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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOTO YpPOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHHI K pe3yibTaTam
OCBOEHHMSI OCHOBHOU 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke c yuérom ¢enepanbHOl pabodyeil MmporpaMMbl BOCHHUTAHMS U
KOHIIENIINK TpenofaBaHus yueOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusax Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oOpa3oBaresbHbIE MPOTPAMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HanpaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHbl Mupa oOyyaromuxcs 10-11 kmaccoB npu
oOy4eHHH UX (PU3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-/IEATEILHOCTHOTO
noaxoxaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U METAlPEIMETHBIM pe3yJibTaTam
oOyueHus, a TaK)K€ YYHTHIBAET HEOOXOJUMOCTH peaTH3ali MEKIPEIMETHBIX
CBs3€ll (PM3MKM C E€CTECTBCHHO-HAYyYHBIMU Y4YeOHBIMH TpeaMmeTamu. B Heit
OTIPEJICIISIIOTCS OCHOBHBIC 1EIM M3y4eHMs] (PU3UKU Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus, MIAHUPYEMbIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3MKH: JTUYHOCTHBIE,
MeTalpeMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3uke BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nka» 1o rogam oOy4eHHs..

du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPUPOJbBI, BBICTyHas B
KayecTBe yueOHOTo MpeMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMI 00 okpyskaromeMm mupe. [lIkonbHbINA Kype PU3MKK — CHCTEMOOOPa3yIOIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHUM, H3ydaeMbIX XHMHUEH, OHOJIOTHEH,
dbusmyeckoir reorpaduerd W acTpoHoMmmeu. lcronb3oBaHME W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUM  ONpeNesseT XapakTep W pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOIM B c(epe DSHEPreTHKH, TPAHCIOPTA, OCBOEHUS
KOCMOCA, TOJIyYEHHsSI HOBBIX MAaTEpUAJIOB C 3aJaHHBIMU CBOMCTBAMU WU JPYTHUX.
N3yuyenue QU3MKM BHOCUT OCHOBHOW BKJAJ B (OPMUPOBAHHE E€CTECTBEHHO-
HAy4YHOW KapTUHBI Mupa oOydaromuxcs, B (popMUpOBaHHE YMEHUN NPUMEHATH
Hay4YHBIN METO/1 MO3HAHUS MPU BBHIMOJHEHUH UMY YY€OHBIX UCCIEIOBAHUM.

B ocHOBYy Kkypca (usmku uisi YpOBHSI CpelHero ooOmiero oOpa3oBaHUs
NOJIOKEH PAN UAEH, KOTOpPbIE MOYKHO paccMarpuBaTh KaK IPUHLHUIBI €ro
MOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (GU3HMKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW Mmarepuan Kypca (U3UKU
o0beIMHEH BOKpPYT (¢u3nyeckux Teopuil. Benymum B Kypce sBisercs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEIECTBE U
TnoJie.

Hoes eymanumapuzayuu. E€ peanuzauus MOpeANoOjaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMANA (HU3MYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
bu3ukn ¢ pa3BuTMEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMH M SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C HIUPOKHM KPYTOM TEXHUYECKUX W TEXHOJIOTHUECKUX MPUIIOKECHHM
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocusayuu peanusyercsi TIMOCPEACTBOM BBEACHHUS 3JIEMEHTOB
COJEpKaHUS, TMOCBSIMIEHHBIX OJKOJOTHYECKHMM MpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJOTUM, a TaKKe OOCYKICHHS
po0JIeM paloOHAIBLHOTO MPUPOIOIOIB30BAHUS U IKOJIOTHUYECKOM 0€30MMacHOCTH.

Crep:KHEBBIMHM 3JIEMEHTaMH Kypca (U3MKH HAa YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (pU3MUECKuEe TeopuH ((POpMHUpOBAHUE MPEACTABICHUI O
CTPYKTYype MOCTPOCHUSI (PU3NUECKON TEOPUH, POIH (PYyHIAMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHHUSIX O TMPUpPOJAE, TpaHUIAX
MPUMEHUMOCTH TEOPUH, JUIA OINHUCAHUS ©CTECTBCHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CucTeMHO-AeSITeNbHOCTHBIN MOAX0A B Kypce (DU3UKU peanu3yercs Mpexie
BCEro 3a CUET OpraHu3allid KCIEPUMEHTAIBHOU AESITENIbHOCTH O00YYaroluXcsl.
Jns  GazoBoro ypoBHSI Kypca GU3HMKM — 93TO HKCIOJIB30BAHME CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB U JabOpaTOpHBIX paboT,
KOTOpbIE B IporpamMme 1o (usnke oObeIUHEHBI B OOMIUK CIIMCOK YUYCHHYECKHUX
MpaKTUYECKUX padoT. BrifenieHne B yKa3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOJAMMBIX NS KOHTPOJSI ¥ OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMHU
0o0pa3oBaTEIBLHOIO TMpoIEecca MCXOJs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHameHuss kaOmHera ¢u3uku. Ilpm >ToM oOecrmednBaeTcs  OBJIAJICHHE
OOyYarOMIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHbBIE M3MEPEHUs, HCCIEeIOBAHUS
3aBHCHUMOCTEH (PHU3UYECKMX BEIMYUH W TIOCTAHOBKY OIIBITOB IO TIPOBEpPKE
IPEIOKEHHBIX THIIOTE3.

bonpiioe BHUMaHWE yHIENSETCSs PEIICHUIO PAcCUYE€THBIX M KadyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBISIIOTCS 3a/1a4d C SIBHO
3aJaHHON (PU3MUECKON MOJIEIIbIO, TIO3BOJISIONINE IPUMEHATh U3YUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjelia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pasHbIX pa3nesnoB. [ kadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha
OOBsSICHEHHE TPOTCKaHUS (PU3MYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3MUEeCKOl MoJenu sl CUTyallMu TPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEUeHUI0 Y4YeOHOTo Ipolecca 0a30BbI ypOBEHb Kypca
(U3UKHN HA YPOBHE CPEAHETO OOIIETO 00pa30BaHUs JOJIKEH U3ydaThCs B YCIOBUSIX
MpeIMETHOrO0 KaOuHeTa (M3WKW WM B YCIOBHUSX WHTETPHUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kabunere (U3MKHU NOKHO OBITH
HeoOXoauMoe JiabopaTopHOe OOOpYJIOBaHHWE [IJIsi BBIMOJHEHHUS YKa3aHHBIX B
nmporpaMme 1o (pU3NKEe YUCHUYECKHX MPAKTUYECKUX PaboT W JEMOHCTPAIIMOHHOE
o0opymoBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCIEYHMBACT IOCTAHOBKY
MEPEUNCIEHHBIX B TMporpaMMe MO (U3HKE KIFOYEBBIX IEMOHCTPAMA IS
WCCJICIOBAHMUSI  W3Y4YaeMbIX  SIBIEHUW ©  TPOIECCOB, OJMIUPHUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYCHHUECKHUX TMPAKTUYECKUX pPadoT
dbopMupyeTCcs B BUJE TEMaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcs. TeMaTH4ecKue KOMIUICKTHI
1abopaTopHOTO O000pYNOBaHUS JOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JaOOpaTOpUil.

OCHOBHBIMHU TIENIIMH U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUHU SBIISFOTCSI:

e (QopmMupoBaHue HHTEpeca M CTPEMJICHHUS OOYydYalOIMUXCAd K HAyYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTyaJIBHBIX W TBOPYECKHUX
CHOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA U (POPMUPOBAHUE
MCCJIeI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHSI KaK pe3yJbTara H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBIEHUA C HCIOJIH30BAHUEM
(bu3MYecKUX 3HAaHUHM M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpeaCTaBICHUNA O poM (PU3MKHM JJIs Pa3BUTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STUX 1eneld 00ecrneunBaeTcsl pelieHneM CIIeAyIomnX 3a1ad B

mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



e nmpuoOpeTeHWe  CHUCTEeMBl  3HaHMM 00  o0mmx  (QU3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (QopmupoBaHHe yMEHUN TPUMEHSATH TEOPETUUYECKUE 3HAHUA  JUIS
oObsicCHeHUs (PU3MYECKUX SBJICHUNW B TMPUPOAEC W A TNPUHATHUSA
MPAKTUYECKUX PEIIEHUN B TOBCEAHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pEHIECHUS pPA3IUYHbIX 33Jad C SBHO 3aJaHHOU
busnyeckoil Monenblo, 3alad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3faHue pU3NIECKorl MOJIEIH, aIeKBATHON YCIIOBUAM 3a/1a4H;

e TOHMMaHUE (U3NYECKUX OCHOB U TPHUHIMUIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS M IMPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAlU3a W WHTEpIpeTaluu HHQPOpMAIIuH,
OIPEENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO Pe3yJIbTaTa;

e CO3/IaHUE YCJIOBHM JUISl PA3BUTHS YMEHUU MPOECKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wuzyudenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOILEro
oOpazoBanus otBoauTcst 136 yacoB: B 10 knacce — 68 vyacoB (2 yaca B He/IEINIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepeyeHb JaOOpaTOPHBIX W
MPAKTUYECKUX pabOT SBISETCS PEKOMEHJOBAaHHBIM, YYMTENb JellaeT BbIOOD
MPOBEJEHUS J1a0OpPAaTOPHBIX pPabOT U OMBITOB C YYETOM HHIAUBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka O npupone. HaydHbple METOIBI MO3HAHUS OKPYXKAIOILIETO
Mupa. Posib DOKCniepuMeHTa M TEOpUHM B IPOLECCE I03HAHUA IPUPOJBL.
DKCIIEpUMEHT B (pU3HKeE.

MonenupoBanue (U3MUYECKUX SBIEHUN MU mpoueccoB. HayuHble runotessl.
dusnueckre 3aKOHbI U TEOpPHUH. |'paHHIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUSI.

Ponb 1 MecTto Qusukn B pOpMHUPOBAHMM COBPEMEHHOW HAyYHON KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Llemoncmpayuu

AHanoroBble W IUGPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.

[lepemenienne, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTH) H
YCKOPEHHE MAaTE€pUajJbHONW TOYKH, MX IMPOEKIMM Ha OCU CHUCTEMBI KOOPIAWHAT.
CiioxxeHue nepeMenIeHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpSMOJIMHEHHOE ABMXeHue. I 'padpuku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpPEMEIICHUS
MaTepUaJIbHON TOYKHA OT BPEMEHH.

CBoOoaHOE najzieHue. Y CKOpeHre CBOOOTHOTO MaICHMUS.

KpuBoimHenHoe  nBWKeHWE. J[BHKEHHWE  MaTepuasbHOM  TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopocth. [lepron u yacrora oOpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHuyeckne yCTPOMCTBA M MPAKTUYECKOEC TNPUMEHEHHE: CIHIOMETP,
JIBU>KEHUE CHAPSJIOB, LIETIHBIE U PEMEHHBIE MTepeIayuu.

Jlemoncmpayuu

Mopenb cucTeMBl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBHKCHUSL.

[IpeoOpa3zoBaHue TBMIKEHUH C UCTIOJIH30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmionenue aBuKeHUs Tena, OPOLIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHus: CBOOOIHOTO ITaICHHMS.

