa TcCiia

BOJIM31 MOBEPXHOCTH 3EMJIU




ITorenuuanbHbIe ¥ HENOTEHIIMAIBHBIC CHJIBL.

CBs3b paGOTBI HCIIOTCHLIUAJIBHBIX CHJI C

2.3.7 HU3MCHEHUEM MEXaHUYECKOI SHEPrUu
CUCTEMBI Te. 3aKkoH COXPAaHEHMS
MEXaHU4YECKOU SHEPruu

2.3.8 Vrpyrue u Heynpyrue CTOIKHOBEHUS

239 TexHuueckre yCTponcTBa: IBUKECHHUE PAKET,

o BOJIOMET, KOIEp, NPYKUHHBIN MUCTOJET

[Tpaktueckue paboTel. W3yueHue cBA3M

2310 CKOpPOCTEH Tel TMpU HEynpyrom  yuape.

HccnenoBanue cBsI3M  pabOThl  CHIIBI  C

N3MEHEHHEM MEXaHUISCKOU SHEPruu Tejia

MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA

3.1

Pazgen OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHN

311

OCHOBHBIE ~ TMOJIOXKEHHUSI  MOJIEKYJIAPHO-
KHHETHY E€CKOM TEOpHUH. bpoyHoBckoe
newkenue. Juddysus. Xapaktep IBHKCHUS

u BBaHMOHeﬁCTBHH HaCTHII BEIICCTBa

3.12

Mopaenu CTpoeHHs Ta30B, SKUAKOCTEH W
TBEPABIX Ted U OOBSCHEHHE CBOWCTB

BEIIIECTBA HAa OCHOBE dTUX MOJIeIeH

3.1.3

Macca wmoinekyn. Komaudectso BemiecTsa.

[TocrosinHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmepatypa u €€

n3mepenue. lllkana remneparyp Llenscus

3.15

Mogenr wuneadpbHoro raza. (OcCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KWHETHY €CKOU

TCOpUHU UACATIBHOI'O I'a3a

3.16

AbcomoTHas TemrepaTypa Kak Mepa cpeHei
KMHETHY €CKOU SHEpPruu TEILJIOBOIO
JIBIKEHMs yacTull ra3a. lllkama temmnepartyp

KennBuHa

3.1.7

VpaBuenne Knanelipona — MeHneneesa.

3akon JlanpToHA




3.18

I'a30BBIC 3aKOHEI. I/Isonpoueccm B nJ€aJIbHOM
ra3c¢ ¢ IOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

u30TepMa, U30X0pa, u3obdapa

3.1.9

TexHuyeckue  yCTpOWCTBA:  TEPMOMETP,

O6apomertp

3.1.10

[TpakTnueckue paboTel. M3mepeHue macchel
BO3J1yXa B KJJaCCHOU KoMHaTe. McciienoBanue
3aBUCUMOCTH MEXIY napaMeTpamu

COCTOSIHHUS pa3pCKCHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMMUWKU

3.2.1

TepMOI[I/IHaMI/I'-IeCKaH CUCTEMA. BHYTpeHH}ISI
OHCPrusd TCpMO,Z[I/IHaMI/I‘leCKOI}'I CUCTEMBI H

CIOCOOBI €€ N3MEHEHUS

3.2.2

KomuuectBo Temnotsl U pabota. BHyTpeHHss

SHEPrud OJHOATOMHOI'O UACAJIbHOI'O I'a3a

3.2.3

Buael Temionepenaun: TEMJIONPOBOIHOCTD,
KOHBEKIIMS, U3JlyuyeHue. TennoEMKOCTh Tela.
VaenpHast TEeMJIOEMKOCThL BellecTBa. Pacuér

KOJIMYECTBA TCIJIOTHI ITPU TEILIONIEPEaAUC

3.24

ITepBbrit 3aKOH TEPMOJUHAMUKH.
IIpumenenue IIEPBOTrO 3aKOHa
TEPMOJIMHAMMKHU K U30IIpoIIECCaM.