Hamnpapienue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHUS C LIEJbIO OMPEICICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHre COOTHOWIEHUS MEXAY IYTSIMH, NPOWICHHBIMM TEJIOM 3a
MOCTICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM TNIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne NBUKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3yuyenue aBuKEeHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammiies.  IlepBeid  3akoH  HproToHA.
HNueprumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUTA MaTepUalIbHOM TOUKHU. TpeTuii 3aKkoH Hbr0TOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buanl TpeHus (mokosi, ckoJibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOIbXKEHUS U cujia TpeHus nokos. Koagduiment tpeHusl.
Cuita conpoTUBIIEHUS PU JIBUXKEHUU Te€Ja B AKUJIKOCTH WIIU ra3e.

[TocTynarenpHO€E U BpalaTeIbHOE BUKEHHUE a0COIIOTHO TBEPAOTO TeENa.

MOMEHT CHuJIbI OTHOCUTENBHO OcHu BpamieHus. I[lnedo cunbl. YcinoBus
paBHOBECUS TBEPAOIO Tea.

TexHnueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MOAIIMIHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHUE MacC B3aUMOJICHUCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIliu.

HesecomocTs. Bec Tena rnpu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHEHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBecHs TBEPAOro Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HUKAIONIMX B MPYKUHE U
pe3HOBOM 00pa3Ile, OT ux AedopMaIiuH.

HccnenoBanne yclioBHM PAaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonvl cOXpaneHus 6 MexaHukKe

Nmnynsc MarepuanabHOW TOYKM (T€sia), CUCTEMbl MaTEpHUAIbHBIX TOYEK.
Nmnynbc Cullbl M1 M3MEHEHUE HMIYJIbCa Tela. 3aKOH COXPAaHEHUS HMITYJbCa.
PeakTuBHOE ABMKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunetnueckas sHepruss MarepuajbHOW TOYKH. TeopeMa 00 H3MEHEHUU
KUHETUYECKOU IHEPTUH.

[ToTenunanbHast SHEprusl. [ToTrenumnanbpHas SHEprus YIIPYTO
neopMupoBaHHOM  TIpykuHBI.  [loTeHIManpHAsT  2HEprus Tejda  BONHM3HU
MMOBEPXHOCTH 3EMJIH.

IToTeHumanbHbIC u HEIOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTCHIUAIBHBIX CWJI C U3MEHCHUEM MEXAHWYECKOW SHEPTUHM CUCTEMBI TEIl.
3aKOH COXpaHEHUsI MEXaHUYECKOW YHEPTHUH.

Yrupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCcTpoOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOJIOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

[lepexoa MOTEHIMATBHON YHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu padOThI CUJIBI ¢ U3BMEHEHUEM MEXaHMYECKON 3HEepruu
TeJla Ha MPUMEPE PACTIKECHUS PE3UHOBOTO XKI'yTa.

Pasznen 3. MoaekyasipHas pu3suka 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI Meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKONM TEOPUM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUS 4YaCcTHLl BelecTBa. MoJenu CTpPOEHMsS Ta30B, JKUAKOCTEH U
TBEPJBIX TE U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl Moseky. KomnyecTBo BemectBa. [loctositHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana remneparyp
Llenbcus.



Mopens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHUYECKOW TEOpUHM HJACaIbHOrO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpellHEe KWHETHYECKON SHEpPruM TEIIOBOTO JBIKEHUS uactull rasza. [llkama
temneparyp KensBuna. I'azoBble 3akoHBI. YpaBHeHue MenneneeBa—KianenpoHa.
3akoH [lanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpelncTaBieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckre yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COETUHEHUM.

OmnwiTel 10 MU PYy3UN KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JABUKECHHUS.

Mogaens onbita IlTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, WILTIOCTPUPYIOIIAS TPUPOLY NABICHUS ra3a HA CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HJICAJIBbHOrO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy MapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEeHHssI dHEPIUS TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KomnuectBo temnorsl U padbora. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  MJAEAIBHOrO0  ra3a.  Buael  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TEMI0TH pH TEIJIonepeaye.

[lonsitTue 006 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIWHAMHKHU.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMHUKU K u3ompoleccaMm. ['padpuueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamuku. HeoOpaTuMocTh Mpo1ieccoB B IPUPO/IE.

TermmoBble  MammHbl.  [IpuHOMOBI  ACHCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. KoadduimeHT moie3Horo
nevctBua TteroBo mammubl. [{ukn KapHo u ero kosdduiumeHt mnose3HOro
JNENUCTBUA. DKOJIOTMYECKHE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTpPEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM C)XATOro BO3ayXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOAEMOHCTpAIus).

N3meHenue BHyTpEeHHEW SHEpTrun (TeMIiepaTyphl) Tejla Npy TeIIonepeaaye.

OnbIT 1m0 anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3mepenune yaenpHOU TENI0EMKOCTH.

Tema 3. Aecpecammusvie cocmosanus eeuwyecmea. Dazoevle nepexoovl

[TapooOpazoBanue u kKoHaeHcanus. VMcnapenue u kunenue. AOGCONIOTHASA U
OTHOCHUTEJIbHASI BJIAXHOCTh BO3Ayxa. HacelllleHHbIH map. YaelbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KATICHUS OT JaBJICHHS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaiyioB. JKuakue kpucrtamibl. CoBpeMeHHble MaTepuaibl. llnaBiaenue wu
KpUCTaJIM3anus. Y IeapHas TeroTa miasienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckre ycCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TOJTYyUYEHUsS] COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX TApOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUHU.

CnocoObl U3MEpEeHHUs BIAXKHOCTH.

HaOnroienrie HarpeBaHus U IUIABJIICHUS] KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpalus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3mepenre 0THOCUTENHLHOM BIIaXKHOCTH BO3AYXaA.

Paznen 4. JinekrpoauHamMuka
Tema 1. dnekmpocmamuka
OnekTpu3auusi Tea. OJEKTpUYeCcKuid 3apsan. [lBa Bula 3JIEKTPUUYECKUX
3apsanoB. [IpOBOAHUKH, AMAIIEKTPUKU M TMOJYNPOBOJHHUKU. 3aKOH COXPAaHEHMUS
AIEKTPUYECKOTO 3apsija.
B3anmonenictBue 3apsanoB. 3akoH Kynona. To4euHbIN 3JIEKTPUYECKAN 3apsI.
Onextpudeckoe mnose. Hampsok€HHOCTh  3nekTpruyeckoro mnons.  IIpuHnun



CYHEPHO3ULIUNA DIEKTPUYECKUX ITosien. JIMHMKM HaANpsHyKEHHOCTH AJIEKTPUYECKOTO
TOJISL.

Paborta cun  anekrpocratudeckoro  moiss.  Ilorennuman.  Pa3HocTh
MOTEHUHUAIOB. [IpOBOAHMKM M JAMDIIEKTPUKH B  JIIEKTPOCTATUYECKOM IIOJIE.
JnsnexTpryeckas MIpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: JJIEKTPOCKOIL,
AIEKTPOMETP, SJEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpPOB,
KOH/JIEHCATOp, KONMUPOBAJIbHBIN alIapar, CTPyHHbIIA TIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TElL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTHYECKAS 3aIUTA.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHUAS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepeHnne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. ITocmosannstit 31ekmpuyeckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenne. 3akoH OMa 1151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJIECHUE. Y ICIBHOE CONPOTHUBIICHUE BEIIECTBA.
IlocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOTHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MourHOCTB
ANEKTPUYECKOTO TOKA.

DNEKTPOJABWKYILAsA CHJIA U BHYTPEHHEE CONPOTHBJIEHUE HCTOYHMKA TOKA.
3akoH Oma 111 TOJIHOM (3aMKHYTOM) 351eKTpruyeckol nenu. KopoTkoe 3aMbIKaHHe.

OnexkTpoHHAasT  MPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBHCHMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITyYKOB.

[1onynpoBOIHUKMY. CoOcTBeHHas 151 IIPUMECHAs IIPOBOJIMMOCTh
noJynpoBoJHUKOB. CBoiicTBa p—n-niepexosa. [1oxynpoBoAHUKOBBIE IPUOOPHI.

ONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBaXx  3JIEKTPOJUTOB.
DIEKTpOIUTHYECKAS JUCCOUUALNS. DIEKTPOIH3.



DNeKTpuuecKu TOK B Ta3zaxX. CamMOCTOSTENbHBIH M HECaAaMOCTOATEIbHBIN
pazpsan. Monuus. [Lazma.

TexHudyecknue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, HWCTOYHHMKM TOKA, OAJIEKTPOHArpeBaTelibHble MPUOOpHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOIHUKOBBII 1101, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA 1 HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEYEHUsSI U MaTepHraIa.

CMemaHHOe COeTMHEHUE TTPOBOAHUKOB.

[IpssMoe wW3MepeHHne DIEKTpOABWKYIIeH cuibl. KopoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTB CONIPOTHUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOIUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMEenaHHOrO COEIMHEHHS PE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYILEH CHUIIBI MCTOYHHMKA TOKA W €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habmroienue snextposimsa.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca ¢usznku 0a3oBoro ypoBHs B 10 Kitacce ocyliecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C KypCaMH MaTEMAaTHKH,
OMONOruM, XMMHH, Teorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYy4HOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pU3MyecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIMS,
napabona, runepbosia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPpUUYECKHE (YHKIIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIAECTBO,
BEKTOPBI U UX IPOCKLIUH HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanndeckoe IBUKEHUE B >KMBOW mpupoze, auddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUbl TEIIONEpPENayH, TEIUIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SIBJICHUSI B )KUBOU MIPUPOJIE.

Xumus: JTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSpPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TEJN, JKUIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTHUYECKAS TUCCOIHAITHS,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeodOpa3oBaHUE NBIKEHUH C HCTOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEeHHS B TEXHUKE, MOAIIUITHUKU, WCIOJIh30BAHUE 3aKOHA COXPAHCHMUS
UMIyJIbCa B TEXHHUKE (pakera, BOAOMET W Jpyrue), ABUTATEIh BHYTPEHHETO
cCropaHwusi, mapoBas TypOWHa, OBITOBON XOJOJUIBLHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MAaTepPHalioB, B TOM 4YHCJIE HAHOMATEPHAJIOB, W
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpyHHBIN IIPUHTED, DIIEKTPOHArPEeBATEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTENBHBIC TPUOOPHI, TATbBAaHUKA.

11 KJTACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

IlocTosiHHBIE  MarHuThl.  B3amMojelCTBHUE  IIOCTOSHHBIX  MarHUTOB.
MarnutHoe mnosne. Bekrop marmuTHOM wuHAYKUMH. [IpuHnmm cyneprno3unuu
MAarHuTHBIX noJsied. JIMHMKM MarHuTHOM WMHAYKUWW. KapThHa JMHUNA MarHUTHOM
WHYKIWAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHoe TIOJ€ TPOBOJHHUKA C TOKOM. KapTuHa JWMHHN WHIYKIUU
MAarHUTHOTO TOJISl JJIMHHOTO MPSMOTO HPOBOAHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaeicTBue npoBOHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HalpaBlieHUE. J[BUKeHUE 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM MoJjie. Pa6oTa cuisl Jlopenna.

SBneHne BIIEKTPOMAarHUTHOW HWHAYKOUUA. [lOTOK BEkTOpa MarHUTHOW
WHAYKUAHW. OJIEKTPOABIKYINAS CHJIA WHIYKIMHA. 3aKOH 3JIEKTPOMATHUTHOMU
nHaykuuu Qapanest.

BuxpeBoe »3JeKTpUYECKOE TOJie. IDNEKTPOABIKYIIAs CHIa WHIYKIHH B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IOJIE.

ITpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHE CaMOMHAYKUIHUH. OJIEKTPOABMKYIIAs  CHUJIa
CaMOWHIYKIIHH.

DOHEprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTPOMCTBA M IPAKTUYECKOE TMPUMEHECHHUE: TIOCTOSIHHbBIC
MAarHuThl, JJEKTPOMArHUThI, BJCKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUIl, THIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOIO MTy4YKa MAarHUTHBIM TIOJIEM.

JluHUM UHAYKIIUX MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[evictBue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 3eKTPOMArHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTh DJIEKTPOJBHKYILIEH CHJIBI UHAYKIHUHA OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3ydeHrie MarHUTHOTO MO KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Paszpnesn S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3n1eKmpomazHUmHbsle Koj1edanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
["apmonunyeckue konebanus. [lepuon, dacrora, ammiutyaa U ¢asza KojeOaHUM.
IIpyXvHHBIM MasATHUK. MaTeMaTUYECKUM MAasTHHUK. YPaBHEHUE I'apMOHUYECKUX
koseOanwmii. [IpeBparenne sHepruy Mpyu TapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJeOaTeIbHOM KOHType. AHAJOrus MEXIy MEXaHHUYECKHUMH WU
AIEKTPOMarHUTHeIMU  KojeOanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPIUU B UJEATBHOM KOJIEOATEIbHOM KOHTYPE.

[TpencraBienue o 3aTyxaromux KoneOaHUsX. BoIHYKIEHHbBIE MEXaHUYECKUE
kosieOanus. Pesonanc. BeiHy X A€HHBIE 2JIEKTPOMATrHUTHBIE KOJIEOAHUSI.

[lepemennblii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE€ W JEHCTBYIOIEE 3HAYEHUE CHUJIBI TOKAa H
HaIpPsKEHMUSL.

Tpancdopmarop. [IpousBoacTBo, nepeaada U MOTPEOIICHUE IIEKTPUUECKOM
DHEPIUHU. DKOJIOTMYECKUE PUCKHU IIPU IPOU3BOJCTBE JIIEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HM.

TexHnueckne yCTPOMCTBA M MNPAKTHUYECKOE NPUMEHEHHUE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoieOaTenbHON CHUCTEMBbI (MIPY>KUHHBIA WITH
MaTeMaTUYECKUI MasTHHK).



Hab0mroienne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUM.

HaGmronenue pe3oHanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJTBI TOKA M HAMPSHKEHUSI OT BPEMEHU) NS
AJIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu TMOCIEIOBATENBHOM COEOUHEHUU PE3UCTOpPA, KATYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb IMHUU 3JIEKTPOIEPEaAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

HccnenoBanne 3aBUCUMOCTH TIEpUOIa MaJibIX KojeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U Macchl Ipy3a.

HccnenoBanne TmEpEeMEHHONO TOKA B LENM W3  IOCIENOBATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 80JIHbL

Mexanuyeckue BOJIHBIL, yCHOBUsS pacnpocTpaHeHnus. llepuon. CxopocThb
pacrpocTpaHeHuss W JUiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIE BOJIHBI.
WNurtepdepenims u nupakius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJIHBI. Y CJIIOBUSI U3JIYYEHHUS SJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarauTHoil BosnHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, Mospu3anus, audpakius,
unrepdepenius. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >ME€KTPOMArHUTHBIX BOJIH. [[puMeHeHHEe 3EeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMTBI paguOCBS3U U TeNEBUACHUS. Panqronokanus.

DIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paaroNpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Koneo6mtomeecst Teso kak UICTOYHUK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaoGmronenne nuatepdepeHunu 1 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenrie cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXxeHUE,
pesioMJIeHUE, MOsIpu3anus, UG paKiys, UHTepHEpeHITHS.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. lIpsMoiMHENHOE pacnpOCTpaHEHUE CBETA B
ogHopoaHou cpeae. JIyu cBera. ToueyHbld HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzobOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPETOMIIEHUS CBETa. AOCONIOTHBIN MOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroja mNOJIHOTO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcust ceera. ClioxHbIN cocTaB 6esoro ceera. L[Ber.

ColOuparomie u pacceuBaroime JuH3bL. ToHkas muH3a. DOKycHOE
pacCcTosIHME W ONTHYECKas cuja TOHKOW iuH3bL. [locTpoeHune m300pakeHuil B
coOuparolux U paccenBaromux jJuH3ax. Dopmyiia TOHKOW JIMH3BI. YBEIUYECHHE,
JTaBaeMoe JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HabOmOEHUS MaKCUMYMOB U MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHOMN
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YCIOBUE HaOIIOCHUS
[NIABHBIX ~MAaKCUMYMOB TP MaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIUMOHHYIO PEIIETKY.

[Tossipusanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
doToamnmapaTt, NPOEKIMOHHBIN amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpsamonuHEHOE pAaCHPOCTPAHEHUE, OTPAXKEHHWE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpakeHUe. Moiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHU B JIMH3AX.

Mopenu MUKpOCKOIIa, TeIecKomna.

Hab6monenune naTepdepeniiuu cBera.

HabGmonenne nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[Tomy4yeHne cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue ciexkTpa ¢ mMOMOIIbIO AUGPAKIIUOHHON PEIIETKH.

HabGnronenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol



N3mepenne nokaszaresns NpeIOMIIEHHS CTEKIIA.
HccnenoBanne CBONCTB U300paKEHHH B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI cIeNUAIBbHON TEOPUH OTHOCUTEIHLHOCTH

['pannnbl  NPUMEHUMOCTHM  KJacCUYecKoW  MexaHukd.  [locrymarsl
CIICLIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTh MOAYJISI CKOPOCTH
CBETA B BaKyyMe, PUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpALIECHUE
JUTVHBL.

DHeprus U UMITYJIbC PEISATUBUCTCKOW YaCTHLIBI.

CBs13b Macchl € SHEPrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHULIBl. JDHEPrus
IOKOSI.

Paznen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. Onbitel A. I'. CToneroBa. 3aK0HBI
dboroaddekra. YpapHenue DiHmTerHa 11 pororddexra. «KpacHas rpaHuiiar
dboTorddexra.

JlaBnenne cBera. OnbiThl I1. H. JIeGenera.

XUMHUECKOE JIEVCTBUE CBETA.

Texnuueckne ycTpoilcTBa W MPaKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTumK, coIHEUHas baTapesi, CBETOIUOI.

Llemoncmpayuu

®doto3(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeHETo ¢hoTodddexTa.

CBeToaunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUIO 0 -4acTHIIL.
ILmanerapnas moxpens aroma. Iloctynarel bopa. U3nmyyeHume u moriomieHue
(OTOHOB MpU MEPEXO/I€ aTOMa C OJHOIO YPOBHS 3HEpPrHUM Ha Apyrol. Bumsl
cnekTpoB. CHEKTp ypOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonnoBsie cBoiicTBa yactull. Bosusl ge bpoitnst. KopnyckyisipHO-BOJTHOBOM
Ty alli3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYCHHE.

TexHuueckne yCTpPOWCTBA W MNPAKTUYECKOE NPUMEHEHUE: CHEKTPalbHbIN
aHanu3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBIL BOJIHBI J1a3epa.

HaOnronenue nuHeNYaThIX CIEKTPOB U3TyUCHUSI.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

HaGmronenre 1MHe4aToro cuekrpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paavoakTuBHOrO u3nydenus. CBoictBa anbda-, Oera-, TraMma-U3ITy4YeHUS.
BrnusiHne pagnoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnaa. DNEKTPOHHBIM U TMO3UTPOHHBIM OeTa-pacnan. [‘amma-
U3JIly4eHre. 3aKOH PaJuOaKTUBHOIO PacIaia.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekT macchl sapa.

SAnepubie peakuuu. JleneHue u CUHTE3 SAEP.

Snepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE aACIIEKThI AEPHON SJHEPTETUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtobl HaOMIOIEHUS U PETUCTPALIMN AIIEMEHTAPHBIX YACTHII.

dyHpamMeHTaabHbIe B3auMOJeHCTBUS. EAMHCTBO (hr3nuecKkoil KapTUHBI MUpAa.

TexHu4yeckne yCTpOHCTBA M NMPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CUY€TUMK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanre TpEeKOB 4acTHIL (TI0 TOTOBBIM GoTorpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPUZNKH

Orarbl pa3BUTHA acTpoHOMMH. [IpHuKiIaiHOE 1 MUPOBO33pEHYECKOE 3HAUEHNE
aCTPOHOMMUH.

Bun 3Bé3nnoro HebGa. Co3Be3nusi, spkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBHKCHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTWBHOCTh. [crounuk sHeprum CosHUA MU 3BE3J.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. [[narpamMma «CHEKTpaJbHBIA KJlacCc —
CBETUMOCTBY». 3BE3Abl TJIABHOM IMOCIEAOBATEIIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3J IJIaBHOW IOCIJIEIOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE



3B€311. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKJICHUH U 3Bosironuu ConHua u
3BE3]1. DTaNbI )KU3HU 3BE3I.

Mineunsiii [Iyte — nHama [Nanaktuka. Ilonoxxenue u nBuxxenue CoJiHIIA B
INamaktuke. Tunel ranakTuk. PaguoraiakTuku U kBasapel. UEpHBIE OBIPHI B AIpax
rajakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ia. Paz0eranue rajgakTuk.
Teopus bosnbmioro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoil. MeTaranakTuka.

Hepeménnpie mpo0iaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOmroiennst HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUI JJIsl ONIPE/IeTICHUS MOJ0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEBEpHOIO MOTYIIAPUS U SIPKUE 3BE3BL.

Habmronenus B Teneckon Jlynsl, muranet, Mieanoro Ilytw.

O0o0maromuee NOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMUHM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJILHON M ATHYECKOU chepax AesTeTHbHOCTA YeI0OBEKa, POJIb U MECTO (HU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUN KapTHHE MHpPA, POJIb PU3UUECKON TEOPHUH
B (opMuUpoBaHMM MpeACTaBICHUNH O (PU3NUECKON KapTHHE MHpPaA, MECTO
(dbu3uYecKol KapTUHBI MUpa B OOILEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJIECHUH O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHs B 11 Kilacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBSA3CH C KypcaMH MATEMATHUKH,
Ouonoruu, XuMuH, reorpaduy U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIM (hakT, Tumoresa, (u3nMdeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pemieHHWE CHCTEMBI YpPaBHEHUH, TPUTOHOMETPUYECKUE
GyHKUIMU: CMHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCHU KOOPIAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIMM, MNPU3HAKK MOAOOUSI TPEYTrOIbHUKOB,
OTIpEJICIICHHE TUIOIIAIN TUIOCKUX (puryp u o0béma Ted.

buonoeusa: »nekTpuueckue SBICHHS B JKUBOW MPUPOJE, KoJieOaTelIbHbIC
JIBUOKEHUS B KMBOM NMPUPOJAE, ONITUUYECKUE SABJICHUSA B JKMBOU MPUPOJE, ACUCTBUE
paanaluy Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOW PpEIETKHU, CIEKTPaTIbHbBIN
aHaIu3.



leoepaghusi:  MarHuTHBIE TIONFOCA 3€MJIM, 3ajJie)Kd MArHUTHBIX DY,
dhoTochEMKA 3eMHOM IMOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSCEHUM.