['paduueckas unTepnperanus paboThl raza

3.25

TennoBeie MammHbl. [IpuHIUINBL 1EHCTBUS
TenjaoBbIX MamuH. [IpeobpazoBaHus SJHEPruu
B TemJIOBbIX MamuHax. KoaddumumeHt
nmonesHoro geiictBus  (mamee —  KIIM)

terioBor MammmHbl. [H{ukn Kapuo u ero KIT/{

3.2.6

Bropoit 3aKOH TEPMOJIHHAMUKH.
HeobpatuMocTs mporeccoB B HpHPOZE.
TenmoBele  OBUTATEIU. DKOJIOruuecKue

pO0JIEMBbI TETIJIO3HEPT eTUKU

3.2.7

TexHuueckue YCTpOMCTBA: JBUTaTElb

BHYTPEHHETO CropaHus, OBITOBOM

XOJOAWJIIBHUK, KOHAUIIUOHED




3.2.8

[IpakTrueckue paboTHI. HN3mepenue

YJEIbHOU TEIIOEMKOCTH

3.3

Pasnen ATPEI'ATHBIE COCTOSAHM A BEILIECBA. ®A30BbIE

ITEPEXO/IbI

331

[TapoobpazoBanue u KOHJICHCAIIHS.
Hcnapenne u KuneHue. YJelbHasl TEIUIoTa
napooOpa3oBaHHUS. 3aBUCUMOCTb

TCMIICPATYPbI KUIICHUA OT JaBJICHUA

3.3.2

AOCONIOTHAsS W OTHOCHTEJIbHAs BIAXKHOCTh

BOo31yxa. Hacelmennslii nap

3.3.3

Teépnoe  Tenmo.  Kpucrammmueckue U
amopdHble Tena. AHHM30TPONUS CBOWCTB
KPUCTAJLJIOB. Kunkue KPUCTAJUIBL.

CoBpemMeHHbIE MaTeprabl

3.34

[InaBienre W Kpuctamum3auus. YaenbHas

TerioTa miaasieHus. Cyonumanus

3.35

VYpaBHeHue TeroBoro OagaHca

3.3.6

TexHuyeckrue yCTpPOWCTBA: TUIPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
MOJIYYEHHUSI COBPEMEHHBIX MaTEPHAJIOB, B TOM

YUCJIC HAHOMATCPHUAJIOB, © HAHOTCXHOJIOT'NMH

3.3.7

IIpakTnyeckue paboTHI. N3mepenue

BJIA’)KHOCTH BO3yXa

SJIEKTPOJUHAMUKA

4.1

Pasnen DJIEKTPOCTATUKA

41.1

DnekTpu3ays TNl DJISKTPUYCSCKUN  3apsil.

JIBa BHIa SJCKTPHUYECKUX 3aPsI0B

41.2

[IpoBogHUKH, JTUBJIEKTPUKU u

MTOJIYIIPOBOAHUKHI

413

3aKOH COXpaHEHHMs AIEKTPHIECKOr 0 3apsiia

414

B3aumoneiictBue 3apsaoB. 3akon Kynona

415

Onextpuueckoe  mnone.  Hanpsok€HHOCTH

3JIEKTPUIECKOT O MOJIA. [TpuHuMI




cynepno3unuu. JIuHUM — HaNpsHKEHHOCTH

QJICKTPUYCCKOI'O I10JIA

4.1.6

PaGota cua 3MEKTPOCTATUYECKOTO MOJIS.

ITorennman. PasHocTs MOTEHIINAIOB

4.1.7

[IpoBOTHUKHN ¥ AUDJIEKTPUKU B TTOCTOSTHHOM
aNIeKTpUUeckoM mone.  J{uanekTpudeckas

MPOHHUIIAEMOCTb

4.1.8

DJIEKTPOEMKOCTb. Konnencarop.
OneKTpOoEMKOCTh TJIOCKOTO KOHJIEHCATOopa.