Texuonocua: NWHUUA DJIEKTPOIEpENady, TEHEPATOp IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLIHOHHAs II€4b, pajap, PaauONPUEMHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA alapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenMera «®Pusnka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHus (6a30BBI YPOBEHB) JOHKHO 00ECIIEUNUTH JOCTHIKEHHUE CIICTYIOITIX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pE3yNbTAaThl OCBOEHUSI yUeOHOro npeaMera «Du3nka» T0IKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarommxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEHW TMO3UIMENH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHM, COOTBETCTBYIOUIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3ZHEHHOTO
OMbITA U OMbITA ACSATEIBHOCTH B MPOLIECCE peaau3allii OCHOBHBIX HaIlpPaBIICHHI
BOCIUTATENIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUIMCKOTO OOIIECTRA;

MPUHATHE  TPATUIIUOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTHYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTh B MHTEPECAX TI'PaKIAHCKOIO
OOIIECTBA, y4aCTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTEIbHONU OpraHU3aIliig;

YMEHHUE B3aUMOJEHCTBOBATH C COMAIIBHBIMA MHCTUTYTaAMHU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTH POCCHUICKOM rpaXXJaHCKOU UJCHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JAOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHKCIIE B
JIESITEbHOCTH YUEHOI0;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO Oy IyIIErO;

4) 3cTeTH4€eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILLIEHHE K MUPY, BKIIFOUAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NUECKON HAyKe;



5) TpyA0BOI0 BOCIIMTAHUSA:

MHTEpPEC K pa3IUyHbIM cdepaM NpodhecCHOHAIBHON AESTENbHOCTH, B TOM
YHCJie CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTH
(bU3HUKY HA IPOTSHKEHUU BCEH KU3HH,

6) 3K0JI0rN4eCKOro BOCIIUTAHMSA:

c()OPMHPOBAHHOCTh 3KOJOTHUYECKON KYyJIbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJOTHUECKUX MpoOIeM;

IJIAHUPOBAHUE M OCYLIECTBIICHHUE ICHCTBUM B OKPYKAIOLIEH CPEJIE HA OCHOBE
3HAHHU LEeJIed YCTOWYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OmNbITa ACATEIBHOCTH HKOJOTUYECKOW HAIPAaBICHHOCTH HAa
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NUECKON HAYKHU;

OCO3HAaHHE IIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
u3ydeHus: (QU3HKKA ~ OCYHIECTBJISATh  NPOEKTHYHO U HCCIEI0BATENHCKYIO
JeITENbHOCTh MHIWBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE y4eOHbIe 1eHCTBUS
ba3oBble JJornueckue aeicTBus:
CaMOCTOSITeILHO  (OpMyJIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh LEMU JACATCIBHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(UBUYECKUX SABJICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS TPOOJIEMBI ¢ YU4ETOM aHajIn3a MMEIOITUXCS
MaTEepUAIBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH paboTy B  YCIOBHSX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHS,
Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIIEHUN KU3HEHHBIX POOJIEM.
ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIFOYEBBIMU NOHATUSMH U METOJAMU
(bu3nUecKoil HayKu;



BJIa/IETh HaBbIKAMH y4eOHO-HCCIIEI0BATEIbCKON U MPOEKTHON IEATEIbHOCTH
B 00nacTu (pU3MKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOMCKY
METOJIOB pelieHusl 3a/iay (U3MYECKOro COJepKaHUsl, MPUMEHEHHUIO Pa3IudHbIX
METO/I0B [T0O3HAHUS;

BJIAJECTh BHUJAMH JEATEIBHOCTH IO IIOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllUY, MPeoO0pa3oBaHUI0 M NPUMEHEHUIO B pPa3IMYHBIX Y4E€OHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYEOHBIX MPOEKTOB B 00JACTH (PU3HKHU;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyalM3MpOBaTh 3ajaavy,
BBIJIBUTaTh TUIOTE3y €€ pELIEHUs, HAXOAWTh apryMEHTBhI Ul JI0OKa3aTesIbCTBa
CBOMX YTBEP:K/ICHUH, 3a/1aBaTh [apaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBATh TIOJYYEHHbIE B XOJAE pEIIECHUs 3aJaud pe3yJbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTb M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTENIbHOM
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYeHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTyallMsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

yMETb NEPEHOCUTh 3HaHUS 1O (uU3MKe B NPAKTHUECKYIO 00JIacTh
KU3HEAEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEIAraTh OPUTrMHAIBHBIE MOAXOAbI U PEILICHHUS;

CTaBUTb IPOOJIEMBI U 33/1a4H, IOITyCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJ€Th HABBIKAMU MOJy4eHUs] MHPOpMaluu (U3HMUECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBJISATh IOWCK, aHaJIM3,
CHUCTEMAaTU3alMI0 M HHTEPIpPEeTalni0 MHPOPMAlUMU pa3IMYHBIX BHUJIOB U (opm
IPEJICTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUH B PEIIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3alMOHHBIX
3aJa4 ¢ COOJIIOJIEHHEM TpeOOBaHUU OJPrOHOMHMKH, TEXHUKM O€30I1acHOCTH,
TUTUEHBI, pPecypcocOepeKeHHsl, TMPABOBBIX W  OITUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3MUYECKOTO COAEpXk aHHUs B pa3IMUHBIX (opMmaTax C
y4€TOM Ha3zHaueHUs UHPOpPMAIMK U LEJIEBOM ayIUTOPUH, BEIOUpasi ONTUMAJIbHYIO
(bopMy IpeACTaBICHUS U BU3yaIU3alUu.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€ el CTBHUSI:
OCYIIECTBJIATH OOIIECHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU ACATEIBHOCTH;
pacmo3HaBaTh TMPEANOCHUIKM  KOH(MJIMKTHBIX CHUTyallud ¥  CMSATYaTh
KOH(DIIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

MIOHUMATh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM W WHIWBHAYaJbHOU
paboThI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUU C y4€TOM OOIIHUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YJIEHA KOJJIEKTUBA;

IPUHAMATh  LEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBATh ACUCTBUA MO €€ NOCTHKEHHUIO: COCTAaBIISITh IUIAH JEUCTBUM,
pacnpenensaTe polM € YYETOM MHEHHW YYaCTHUKOB, OOCYXJAaTh pPE3yJIbTATHI
COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHMKAa KOMaHIbl B
o0l pe3yJsbTat 1o pa3pabOTaHHBIM KPUTEPUSIM;

[peajaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HWJIEW C NO3MLUUU HOBH3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEAEHUE B PA3TUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBHUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJISTh MO3HABATEIbHYIO JEATEIBHOCTh B 00JIACTH
GU3MKK W acCTPOHOMHUH, BBISIBIISATH MPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUH;

CaMOCTOATEJILHO COCTABJIAITh IUIAH PEIICHUS PACYETHBIX M KaYECTBEHHBIX
3ajJa4, IJIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHMBATh IPUOOPETEHHBIN OTIBIT;

cioco0cTBOBaTh (DOPMHUPOBAHHUIO W TMPOSBICHUIO SPYIUIMH B 00JIACTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATEIHHOM  pedieKCMW  KaK  OCO3HaHMS
COBEpIIAEMBIX JIEHCTBUA M MBICIHUTEIBHBIX MPOLUECCOB, HX PE3YJIbTATOB H
OCHOBAHU;

UCTIOJIb30BaTh MPUEMBI pediiekcrun IS OLEHKN CUTYallud, BEIOOpa BEpHOTO
peLIeHHS;



yMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBI JPYTHX IIPH aHAIM3E pe3yIbTaToOB
NeSITeNIbHOCTH;

MPUHUMATh Ce0sl, TOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apryMEHTHl JPYTHX TIpPH aHaIu3e pPe3yibTaToB
NeSITeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mporecce qocTMKeHUS JTUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS MPOTPAMMBI
mo ¢u3uKe A YPOBHA cpeaHero oOmero oOpa3oBaHUsS y 0O0yYarommuXxcs
COBEpPIIICHCTBYETCS HMOIIMOHATbHBIN HUHTEJUICKT, TIPEAIOIar afo I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOIIMOHATHHOE
COCTOSIHWIC, BUCTh HAIPaBIECHUS Pa3BUTHsI COOCTBEHHOW 3MOITMOHAIBLHOU CQEPHI,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKIIOYAIONIETO CaMOKOHTPOIIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aJanTHUPOBATHCS K
HYMOIMOHATEHBIM H3MEHEHHSIM U TTPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIH, BKIIOYAOIICH CTPEMJICHUE K JOCTHIKCHHIO IIETH |
yCrnexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHHE ICHCTBOBATh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIOIICH CTIOCOOHOCTh MOHMMATh AMOIMOHAIILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €r0 TIPH OCYIIECTBICHUH OOIIEHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTICPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOHQIUKTHL.

HNPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenuss B 10 kjacce mnpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHalibHasl TOYKa, MHEPIMaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPOE TEIO,
WJICATIbHBIN Ta3, MOJECIA CTPOCHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJI, TOUYECUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur PU3NUECKUX 3a/1a4;

pacnio3HaBaTh (pU3MYECKUEe SABJICHUS (MIPOIECCHI) U OOBSICHATh MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOECHHS BELIECTBA U



JIEKTPOAVMHAMHUKHU:  PAaBHOMEPHOE U PAaBHOYCKOPEHHOE  IPSIMOJIMHEHHOE
JBKEHUE, CBOOOJHOE TaJieHue TeJ, ABWKEHUE I10 OKPYKHOCTH, HWHEpIuS,
B3auMoJielicTBue Tel, Tuddy3usi, OpOyHOBCKOE IBUKEHHUE, CTPOCHHUE JKUJKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00BEMA TEJ IPU HAIPEBAHUHM (OXJIAXKIEHUH ), TETNIOBOE
paBHOBECHUE, UCIIAPEHHUE, KOHACHCALWs, IUIABICHUE, KPUCTAIUIM3ALMA, KUIICHUE,
BJIYKHOCTbh BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMH COCTOSIHMSL Ta3a B  M30IpoIEeccax,
ANEKTpU3anUs TeJl, B3aUMOACHCTBHE 3apSAI0B;

OINKCHIBAaTh MEXAHUYECKOE IBUKEHHE, WCIOJb3ys (DU3MUECKHE BETUUYHMHBI:
KOOpAWHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tella, CHUJa,
UMITYJIbC T€J1a, KUHETUYECKAs DHEPTHs], NOTCHUMAIbHAs DHEPrUs, MEXaHUYECKasl
paboTa, MeXaHM4YecKash MOIIHOCTb; NPH ONUCAHUU NPABWIBHO TPAKTOBATh
(Gu3NYECKUi CMBICIT HCIHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS W EIUHMIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIUYUHY C JAPYTHUMH
BEJIMYMHAMU;

ONMCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHMS,
UCTIONB3ysl (U3MUYECKHE BEIUYMHBL: JaBJIICHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsI SHEPrus XaOTUYECKOI0 JABHUKEHUS MOJIEKYJ, CPEAHEKBaAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHssI 3HEprusi, padbora rasa,
KO3((PULMEHT TMOJE3HOr0 JEWCTBHS TEIJIOBOTO JBHUraTels; MpPU OMHCAHHUU
NOPaBWJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICI HCIOJNBb3YEMbIX BEJIMYUH, UX
00O3HAaUeHUsT W EAWHMIIBI, HaXOAuTh (GOPMYJIbl, CBA3BIBAIOLIUE JAHHYIO
(bU3HYECKYI0 BEIUYHUHY C APYTUMH BEJIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUUECKUE CBOKCTBA BEIIECTBA U DJIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (PU3NYECKUE BEITUUMHBL: DJIEKTPUUECKUN 3aps,
ANEKTPUYECKOE MOJIE, HANPSKEHHOCTh MOJISI, HOTEHIMAJ, Pa3HOCTh MOTEHIINAJIOB;
Ipy ONHCAHUM TPABWIBHO TPAaKTOBAaTh (PUIMYECKUNA CMBICT HCIHOJb3YEMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€IUHULBI; YKa3blBaTh (POPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3MYECKYIO BETUUUHY C IPYTMMH BETUUMHAMU;

aHANM3UPOBATh (PU3UYECKHUE TMPOIIECCHl U SIBJICHUS, UCIOJB3Yys (punyeckue
3aKOHBI Y IIPUHLIUIIBL: 3aKOH BceMUpHOro tsaroreHus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPaHEHHsT MEXAaHMYECKOM DJHEPrUH, 3aKOH COXPAHEHUS HMITYJbCa,
INPUHIUI CYNEPIO3ULIUA CHJI, IPUHIMUI PABHOIPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJSAPHO-KMHETUYECKYIO TEOPUIO CTPOEHHS BELIECTBA, Ta30BBIC
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHHUS MOJIEKYJH C
a0COJIFOTHOM TeMmepaTypoH, MEepBbIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHMUS
DIIEKTPUYECKOr0 3apsiaa, 3akoH KysloHa, mpu 3TOM pasnuyaTh CIOBECHYIO
(bOpMyYIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUsS (TpaHULIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyarh YyCJIOBHsS UX O€30MACHOTO HCIIOJIb30BAaHUS B
MOBCEJIHEBHOM KU3HU;

BBITIOJHATh JKCHEPUMEHTHI IO HCCICNOBAaHUIO (DU3MYECKHX SBICHUN U
IPOLECCOB C HCMOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUl, MPH 3TOM
dbopMmynupoBath MpobieMy/3ailayy M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY M3 MpPEUIOKEHHOTO O00OpYyIOBaHUSA, MPOBOJIUTH OMBIT U
bopMyIHpOBaTH BBIBO/IHI;

OCYILECTBIISAThH NMPSMbIE U KOCBEHHBIE U3MEpPEHUsI PU3NYECKUX BEIUUUH, PU
ATOM BBIOMpPATh ONTUMAJBHBIN CIIOCOO HM3MEPEHHUS M MCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3MYECKMMH  BEIUYMHAMU  C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
buKcHpoBaTh PE3yNbTAThl MOJYYECHHOM 3aBUCHMOCTH (DHM3MYECKUX BEJIMYMH B
BU/JIE TAOJIUII U TPpapUKOB, A€NaTh BEIBOABI MO pe3yIbTaTaM UCCIIEeI0BaHNUS;

coOJro1aTh MpaBmiia 0E30MacHOr0 TpyAa MpPU MPOBEACHUU HCCIEIOBaHUN B
paMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-MCCIIENOBATENbCKON M IMPOEKTHON
NESTEIPHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarb pacy€THhlE 3aJa4yd C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3MUECKHE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3aJla4uu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYJIBI,
HEOOXOaUMBbIC ISl €€ pellleHus, MPOBOAUTHh PACUETHl U OLIEHWBATH PEATBHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3NYECKOMN BETUIHHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4U: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
HEMOYKY PACCYXKICHUN C OMOpoil Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

UCTIIONB30BaTh  MpPH  pPEIIEHWH  y4eOHBIX  3a7ad  COBpPEMEHHBIE
nH(OPMAITMOHHBIE TEXHOJIOTHH JIJIS TMOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEJICTaBIICHUs YYEeOHON M HAy4HO-TIOMYJISIPHOU MH(OpMAIUKU, TOTYYSHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKH aHATTU3UPOBATH MOTydaeMyto HHPOPMAITHIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOUIETO MHpa, B PAa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUS MO (pU3MKe B MOBCEIHEBHON KU3HU
JUtsl o0ecrieyeHusi 0€30NaCHOCTH MpU OOpaIllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAaHEHUS 3/I0POBbS U COOJIOJCHHSI HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KaIoIlel Cpejie;



paboTaTh B TpyINIle C BBIMOJHEHUEM PA3THYHBIX COIUATBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYNIbl, PAIMOHAIBHO pacHpelesTh OO0S3aHHOCTH W
IUIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJIeKBaTHO OLIEHUBATh
BKJIAJT K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbl B PEIICHUE paCCMaTPUBAEMOM TPOOIEMBI.

K xoniy oOyuenuss B 11 kjacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBbHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HYecKoil KapTUHBI MUDA;

VYUTBHIBATh TPAHUIIBl TPUMEHEHHUS HU3YUYCHHBIX (PU3UYECKUX MOJICIICH:
TOYEYHBIN 3JEKTPUUECKUI 3apsij, JIy4Y CBETa, TOUCUHBIM NCTOYHHMK CBETA, A/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO SiApa TpH PelieHuu (HU3NIECKUX
3a/1ay;

pacno3HaBaTh (pU3MUYECKUe ABJICHUS (MPOILECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HMKH: 3JIEKTPUUYECKAS] TPOBOJIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MarHUTHOE JIEWCTBHS TOKA, B3aUMOJCICTBUE
MAarHuTOB, JJICKTPOMAarHuTHasE WHAYKUWSA, JEHUCTBUE MArHUTHOIO TMOJA Ha
MPOBOJHUK C TOKOM W JBWXKYIIMKCS 3apsij, 3JIEKTPOMAarHUTHBIE KoOJieOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPaKEHHE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W TONApU3alMs CBETa, JHUCIEPCUsS CBETa,
dbotoanekTpudeckuit 3pdekt (pororddekrt), cBeToBOE aBlieHHE, BOZHUKHOBEHHE
JMHENYaToro CHEeKTpa aroMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHas

PaaAOaKTUBHOCTD,
OIIMCBIBATh H3YYCHHBIC CBOMCTBA BCIICCTBA (BHGKTpI/I‘-ICCKI/Ie, MAaramTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3JINYHbIX CpGI[) 151

AJIIEKTPOMArHUTHBIE $SIBJIEHUSA (TPOLECCHI), HCHONB3Yyd (U3UUYECKUE BEIUYUHBI:
AIEKTPUYECKUHN 3apsj, CHJIa TOKA, JJIEKTPUUYECKOE HAINPSKEHUE, DJIEKTPUUECKOE
COIPOTUBJICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYILAs CUia, paboTa TOKa,
MHAYKIUS MAarHuTHOTO Imonsi, cwia Amnepa, cwia JIopeHua, WHIYKTHBHOCTb
KATYIIKW, DHEPrus JJIEKTPUYECKOTO W MArHUTHOIO IOJEH, MEPUOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B Ipolecce
FApMOHMYECKUX D3JIEKTPOMAarHUTHBIX KojeOaHuM, (OKyCHOE pacCTOsHUE U
ONTUYECKasl Cujia JIMH3bI, NPU OMNHCAHUM NPABUIBHO TPAKTOBATh (pU3MUECKU
CMBICJI HCIOJIb3YEMBIX BEIUYMH, HMX OOO3HAUYE€HHs] M €IUHMIIbI, YKa3blBaTh
(GopMysbl, CBA3BIBAIOLIME JaHHYIO (PU3MYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

ONMCBHIBATh H3YyYEHHBIE KBAHTOBBIE SBJICHUA M IPOLECCHI, HCIOJIb3Ys
(bu3MYEeCKUEe BEIMYMHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U



94acToTa CBETa, PHEPTUS M UMITYJIbC (DOTOHA, TIEPHO/T MOTypacnaga, YHEPTUs CBS3H
aTOMHBIX SIZIEp, MPU OMUCAHWUU MPABUIBHO TPAKTOBaTh (UIUUECKUN CMBICH
WCIIOIB3YEMbIX BEJIWYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONINE JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTUMU BeJIWYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIHHBL;

aHAM3UPOBATh (PU3UYECKHUE MPOIIECCHl U SIBJICHUS, UCIOJB3Yys (punyeckue
3aKOHBI U MPUHLMNBL: 3aKOH OMa, 3aKOHBI MOCIEI0OBATEIBLHOIO U MAPAILICIBHOTO
COEMHEHUSI MPOBOJHUKOB, 3akOoH Jlxoyns—JIeHna, 3akOH 3JIEKTPOMArHUTHOM
WHYKINH, 3aKOH MPSMOJUHEHNHOTO0 PAaCIPOCTPAHEHUS! CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe DiHIITeHHa mns pororddekra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHCHUS HUMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOrO 3apsijia, 3aKOH COXPAHEHUsS MACCOBOrO YHCIA, MOCTyJathl bopa,
3aKOH PaJIMOAKTUBHOTO PACIMajia, MPU STOM pa3iudarh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUA (TpaHHIlbl, 00JACTH)
MIPUMEHUMOCTH;

OMPENENATh HAMIPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO MOJIS TPOBOIHUKA
C TOKOM, cuiibl Amriepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI MO HCCIEIOBAHUIO (U3UYECKUX SIBICHUM U
MPOILIECCOB C HCIOJIb30BAHUEM IMPSAMBIX W KOCBEHHBIX HW3MEPEHUIl: MpPU HTOM
dbopMmynupoBath MpobieMy/3aiady M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOUpaTh YCTAaHOBKY W3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopmMyIHpOBaTH BBIBOJIHI;

OCYIIECTBIISATh MPSAMbBIC M KOCBEHHBIE U3MEPECHHS (PU3NUECKUX BEIUYUH, TIPH
ATOM BBIOMPATh ONTUMAJBHBIN CIIOCOO HM3MEPEHHUS M HCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUN;

UCCIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEIMYUH C UCIOJIb30BaHUEM
OPSMBIX HM3MEPEHHWIl: TPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKHX BEJIMYWMH B BUJE TAOJIHIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM UCCIICIOBAHMUS;

coOJro1aTh MpaBmiia 0E30MacCHOr0 TpyAa MpPU MPOBEACHUU HCCIEIOBaHUN B
pamMKax yd4eOHOTO OKCIEPUMEHTa, Yy4eOHO-MCCIEOBATEIIbCKON | TMPOEKTHOMN
NESTEIPHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarb pacy€THhle 3aJadyd C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCTOJIb3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUTIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a1a4H
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIBI,