DHeprus 3apsHKEHHOT0 KOHAEHcaTopa

419

TexHudeckne YCTpOMCTBa: 3JIEKTPOCKOI,
AIIEKTPOMETP, SIEKTPOCTATHYECKas 3alluTa,
3a3eMJIeHH e 3JIEKTPONPHUOOPOB,

KOHJICHCATOpP, KCEPOKC, CTPYMHBII IPUHTEP

4.1.10

IIpakTnueckue paboThL. N3mepenue

MEKTPOEMKOCTH KOHJICHCATOpa

4.2

Paznen IIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEAAX
YcnoBus  CymecTBOBaHUS  IOCTOSTHHOTO
421 UIEKTPUYECKOro TOKa. VICTOYHMKHM TOKa.
Cuia Toka. [TocTostHHBIN TOK
4.2.2 Hanpspkenue. 3akon OMa a1 yyacTka Lenu
423 DJIEKTPUYECKOE COMPOTUBIICHHE. Y IelbHOE
o CONPOTHUBIICHHUE BEIIECTBA
424 [TocnenoBatenbHOE, napajuiesbHOe,
o CMEIIaHHOE COeIMHEHNE TPOBOIHUKOB
Pa6ora snexkTpuyeckoro Toka. 3akoH Jxoyns
425
— Jlenna
4.2.6 MOIIHOCTB AJIEKTPUYECKOro TOKa
anekTpoaBwkymas cuna (ganee — DC) u
497 BHYTpEHHEE  CONPOTHBJICHUE MCTOYHMKA

Toka. 3akoH Oma Uit MOMHOM (3aMKHYTOM)

anekTpuyeckoi nenu. Koporkoe 3ambikanue




428

DnexKTpoHHass  IPOBOJMMOCTb  TBEPABIX
METaioB. 3aBUCUMOCTb  CONPOTUBIICHUS
METaJJIOB oT TeMIlepaTyphbl.

CBepXnpoBOIUMOCTh

429

OnexTpudeckuil Tok B Bakyyme. CBolicTBa

ANIEKTPOHHBIX ITyYKOB

4.2.10

ITorynpoBOIHUKH. CobcTBeHHas u
IpUMecHas IPOBOUMOCTb
NOJyNpoBOAHUKOB. CBOICTBa p-h mepexosa.

[TonmynpoBOHUKOBBIE TPUOOPEI

4211

ONeKTpUYeCKud TOK B  BJIEKTPOJMTAX.
DNeKTponuTHYECKas JUccoLanusl.

DIIEeKTPOIu3

4212

DIIeKTpUIECKUI TOK B rasax.
CaMOCTOATENRHBIE M HECAMOCTOSITEIHHBIN
paspsia. PaznuuHbie TUIBI CAMOCTOSTEILHOTO

pazpsna. Monnus. [lnazma

4213

TexHuyeckue  yCTpPOMCTBA:  aMIIEPMETD,
BOJBTMETP, PEOCTAT, MCTOYHUKH TOKA,
AJIIEKTPOHArpeBaTENIbHBIC npudopHI,
JIEKTPOOCBETUTENbHBIE puoOOpHI,
TEPMOMETP  CONMPOTUBJICHUSA, BaKyyMHBIH
IUOJ, TEPMUCTOPHI U  (OTOPE3UCTOPHI,

HOJIynpOBOI[HHKOBLIfI AUO0oJ, raJlbBaHHUKa

4.2.14

[IpakTtrueckue paboTHI. N3zyuenue
CMELIAHHOT' O COEIUHEHUSI PE3UCTOPOB.

N3mepenne OJIC HCTOYHHMKA TOKa M €ro
BHYTpEHHEro cornpotusieHus. Habmonenue

AIIEKTPOIIU3a




11 KIIACC

Kon Koamnposepsiemoro

IIpoBepsieMble 3J1eMEHTHI COeP KAHUS
pa3niena 3J1eMeHTa

4 SJIEKTPOJUHAMUKA

Paznen MAI'HUTHOE I1OJIE. SJIEKTPOMATHUTHASA MHAYKLUA

ITocrosgsuunie MaruuTel. B3anMoaelicTeue

43.1

IIOCTOAHHBIX MAaroHuTOB

MarautHoe mnone. BekTop MarsuTHOU
vHAYKOuU. llpuHUMnD  cynepno3uium.
432 Jluauu marnuTHoM wmHAyknuu. Kaptuna
JUHAM MarHUTHOW HWHIAYKUMH  TOJIS

ITOCTOAHHBIX MAaroHuTOB

MarsauTHOE 10JI€ TTPOBOJHUKA C TOKOM.
Kapruna nmuH#il 10AS JIMHHOTO TIPSMOTO
4 MPOBOJHUKA W 3aMKHYTOT'O KOJIBIIEBOTO
33 MPOBOJHUKA, KATYIIKK C TOKOM. OTmbIT
Opcrena. BzaumogeiictBrue npoBOHUKOB

C TOKOM

4.3 4.3.4 Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE

Cuna  Jlopenma, €€ wmoaylib H
HampasjcHHue. [IBUJKEeHHE 3apsyKEHHON
4.3.5

YaCTUIbI B OATHOPOAHOM MAroHuTHOM IIOJIC.

PaboTa cuinet Jlopenia

4.3.6 SIBneHue 3J1eKTPOMarHUTHOW MHIYKIIUH

4.3.7 IToTok BekTOpa MarHUTHON MHAYKLIUU

QJ1C HHIYKITAH. 3akoH
4.3.8 v

3JIeKTpOMarHuTHOM nHAyKiuu Dapanes

BuxpeBoe »snexrpuueckoe mnone. IC
AHAYKIUU B IPOBOAHUKE, ABUKYIIEMCS
4.3.9
HOCTYNATEIbHO B OJJTHOPOJTHOM

MAarauTHOM II0JIC

4.3.10 [IpaBuio Jlenma




NHyKTUBHOCTS. SIBienue

43.11 camouHaykiuu. 3J{C caMOMHAyKIIUU
DHeprusi MarHUTHOTO TOJIA KATYIIKH C
43.12
TOKOM
4.3.13 DJIEKTPOMarHUTHOE MOJIe
TexHuueckue yCTpOWCTBA: IIOCTOSHHBIC
MarHuTHl, AIEKTPOMATHUTHI,
4.3.14 3JIEKTPOABUTaTEND, YCKOPHUTENN
AJIEMEHTAPHBIX YACTHIl, WHIYKIIMOHHAS
neyb
[IpakTrueckue paboTHI. N3zyuenne
MAarHUTHOTO IMOJISI KAaTyIIKH C TOKOM.
4315 HccnenoBanue neWCTBUS IOCTOSHHOIO

MarHura Ha paMKy C TOKOM.
Hccnenosanue SIBJICHUS

3JIEKTPOMAarHUTHOW UHAYKIUH

KOJIEBAHMA 1 BOJIHBI

5.1

Paznen MEXAHWYECKUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebatenpnass cucrema. CBoOonHbIE
konebanus. ['apmoHMueckue KonebdaHus.
[lepuon, wacrtora, ammiautyaa u ¢aza

KOJIEOaHUN

512

[IpyxuHHBIN MasgTHUK. MaTeMaTU4eCKUN

MasTHUK

5.1.3

VYpaBHEHUE TapMOHMYECKUX KOJeOaHUH.
Kunematnueckoe ¥ IHHAMHM4YECKOE

OIMCcaHue KoaebaTeIbHOI 0 JBHXCHU A

5.1.4

[IpeBpamenne SHEPruu pu
rapMoHuU4eckux  Kosebanusx. CBs3b
aAMIUTUTY b KoJieOaHuil HCXOIHOU
BEJIMYHMHBI C aMIUTUTYIaMH KojcOaHui eé

CKOpPOCTHU U YCKOPEHHUS

5.15

Konebatenbupiit  kouTyp. CBOOOAHBIE

OJICKTPOMArHMuTHBIC KoJieOaHust B




nacajibHOM KoJ1e0aTeIbHOM KOHTYpPC.
Amnaorus MCKAY MCXaHHYCCKHMMHU H
QJICKTPOMAariuTHbBIMU KOJIeOaHUsIMH.