HEOOXOJUMbIe JUIsl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJIyYE€HHOT0 3HaueHUs (PU3NYECKOM BETNUUHBI;

pemaTh Ka4ECTBEHHBIE 33/1a4l: BBICTPAUBATh JOTUYECKU HENPOTUBOPEUUBYIO
LIETIOYKY PACCYKIECHHM C OMOPOM Ha WM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYECKHE SIBICHUS,

UCIOJb30BaTh  MpPU  pPEIIEHUM  y4yeOHBIX  3aJa4  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJIOTHH IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
Y IPEICTaBJICHUs YYEeOHON M HAyYHO-IOMYJISIPHOW MH(OpMaALUU, NOJTyYEHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTU3UPOBATH MOJIydaeMyt0 HHPOPMAIHUIO;

OOBSCHATh NPUHLMIBI JEHCTBUS MAaIIMH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUA UX O€30MAaCHOI0 MCIOJIb30BAaHUS B TOBCEAHEBHOM
KU3HU;

IPUBOJIUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOLIETO MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOMN KU3HH
Ui obecrieyeHus: 0€30MacHOCTH NP OOpallleHnH ¢ MpUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsl COXPAHEHUS 3JI0POBbS U COOJIOJEHHUSI HOPM DKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CpeE;

paboTaTh B TIpyNI€ C BBINOJHEHUEM PA3NIHYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBaTh pPabOTy TpPyNNbl, PalMOHAIBHO PpACHpPEleNsITh OOS3aHHOCTU U
IUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJ€KBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM uudposbie
Ne i/m P Konrtpoubnsie | IIpakTnyeckue (g )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METObI HAYYHOI'O ITO3HAHUSA
bu6nuoreka [JOK
1.1 @u3nKa ¥ METOJIbI HAYYHOTO ITO3HAHUS 2 https://m.edsoo.ru/7f41bf7
2
Hroro no pazgeny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [{OK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
bubmuoreka [JOK
2.2 Jlnnamuka 7 https://m.edsoo.ru/7f41bf7
2
bu6mmorexa [IOK
2.3 3aKOHbBI COXpaHEHHUS B MEXaHUKE 6 1 | https://m.edsoo.ru/7f41bf7
2
Hroro no paszneny 18

Paznea 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJIUHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM
Teopun

bu6mmoreka [IOK
https://m.edsoo.ru/7t41bf7
2



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

bu6mmoreka [JOK

3.2 OCHOBBI TEpPMOAMHAMUKH 10 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [{OK
ArperatHpie COCTOSIHHSI BEIIECTBA.
33 5 https://m.edsoo.ru/7f41bf7
@da30BbIE IEPEXOBI )
Hroro no pazgeny 24
Paszpnen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 OneKTpocTaTHKa 10 https://m.edsoo.ru/7f41bf7
2
[TocTosAHHBIN 3JIEKTpUUYECKUI TOK. TOKH B bubmorexa LIOK
42 P ' 12 https://m.edsoo.ru/741bf7
Pa3IUYHBIX Cpeaax 5
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kountpoasnsie | IlpakTnyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznea 1. JIEKTPOJANHAMUKA
bubmuoreka [{OK
MarunuTtHoe noje. JIeKTpOMarHuTHast
1.1 11 1 3 https://m.edsoo.ru/7f41c9
WHTYKIHS
Tc
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
Bbu6muorexa [JOK
MexaHu4ecKre U JJIEKTPOMarHuTHBIC
2.1 9 1 https://m.edsoo.ru/7f41c9
KoJeOaHus
Tc
bu6mmoreka [JOK
2.2 MexaHu4ecKkue U 3J1€KTPOMArHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c9
Tc
bubmnoreka [IOK
2.3 OnTHka 10 3 https://m.edsoo.ru/7f41c9
7c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIITUAJIBHON TEOPUU OTHOCUTEJIbHOCTH

3.1

OCHOBEI creluraJbHON TCOpHUUn
OTHOCUTCIBHOCTHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c9
Tc



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

Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bubmnoreka [HOK
4.1 DJIEeMEHTHI KBAHTOBOM ONTHUKH 6 https://m.edsoo.ru/7f41c9
Tc
bubmuoreka [JOK
4.2 Crpoenue aToMa 4 https://m.edsoo.ru/7f41¢c9
Tc
bu6mmoreka [{OK
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f41c9
Ic
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKHU

bu6mmoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMHUU M aCTPOPHUIUKU 7 https://m.edsoo.ru/7f41c9
Tc
Hroro no pazgeny 7
Pa3znen 6. OBOBIIAIOLIEE ITIOBTOPEHHUE
bu6mmorexa [JOK
6.1 O6o0matomiee MOBTOPEHHE 4 https://m.edsoo.ru/7f41c9
Tc
Hroro no pazgeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Koan4yecTBo yacoB DJIeKTPOHHbIE
Jara
Ne uudgposbie
Tema ypoxka Kourpoabnsie | IIpakTtuyeckn H3y'eH
n/n Bcero oOpa3oBaTeJibHbIE
padoThI e padoThl ust
pecypchl
bu6mmoreka [IOK
®usuka — Hayka o npupoze. Hayunsie
1 1 https://m.edsoo.ru/ff0c32
METO/IbI TTIO3HAHUS OKPYKAIOIIEr0 MUPa 5
Ponw u mecTo pu3uku B hopMHUpOBaHUM bu6mmoreka [{OK
2 COBPEMEHHOM HAy4YHOU KapTHUHBI MUPA, B 1 https://m.edsoo.ru/ff0c33
MPaKTUYECKON AESTEIbHOCTH JIOEH 6
MexaHnyeckoe IBMKECHHUE.
bu6mmoreka [{OK
OTHOCUTENBHOCTh MEXaHUUYECKOTO
3 1 https://m.edsoo.ru/ff0c35
newxeHus. [lepemenienue, ckopocTs, 08
YCKOpEHHUE o
but6mmoreka [{OK
4 PaBHOMEpHOE NIPAMOJIMHEWHOE JBUKEHUE 1 https://m.edsoo.ru/ff0c36
20
PaBHOYCKOpEHHOE MPAMOJIMHEITHOE bubmorexa LIOK
5 yerop P 1 https://m.edsoo.ru/ff0c37
JIBIYKEHUE
2e
but6mmoreka [JOK
CBoOonHOe majeHune. Y CKopeHue
6 g a p 1 https://m.edsoo.ru/ff0c39
CBOOOIHOTO MAICHUS .
. bu6mmoreka [IOK
KpuBonuneliHoe nBuxeHue. JBrkeHne
7 1 https://m.edsoo.ru/ff0c3a

MaTepUaIbHOU TOYKH MO0 OKPY>KHOCTH

da



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

[Tpunun otHOCUTENBLHOCTH ["anues. bu6mmoreka [IOK
8 NHepumanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3b
ITepsriii 3axod HeroToHa e8
Macca Tena. Cuna. [Ipuniun bubnmoreka [JOK
9 CyINepro3uimu cuil. Bropoit 3aKoH https://m.edsoo.ru/ff0c3b
HrroToHa 17151 MaTepHaIbHONW TOUYKHU e8
. bub6mmoreka [IOK
Tperwnii 3akoH HproToHa 1151
10 https://m.edsoo.ru/ff0c3b
MaTepUaIbHbIX TOUEK o8
bubmuoreka [JOK
3aKoH BceMUpHOro TsaroreHus. Cuia
11 https://m.edsoo.ru/ff0c3d
TskecTu. [lepBas kocMHuueckasi CKOpOCThb 00
bu6mmoreka [{OK
12 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena https://m.edsoo.ru/ff0c3e
18
Cuna tpenus. Koaddumnuenr tpenus. bu6muoteka [IOK
13 Cuna conpoTUBIIEHUS IPU IBUKEHUU https://m.edsoo.ru/ff0c3{7
TeJa B KUIKOCTH MJIM Ta3e 6
[ToctynaTensHoe U BpalaTeabHOE
N bu6mmoreka [IOK
JBUKEHHE aOCOTIOTHO TBEPAOTO Tela.
14 https://m.edsoo.ru/ff0c41
MowmenT cuibl. [liieuo cumel. YcnoBus a6
paBHOBECHs TBEPIOIO Tea o
Hmnynbc MaTepuanbHON TOYKH, CHCTEMBI
bu6mmoreka [IOK
MaTepuaIbHBIX TOUEK. IMITyJIbC CHITBI.
15 https://m.edsoo.ru/ff0c43
3aKOH COXpaHEeHHs UMITYyJIbCa. 46
PeakTuBHOE nIBIDKEHNE _
Pa6oTa u MmontHOCTH cruibl. Kunernyeckas bubnuorexa [JOK
16 SHEPrus MaTepuagbHOM TOukH. Teopema https://m.edsoo.ru/ff0c45
00 M3MEHEHUHU KHHETUYECKOW IHEPTHH 02



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

[ToreHumansHas 3Heprus.

[ToreHManbHas 3HEPTUs ypyro bu6mmoreka [IOK
17 ne(OpMUPOBAHHOI MPYKUHBI. https://m.edsoo.ru/ff0c46
[ToreHuuanbpHas SHEPrus Tena BOIU3U la
MOBEPXHOCTU 3EMIIH
[ToTeHManbHBIE U HETIOTEHITMATBHBIC
cuibl. CBsI3b pabOTHI HEMTOTEHITHATBHBIX bubnuorexa [HOK
18 CHJI C U3MEHEHHEM MEXaHUYECKOU https://m.edsoo.ru/ff0c47
SHEPTrUU CUCTEMBI TeNl. 3aKOH COXpPaHEHUs 8¢
MEXaHUYECKON IHEPTrun
JlabopaTtopHas pabora «HccnenoBanue
19 CBSI31 PaOOTHI CHJIBI C U3MEHEHHUEM
MEXaHUYECKOM PHEPTUH TeJla Ha IPUMEpe
PaCTSKEHUST PE3UHOBOTO KIyTa»
KonTponbHas pabota no teme bubnuoreka [IOK
20 «Kunemaruka. JIlunamuka. 3aKoHbI https://m.edsoo.ru/ff0c4b
COXpaHEH!s B MEXaHUKE) 74
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO- bubnnoreka [JOK
21 KMHETUYECKOU Teopuu. bpoyHoBCKOe https://m.edsoo.ru/ff0c4d
nsukenue. updysus c2
Xapakrep JBUKEHUS U B3aUMOJICUCTBUS
22 yacTHl] BeniecTBa. Moenu ctpoeHus
ra3oB, )KUJKOCTEN U TBEPABIX TEN
” Macca monekyi. KonnuecTBo BemiecTsa.
[TocTostHHas ABoraapo
24 TermmoBoe paBHOBecue. TemnepaTypa u e€
m3mepenue. [llkana remnepatyp Lenbcus
25 Uneansusiii raz B MKT. OcHoBHOE bubmuorexa [JOK