®opmyna Tomcona

5.1.6

3aKOH COXpaHEHUsl SHEPTHH B UJI€aJIbHOM

KoJIe0aTeTbHOM KOHTYpE

5.1.7

Brinyx1eHHbIE MEXaHUYECKHE
koneOanus. Pesonanc. Pe3onancHas
KpHUBasl. BeinyxneHHbIE

QJICKTPOMArnuTHLBIC KoJIeOaHusI.

5.138

[lepemennblii  Tok. CHHYyCOMJANbHBIN

IIEPEMEHHBIN TOK.

5.19

MomHoCT IIEPEMEHHOI O TOKA.
AMIUIMTYTHOE U JEHCTBYIOIEE 3HAUYCHUE

CHJIbI TOKA WM HAIIPAXKCHUA

5.1.10

Tpancdopmarop. [IpousBozacTBoO,
nepeaayda v noTpediaeHne AIeKTPUIeCcKon
SHEpPruu. OKOJOTMYECKUE PUCKU TpHU
MPOU3BOJICTBE JJIEKTPUUECKOW HHEPruH.
Kynbrypa HCIIOJIb30BAHHUS

QJICKTPOSHCPI'UK B HOBCC}IH@BHOﬁ KHU3HHU

5.111

Texauueckue ycTpoiicTBa: ceiicmorpad,
IEKTPUY ECKUI 3BOHOK, JVHUU

QJICKTpoOIepcaaqd

5.1.12

[IpakTueckue pabotel. HMccnenoBanue
3aBUCHUMOCTH IEPUOJIa MaJIbIX KojeOaHuM
rpy3a Ha HUTU OT JJIMHBI HUTH U MaccChl
rpysa. MccnenoBanue nepeMeHHOro ToKa
B Lenu u3 II0CJIEI0BATEIbHO
COCIMHEHHBIX KOHAEHCATOpa, KaTylIKH U

pesucTopa

5.2

Paznen MEXAHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbBI

521

Mexannueckue BOJIHBI, ycCJ0Bus

pacpoctpanenus. Ilepumon. Cxopocth




PacIpoCTpaHCHUA u JJIMHA BOJIHBI.

[Tontepeunble U TPOIOJIBHBIE BOJIHBI

5.2.2

Paznen Unrepdhepenuus u audpaxius

MCXaHHUYCCKHUX BOJIH

5.2.3

3Byk. CKOpOCTh 3ByKa. | pOMKOCTh 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

ONEeKTpOMarHuTHbIE BOJIHBL. Y CIIOBUS
U3JIy4YEeHUsI DJIEKTPOMAarHUTHBIX  BOJIH.
B3aumuas opuenTaius BekTopoB E, B u v

B IEKTPOMAarHUTHOU BOJIHE B BAKYyMe€

5.25

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJIH:
OTpaXk€HHe, MPEJIOMJICHHE, MOJIpU3aLus,
mudpakuus, uHTepdeperuus. CKOpocTh

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[kana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHue 31eKTPOMarHuTHHIX BOJIH B

TEXHUKE U OBITY

5.2.7

[TpyHUIMIIBI PagUOCBSI3U U TEJIEBUICHUS.
Pannonokanus. DneKTpOMarHuTHOE

3arpA3HCHUC Oprxcanmeﬁ Cpeabl

5238

TexHuueckne ycTpoucTBa: My3bIKaJIbHbIE
MHCTPYMEHTHI, yAbTPa3ByKOBas
JUAarHoCTUKa B TEXHUKE W MEIULIMHE,
pazgap, paguONpPUEMHHUK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

5.3

Pasnen OIITUKA

53.1

[IpsmonuHeiinoe pacmpocTpaHeHHe

cBeTa B oJJHOpoAHOM cpene. JIyu ceera

5.3.2

OTtpaxkeHue CcBeTa. 3aKOHbI OTpPAXKEHUS
cera. [ToctpoeHne n300paXKeHHi B IJIOCKOM

3epKaje

5.3.3

[Ipenomienue cBera. 3aKOHBI TPETIOMIICHHS
CBETA. AOGCOMIOTHBIN IOKa3aTelb

IMPCIIOMIICHHU A




5.34

[omnoe BHYTpEHHEE OTpa)KeHHE.
IIpenenbHBINA yroy MOJHOTO BHYTPEHHErO

OTpaKeHUS

5.3.5

Hucnepcust cBera. CHoxHBIM cocTaB

Oemoro ceera. I[Ber

5.3.6

CoOuparonyie U paccerBarOUIMe JIMH3bI.
Tonkas nuH3a. POKYCHOE paccTOsHUE U
ONTUYECKass  CHJla  TOHKOM  JIMH3BL
[TocTpoenue n300paxxeHu B
COOMpAIOIIUX U PACCEHBAIOUIMX JIMH3AX.
®opMynia TOHKOW JHMH3BL. YBEIMYEHHUE,

JlaBaeMoe JTUH30M1

5.3.7

HpeZ[CJ'IBI IIPUMCHUMOCTHU

FeOMeTqu€CKOﬁ OIITHKH

5.3.8

WNutepdepennuss  cBera. KorepeHTHbIC
UCTOYHUKHU.  YCIOBUA  HaOJOJEHUs
MaKCHUMYMOB u MUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(l)a?;HI)IX KOT'€PCHTHBIX HCTOYHUKOB

5.3.9

Hubpakuust  cBera. JudpakunoHHas
pemérka. Y ciaoBrue HaOIIOICHHS TJIABHBIX
MaKCHMYMOB pu najeHun
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(PPaKIMOHHYIO PELIETKY

5.3.10

HOHHpI/ISaHI/Iﬂ CB€Ta

5.3.11

TexHuueckne yCTpOMCTBA: OYKH, JyIa,
¢doroannapaT, NPOEKIMOHHBIM amnmapar,
MHUKPOCKOII, ~ TEJIECKOI,  BOJIOKOHHAs
ONTHKA,  JIU(paKIUOHHAS  PCIIETKA,

HOJISIPOU L

5.3.12

[Ipaktnueckue  pabotel.  U3mepenue
nokasarens npenomieHus. MccnenoBanue
CBOMCTB  HW300pakeHWW B  JIMH3AX.

Habmonenue qucnepcuu cBeta

BJIEMEHTBI CHEIIAJIBHOM TEOPUU OTHOCUTEJIBHOCTH




6.1

I'paHuibl IPUMEHUMOCTH KJIACCUYECKOM
MEXaHHUKHU. ITocrynatel TEOpUHU
OTHOCHUTEIBHOCTH: MHBApUAHTHOCTb
MOAYJII CKOPOCTHM CBE€Ta B BaKyyMe,

MPUHLIHI OTHOCUTENIBHOCTA DUHINITEHHA

6.2

OTHOCHUTENBHOCTD OOIHOBPEMCHHOCTH.
3aMellJ'ICHI/Ie BpEMCHU M COKpalICHUC

JUTMHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHON YaCTHIIBI

6.4

CBsi3p Macchl C 3HEprueil U UMIYJIbCOM
CBOOOIHOM 4YacTHLBl. OHEPrusl IOKOs

CcBOOOIHON YaCTHIIEI

KBAHTOBAS ®U3UKA

7.1

Paznen DJIEMEHTHI KBAHTOBOM OIITUKU

7.1.1

®ortonbl. @opmyna Ilnanka cBs3u
SHEepruu (POTOHA C €0 YaCTOTOU. DHEprust

U UMIyJIbC (HOTOHA

7.12

OTKpbITHE u HCCIICIOBaHNE
doTordpdekra. Onbitel A.I'. Cronerona.