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

https://m.edsoo.ru/ff0c4fd

ypaBHeHue MKT .
AOcomoTHas TemrepaTypa Kak Mepa
. . bubnuorexa [JOK
Cpe/Hel KHHETUYECKON IHEPTUn
26 https://m.edsoo.ru/ff0c51
JBUKCHHSI MOJIEKYJI. Y paBHEHHE lo
Menneneesa-Knaneiipona _
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnas pabora «HccnenoBanue
28 3aBUCHUMOCTH MEXKy TapaMeTpaMu
COCTOSTHUS pa3peKEHHOT0 Ta3ay
bu6mmoreka [{OK
H3onporeccsl B uACaIbHOM ra3e U ux
29 https://m.edsoo.ru/ff0c57
rpaduyeckoe rnpeacTaBieHue 0e
BHyTpeHHs1s dHeprust
TEPMOJIMHAMHYECKON CHCTEMBI U CIIOCOOBI bubaunoreka [IOK
30 e€ n3MeHenus. KoimuectBo TemioTel 1 https://m.edsoo.ru/ff0c59
pabora. BHyTpeHHsIs SHEpTHS 52
0JIHOATOMHOTO HJICAJIbHOTO ra3a
bu6nuoreka [JOK
31 Buns! Teruonepenaun https://m.edsoo.ru/ff0c5c
36
VYnenpHas TEIIO0EMKOCTD BEIIECTBA. Buonuoreka LHOK
32 KonnuecTBo TemnoTsl pu https://m.edsoo.ru/ff0c5c
Terionepenaye. AnnadbaTHbIN Tpolecc 36
. bu6mmoreka [IOK
[lepBbiii 3aKOH TEPMOJAMHAMUKH U €TI0
33 https://m.edsoo.ru/ff0cSef
MIPUMEHEHHE K N30IpoIeccam .
14 HeoOpaTuMocTh poIieccoB B MPUPOJIE. bubnuotexa [JOK
Bropoii 3aKk0H TEpMOJAUHAMUKHI https://m.edsoo.ru/ff0c62



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde

30

[Tpunmun aevicteus u KIT/] TermoBoit Bubmiorexa IIOK
35 https://m.edsoo.ru/ff0c60
MAIIHHbI
0a
36 [Muxn Kapuo u ero KITJ{
37 DKOJOrHYecKHe MpoOIeMbl
TEIUIOPHEPTeTUKHI
O6o6maromuit ypok «MomnexynspHas bubmmorexa HOK
38 https://m.edsoo.ru/ff0c69
¢duznka. OCHOBBI TEPMOAMHAMUKID) 18
KonTponbHas pabota no teme bu6nmoreka [IOK
39 «MonekynspHas ¢pusznka. OCHOBbI https://m.edsoo.ru/ff0c6a
TEPMOIMHAMHKID 30
bu6nuorexka [JOK
[TapooGpazoBanre U KOHIEHCAIIUA.
40 https://m.edsoo.ru/ff0c63
Hcnapenue u kunenue b6
but6mmoreka [JOK
AOGCOm0THAS U OTHOCUTEIbHAS
41 . https://m.edsoo.ru/ff0c64
BJIQXKHOCTH BO3/yxa. HackleHHbIH map 48
TBépnoe teno. Kpucramnmueckue u
. bu6nmmoreka [JOK
amop(HbIC Teraa. AHU30TPOIHUS CBOMCTB
42 https://m.edsoo.ru/ff0c65f
KpUCTAILIOB. JKUJIKUE KPUCTAIIIB. 0
CoBpemeHHbIE MaTepuabl -
Bbu6nuoreka [JOK
[TnaBiieHne ¥ KpUCTAIUTN3ANHAS. Y IeTTbHAs
43 https://m.edsoo.ru/ff0c67
teruioTa miasiaeHus. Cyonumanus 08
bu6mmoreka [JOK
44 YpaBHEeHHE TEIUIOBOTO OamaHca https://m.edsoo.ru/ff0c68

20



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

OnexTpu3anys Tei. JJIEKTPUIECKUI

but6mmoreka [JOK

45 https://m.edsoo.ru/ff0c6b
3apsia. [IBa BUAA SIEKTPUIECKUX 3apsIOB o
ITpoBOAHMKY, TUAIEKTPUKH U bubnumoreka [IOK
46 MOJIyTIPOBOJIHUKU. 3aKOH COXPAHEHUS https://m.edsoo.ru/ff0c6b
AIIEKTPUYECKOTO 3apsaaa cc
. bu6nuoreka [JOK
B3aumopeiicTBue 3apsii0B. 3aKOH
47 N . https://m.edsoo.ru/ff0c6ce
Kynona. TodeuHbI# 25IeKTpUUECKUI 3apsif] 4
Hanpsok€HHOCT 3JIEKTPUYECKOTO MOJIA. bubnuorexa [JOK
48 [IpuHIUIT CynepnO3UIINHN SIIEKTPUUECKUX https://m.edsoo.ru/ff0c6df
nonei. JInHuM HanpsHKEHHOCTH 2
bu6mmoreka [{OK
Pabota cui1 aeKTpOCTaTUYECKOro MOJIsl.
49 https://m.edsoo.ru/ff0c6f0
[MTorennuain. Pa3HoCTh MOTEHIINATIOB 0
ITpoBOAHMKY U TUDIIEKTPUKHU B bubnunoreka LIOK
50 DJIEKTPOCTATUYECKOM IIOJIE. https://m.edsoo.ru/ff0c70
JmsnekTpudeckasi MPOHUIIAEMOCTh 18
bubmuoreka [JOK
51 OnexrpoéMkocTs. Konnencatop https://m.edsoo.ru/ff0c71
26
OneKTPOEMKOCTH IIIOCKOTO bubmmoreka [IOK
52 KOHJIEHCATOpa. DHEPrusl 3apsHKEHHOTO https://m.edsoo.ru/ff0c72
KOHJIEHCATOPa c0
53 JlabopaTtopHast pabota "U3mepenue
ANEKTPOEMKOCTH KOHIeHCaTopa"
[IpuHIMI AEHCTBUS U IPUMEHEHUE
54

KOHJICHCATOPOB, KOIMPOBAJIBHOIO
amnmapara, CTpyHHOro IpuHTepa.



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

DJIEKTpOCTAaTUYECKAs 3aIUTa.
3a3eMiieHre IEKTPOIIPHUOOPOB

DIIEKTPUUYECKHI TOK, YCIOBHS €0
cymectBoBaHus. [locTosanbii Tok. Cuiia

55
toka. Hanpsikerne. ConpoTUBIICHHE.
3akon Oma 1J1g y9acTka 1enu
[TocnenoBarenpHOE, TapaIeIbHOE,
bu6nmmoreka [JOK
CMEIIAHHOE COSAMHECHNUE TPOBOTHUKOB.
56 0.5 https://m.edsoo.ru/ff0c74f
JlabopaTtopHast pabora «3yuenue 0
CMEIIAHHOTO COSIMHCHHS PE3UCTOPOBY a
bu6nuoreka [JOK
PaboTta 1 MOIITHOCTH 3JIEKTPHUIECKOTO
57 https://m.edsoo.ru/ff0c78
toka. 3akoH J[xoyns-Jlenna 13
3akon OMa 115 MOJTHOM (3aMKHYTOM )
anexkTpuueckoi nenu. Koporkoe bu6mmoreka [IOK
58 3aMmbIkanue. JJabopatopHas pabora 0.5 https://m.edsoo.ru/ff0c7ae
«M3mepenne D/1C uctoyHnka Toka U ero 0
BHYTPEHHETO COMPOTUBIICHUS
PesepHbIii ypok. KonTponsHas pabota bubnuorexa [JOK
59 o teme "DnekTpoauHamMuka / https://m.edsoo.ru/ff0c8c
Bcepoccuiickas npoepouHas paboTa 56
O6o0maromuii ypok bubnmoreka [JOK
60 «OnexrpoanHamukay / toroas https://m.edsoo.ru/ff0c88
npoBepoYHas pabora be
DNeKTPOHHAS TIPOBOJIUMOCTH TBEPIBIX
61 METAJIJIOB. 3aBUCUMOCTB COTPOTHUBIICHUS

METAJUIOB OT TeMIEPaTypHI.
CBepxnpoBOIUMOCTb



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

DJIEKTpUYECKUI TOK B Bakyyme. CBoiCTBa

62 1
AIIEKTPOHHBIX ITyYKOB
[TomrympoBOTHUKH, X COOCTBEHHAS U
. bu6nuoreka [JOK
MIPUMECHast TPOBOANMOCTE. CBOMCTBA p—
63 1 https://m.edsoo.ru/ff0c84
n-nepexona. [lomynpoBogHUKOBBIE e
puOopbI o
DNEKTPUUECKHUA TOK B paCTBOPAX H
bu6nmmoreka [JOK
pacruiaBax 3JeKTPOIHUTOB.
64 1 https://m.edsoo.ru/ff0c82
DNEKTPOIUTHYECKAS JTUCCOITUAITHS. ba
DIeKTpoIn3 T
DNEeKTpUUECKU TOK B ra3ax. bu6nuoreka [IOK
65 CamocTOsTEeTbHBIN 1 HECAMOCTOSATEIbHBIIN 1 https://m.edsoo.ru/ff0c84
paspsa. Monuus. [Inazma ae
DneKTpuuecKue mpudophl U yCTPOMCTBA U bu6muoteka [IOK
66 UX MpaKTH4ecKoe npuMeHenue. [Ipasuia 1 https://m.edsoo.ru/ff0c86f
TEXHHUKHU 0€30MacHOCTH c
Kontponbhas pabota no Teme
. bu6mmoreka [IOK
«Qnextpocraruka. [TocTosHHBIIH
67 . 1 https://m.edsoo.ru/ff0c8a
ANeKTpudeckuil ToK. TOKH B pa3iruHbIX %2
cpenax» sa
N N but6mmoreka [JOK
PesepBHbIii ypok. O600ma0mui ypox o
68 p yp HIAIOHI yp 1 https://m.edsoo.ru/ff0c8f6
temam 10 knacca .
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
JlaTa
Ne undposbie
Tema ypoka KouTtposbubl IIpakTnyeckne | HU3Yy'UeH
n/n Bcero oOpa3oBaTejibHbIE
e padoThI padoThI us
pecypcsbl
[TocTostHHBIE MATHUTHI U UX
. bu6mmoreka [IOK
B3auMo/ieiicTBie. MarHUTHOE I0JIE.
1 . 1 https://m.edsoo.ru/ff0c97
Bektop MaruuTHOM MHAYKUMH. JInHUK 73
MarHUTHON HHITyKITUU —
MarauTtHoe 1ose NpoBOJHUKA C TOKOM. bubnuoreka [IOK
2 OmnsiT Opcrena. Bzaumopeiicteue 1 https://m.edsoo.ru/ff0c98f
MPOBOJHUKOB C TOKOM €
bubmuoreka [{OK
JlaboparopHas pabota «3ydenue
3 patophast p Y 1 1 https://m.edsoo.ru/ff0c98f
MAarHUTHOTO TOJIS KATYIIKH C TOKOM» .
JelicTBuE MarHUTHOTO TOJISI HA
MPOBOAHMK ¢ TOKOM. Cuiia Amnepa. bub6nuorexa [IOK
4 JlabopaTtopHas pabota «lVccinenoBanme 1 1 https://m.edsoo.ru/ff0c9ac
JeHCTBUS MOCTOSIHHOTO MarHuTa Ha 0
paMKy C TOKOM»
JleficTBE€ MarHUTHOTO TIOJIS Ha bubnmnoreka [JOK
5 JIBWKYILYIOCS 3apSDKECHHYIO YaCTHULLY. 1 https://m.edsoo.ru/ff0c9df
Cuna Jlopennia. Pabota cumnst Jlopeniia 4
DnekTpomMaruuTHas MHAYKIus. [loTok
6 BEKTOpa MarHUTHOM uHaAykuuu. 31C |