3akoHsl poTodpdhexra

7.1.3

YpaBHeHHE OHHIITENHA IS

dorordpdexra.  «KpacHas  rpaHUIA»

¢dotorddexra

714

Hasnenne ceera. OnbiTel [1.H. JleGeneBa

7.15

XHUMHUYECKOE ICUCTBUE CBETA

7.16

TexHuuyeckre yCTpoucTBa: JOTOIIEMEHT,
dhoTogaTUMK, COJIHEYHAS Oatapes,

CBETOIUOL

7.2

CTPOEHUE ATOMA

721

Mopens atoma Tomcona. OTbITEI
Peszepdopaa mo nccnenoBaHuio CTPOCHUS

atoma. Ilnan €TapHad MOJACJIb aTOMa

7.2.2

[Tocrymatet  bopa. Nznyyenne wu

IOTJIONICHUE (I)OTOHOB npru Mnepexonc




aToMa C OJHOIO YPOBHS DJHEPrUHM Ha
npyroii.  Buaer  cnektpoB.  Crektp

YPOBHEI SHEPrUu aToMa BOJOPOa

7.2.3

BosHoBrle cBoiicTtBa yactull. BoaHEI fe
bponis. KopmyckynsipHO-BOJIHOBOM
nyamu3M.  Jludpakmus dIeKTPOHOB Ha

KpHCTaJIIaxX

724

CrioHTaHHOE U BBIHYKACHHOC U3JTY4YCHUC.

YcTpoiicTBO M TPHHIKIT pabOTHI Jlazepa

7.2.5

TexHuueckne ycTporucTBa: CIEKTPAIBHBIN
aHanu3 (CIEKTPOCKOIN), Ja3ep, KBAaHTOBBIN

KOMIIBIOTED

7.2.6

[IpaktTnueckue paborsl. HalGmonenue

JUHENYaToro CIeKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl HaOMIOACHUS W PETHCTPALUH

QJICMCHTAPHBIX YaCTHI]

7.3.2

OTKpbITHE PpaaMOaKTUBHOCTU. OTBITHI
Pesepdopra mo ompeneneHuIo cocTaBa
pannoakTHBHOTO wm3mydeHus. CBoiicTBa
anbda-, Oera-, raMMa-u3Jy4eHusl.
BnusiHue paguoaKTHBHOCTH Ha IKUBBIC

OpraHu3MbI

7.3.3

OTkppiTHE  NPOTOHA M  HEUTPOHA.
Hyxnonnas monens siapa IeizenOepra —
WBanenko. 3apsa sanpa. MaccoBoe uucio

sapa. 3oTonsl

7.3.4

Anbda-pacnan. DIIEeKTPOHHBIN u
NO3UTPOHHBIM  Oera-pacmang. ['amma-
u3IydyeHue. 3aKOH  PaguOaKTUBHOIO

pacnaja

7.3.5

OHeprusi CBSI3W HYKJIOHOB B  SJIpE.

SAnepusie cuibl. [ledext macco siapa




7.3.6

ﬂ,[[epHBIe peaKIuu. HGHGHI/Ie U CHHTC3

sanep

7.3.7

Anepubii  peaktop.  TepmosiiepHbli
cunre3. IIpobrmembl W  MEPCHEKTHBBHI
SJIEPHOM  DHEPreTUKH. OKOJIOTMYECKHE

ACIIEKTHI SIIEPHON DHEPIreTUKU

7.3.8

OnemeHTapHble  4acTHIbl.  OTKpbITHE
HO3UTPOHA. dyHaaMeHTaIbHbIE

B3aUMOJIEHCTBUSA

7.3.9

TexHuueckue yCTpOWCTBAa: JTO3UMETD,
Kamepa BunbCoHa, sIEpHBIM peaxkTop,

aToMHas 6omOa

7.3.10

[IpakTnueckue pabotel. HMccnenoBanue
TPEKOB YacTUIL (o TOTOBBIM

doTorpadusim)

OJIEMEHTBI ACTPO®U3NKU

8.1

Bun 3B&3mHoro Heba. Co3Be3qus, spKue

3Bé3I[I)I, IIJIAaHETBI, UX BUIUMOC ABHUKCHUC

8.2

Conueynast cucreMa. llmaHersl 3eMHOM
rpynnsl.  [maHeTel-TUranTel W HX
CIyTHUKH, KapJIMKOBbIC MJIaHEThI. Maiibie

tena COTHEYHOM CUCTEMBI

8.3

Connne, d¢orochepa u  armocdepa.

ConHeuHass aKTUBHOCTh

8.4

Wctounuk sneprun ConHua 1 3B€37

8.5

3BE3bI, UX OCHOBHBIE XAPAKTEPUCTHKU:
Macca, CBETUMOCTh, Palyc, TEMIIEPATypa,
150:4 B3aUMOCBSI3b. Hunarpamma
«CTIEKTPAJbHBIA KJIACC — CBETHUMOCTBY.
3BE3MBI TJABHOM IIOCIENOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBLY» JJIS

3BE3/] TTIaBHOM MOCIEI0BATEIIEHOCTH

8.6

Paznen BayTpenHee crTpoeHue 3BE3N.

COBpeMCHHLIe NpCACTaBJICHUA (o)




IMPOUCXOXKIACHNU W 3BOJIFOIUU COJ'IHL[a u

3BE31. DTambl )KU3HU 3BE3T

8.7

Mneunsii Ilyte — Hama [amakruka.
CnupanpHast  cTpykrypa  [anakTuku,
pacnpeneneHue 3BE31, raza M IbUIA.
Ilonoxxenne u nBuwxkenue ConHua B
[Nanaktuke. Ilmockas wu  chepuueckas

IMoACHCTCMEBI I'amaxkTuku

8.8

Tunmer ramaxktuk. PaguoralakTuku U

KBa3apbl. YEpHBIE ABIPHI B Apax ralakTUK

8.9

Bcenennaa. Pacmmpenune BceneHHOM.
3akoH XabO0ma. Paz0eranue TranakTHK.
Bo3pact u paguyc Bcenennoi, teopus
Bonbsmoro B3peiBa. Mojenb «ropsiueit

Bcenennoii». PenrkroBoe uznydeHue

8.10

MacmrabHass  crpykrypa BcenenHoit.
MertaranakTtuka. HeperméHnubie mpooiemMbl

aCTPOHOMHUU




YYEBHO-METO/INYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YAHEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; mox
penakuueit [lapdentreBoit H.A. AknmonepHoe obuiectBo «M3aaTenbcTBoO
«IIpocBeuieHue»

» ®uzuka. 10-11 xnacc. Msakumes .., byxosues b.b., Yapyrun B.M.; nox
penakiuedt [lappentreBoit H.A. Axninonepnoe obmiectBo «M3naTenbcTBoO
«IIpocBenienne»

- M. 10O. Jlemupnona "®wu3uka EI'D 1000 3amaq"

- M. 1O. [lemunoBa "®u3uka EI'D Mexannka MonekynsapHas ¢pusuka 450 3amaq"

METOANYECKHUE MATEPUAJIBI U151 YUUTEJIA
CoOopnuxk 3ama4 o ¢pusukel0-11 xmacesl. basoelit ypoens / [TapdentoreBa
H. A
«Duzuka. 10—11 xinaccsl. MeToanueckue MaTepuansl 1l yauTens. ba3oBblii
ypoBeHb. ®I'OCy», aBTop — Tuxomupona Cpetiiana AHaronbeBHA. [locooue
COJIEP)KUT MPOrpamMMy, PUMEPHOE MMOYPOIHOE TUIAHUPOBAHKE Kypca (DU3HUKH TI0
yuebHukam C. A. Tuxomuposoit u b. M. fIBopckoro «®usuka. 10 kimace» u
«®wusuka. 11 kmace» (6a30BbIM YPOBEHB) U METOAUYECKUE PEKOMEHIAIIUM JIJIsI

YUHTEIIA.



HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
BuptyanbHbie 1aboparopHbie padboThl: https://efizika.ru
Enunas xomrekius LIOP: http://school-collection.edu.ru/collection/ n-t.ru

DiekTpoHHas OMOIMoTeKa Hayka U TexHuka: https://n-t.ru