MHAYKIHMU. 3aKOH JIEKTPOMarHuTHOM
nHaykunn Papanes



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

JIaGopatopHas pabota «MccnenoBanue

bu6mmoreka [IOK

7 . https://m.edsoo.ru/ff0cals
SIBIIGHUS DJIEKTPOMATHUTHOU WHAYKIIUK 0
NHnykTUBHOCTD. SIBIICHUE
bu6mmoreka [IOK
camounaykimu. C caMOMHIYKIUH.
8 https://m.edsoo.ru/ff0ca60
DHeprus MarHUTHOTO TIOJIS KaTYITKU C 0
TOKOM. DJIEKTPOMarHuTHOE T0JIe B
TexHuueckue ycTpoiucTBa U ux
MIPUMEHEHUE: TOCTOSTHHBIC MAaTHUTHI,
9 ANEKTPOMATHUTBI, DJIEKTPOIBUTATEb,
YCKOPHUTENH JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS TIeYb
. bu6mmorexa [JOK
O6o06maromuii ypok « MarHuTHOE TOJIE. s
10 https://m.edsoo.ru/ff0cab8
DNeKTpOMarHuTHAS WHIYKIIHSDY )
KonTponbhas pabota no teme bubnuorexa [IOK
11 «MarnutHoe nosie. DIeKTpOMarHuTHast https://m.edsoo.ru/ff0cad5
WH Ty KIS 8
CB0OOIHBIC MEXaHHYECKUE KOJICOaHUSI.
bu6mmoreka [JOK
IMapmonmueckue koneOanus. Y paBHEHHE
12 . https://m.edsoo.ru/ff0cafl
TapMOHUYECKHUX KOJICOaHM. p
[IpeBpanienue 3HEprun a
JlaboparopHas pabora «lccrnenoBanue
13 3aBUCHMOCTH TIEPH0J1a MAJIBIX KOJeOaHui
rpy3a Ha HATH OT JUTMHBI HUTU U MacChl
rpy3a»
Koneb6arenbubiit koHTYp. CBOOOIHBIE bubnuorexa LIOK
14 DIIEKTPOMArHUTHBIE KOJIEOAHUS B https://m.edsoo.ru/ff0cb8
20

UJeaIbHOM K0J1€0aTeIbHOM KOHTYPE.



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

Amnanorus MCKIAY MCXaHUYCCKNMHU U
OJICKTPOMAarHuTHBIMHA KOJIEOAHUSIMHU

®opmyna ToMcoHa. 3aK0H COXpaHEHHS

bu6mmoreka [JOK

15 SHEPruM B UJI€aTbHOM KOJIE0aTEeIbHOM https://m.edsoo.ru/ff0cb9c
KOHTypE 4
IIpencrasienue o 3aTyxaromux
KOJIe0aHUAX. BBIHy)KIIeHHbIe Bubnuoteka 1HOK
16 MexaHu4eckue konebanus. Pezonanc. https://m.edsoo.ru/ff0cbb
BbIHyKI€HHbBIE 3JIEKTPOMAarHUTHBIE 86
Kosie0aHus
Ilepemennsblil Tok. CHHYCOUJAIBHBIN
IIepEMEHHBIN TOK. MoIItHOCTh bubnuorexa LIOK
17 IIEPEMEHHOT0 TOKAa. AMIUVIUTYAHOE U https://m.edsoo.ru/ff0cbd
JEHCTBYIOIIEE 3HAYEHHUE CHUJIIbI TOKA U 34
HaNpPsSUKEHUs
Tpancdopmarop. [IpousBoactso,
18 nepeaaya u noTpedeHue 3IeKTPUIECKOM
SHEPruu
YCTpoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIEKTPUUYECKOTO 3BOHKA, brbmorexa [OK
19 . https://m.edsoo.ru/ff0cc32
reHepaTopa epeMEHHOr0 TOKa, IMHUI 4
aJeKTponepeaay
OKOJIOrM4eCKHe PUCKHU IIPU
20 IIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynsTypa ncnonb3oBanus
JJIEKTPO3HEPIUH B TOBCEAHEBHOMN KU3HU
1 MexaHn4ecKkre BOJHBI, YCIOBUS bubmnoreka [IOK

pacnpoctpanenus. [lepuoa. Ckopoctb

https://m.edsoo.ru/ff0ccas



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

pacnpocTpaHEeHUs U JIMHA BOJIHBI.
[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI

4

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTBH 3BYKa.

bubmnoreka [IOK

22 https://m.edsoo.ru/ff0cccO
BricoTta Tona. TeMOp 3ByKa .
DNEeKTpOMarHuTHBIE BOJIHBI, X CBOICTBA bubnuorexa [IOK
23 u ckopocTs. [IIkana 351eKTpOMarHuTHBIX https://m.edsoo.ru/ff0ccfe
BOJIH 0
24 [TpuHIUIBI paAMOCBS3U U TEIEBUICHHUS.
PazBurue cpencts cBs3u. Paguonokars
bubnuorexa [IOK
KonTponbhas pabota «Konebanus u 1
25 https://m.edsoo.ru/ff0cc6f
BOJIHBD»
8
[IpsiMonuHeitHOE pacpocTpaHEeHUE CBETa bubnuoreka [JOK
26 B OJHOPOAHOU cpeae. ToyeuHblin https://m.edsoo.ru/ff0cd3
UCTOYHUK cBeTa. JIydu cBeTa 50
Otpaxenue cBeTa. 3aKOHbI OTPAKEHUS bub6nuorexa [IOK
27 cseta. [locTpoenue n3obpaxeHuii B https://m.edsoo.ru/ff0cd4e
IUIOCKOM 3epKajie 0
[Ipenomnenue ceera. [lonHoe bubnuoreka [JOK
28 BHYTpeHHee oTpaxeHnue. [IpenenbHblil https://m.edsoo.ru/ff0cd7f
yTOJI TIOJIHOTO BHYTPEHHETO OTPasKEeHHS 6
bu6mmoreka [IOK
JlaGoparophas pabota «3mepenue
29 patop P p https://m.edsoo.ru/ff0cd6
noKas3arteJsi IPeIOMIICHUS CTEKIIa "a
JIunsel. [TocTpoenne n3odpaxxeHuii B bubnuoreka [IOK
30 nuH3e. Dopmysia TOHKOM JIMH3BI. https://m.edsoo.ru/ff0cdd

VYBeauueHue TUH3bI

le



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

JlabopaTtopHas pabota «lccinenoBanue

31 . .
CBOWCTB M300pakeHUH B JIMH3aX»
Hucnepcus cseta. Cll0KHBII cocTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habnronenue aucnepcun cBeTay
bubmumorexa [IOK
Wnrepdepennus creta. Judpaxus 1
33 . https://m.edsoo.ru/ff0ced2
cBeta. [ludpaxuuonnas pemeérka )
bu6nmmoreka [IOK
IlonepeyHOCTh CBETOBBIX BOJIH.
34 https://m.edsoo.ru/ff0cf02
[Tonspusanus ceera .
35 OnTrueckue mpruOOpbI U yCTPOIicTBa U
yCII0BUS UX 0€30IaCHOr0 MPUMEHEHUS
I'panuIbl TPUMEHUMOCTH KJIACCUYECKOM bubnuorexa LIOK
36 MexaHuku. [locTynarsl cnenuanbHON https://m.edsoo.ru/ff0cf86
TEOPHUHU OTHOCUTEIILHOCTH 2
OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. bubnuoreka [JOK
37 3ameIeHre BPEMEHH U COKpAILlEHUE https://m.edsoo.ru/ffOcfad
TUTHHBI 2
OHeprus U UMILYJIbC PEISITUBUCTCKON bubnuoreka [JOK
38 yacTULbL. CBSA3b MAacChl C YHEPTUEHN U https://m.edsoo.ru/ff0cfc6
UMITYJIbCOM. DHEPIHUsl TOKOS 8
bubnuoreka [IOK
Konrponsnas padora «Ontrka. OCHOBBI 1
39 . https://m.edsoo.ru/ffOcf6f
CHELMAIbHON TEOpPUU OTHOCUTEIBLHOCTI 0
bubnuorex K
®otonbl. ®opmyna [1nanka. DHeprus u Omorera O
40 https://m.edsoo.ru/ff0cfe]l

HUMITYJIBC (POTOHA

6



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cf6f0
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https://m.edsoo.ru/ff0cfc68
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https://m.edsoo.ru/ff0ced22
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OTKpLITI/Ie 1 UCCIICAO0BAHUC

bu6mmoreka [IOK

41 https://m.edsoo.ru/ff0cft
¢doroaddexra. OnbiTer A. I'. CToneroa 4 PE.ARLEC00. e
3akonbl poroddderra. YpaBHEHUE bubnuoreka [JOK

42 OiHmTeitna 1 porospdexra. «Kpacnas https://m.edsoo.ru/ff0d01
rpanuna» Gororddexra Se
JaBnenue cera. OnwiTh [1. H. JIeOenera. bubmiorexa LIOK

43 . https://m.edsoo.ru/ff0d04
XHUMUYECKOE JICVCTBUE CBETA a6
TexHuueckue yCcTpoicTBa u

44 MIPaKTUYECKOe IPUMEHEHHE:!

(dhoTosmeMeHT, (OTOIATYNK, COTHEUHAS
Oarapesi, CBETOAHO]

bu6mmoreka [IOK
Pemenue 3anay no Teme «3JI€MEHTHI

45 . https://m.edsoo.ru/ff0d03
KBaHTOBOI ONTHKN

02
Monens aroma ToMcoHa. OnbITHI bubmuoreka [JOK
46 Pesepdopna no paccesiHuIO 0-4acTHULI. https://m.edsoo.ru/ff0d09
[InanerapHast MOJIENTb aTOMa la
bubmuoreka [JOK
47 [Tocrynatel bopa https://m.edsoo.ru/ff0d0af
a
Nznydyenue n nornomieHne GOTOHOB MPHU bubmuoreka [JOK

48 Mepexoe aTomMa ¢ OJJHOTO YPOBHS https://m.edsoo.ru/ff0d0af
SHEPTUH Ha Apyroil. Buasl criekTpos a
BomnHoBEIEe cBOMicTBa yacTuil. BoiHEI e
bpoiina. KoprnyckynsspHO-BOIHOBOM bubmorexa HOK

49 ' YOy https://m.edsoo.ru/ff0d0ca

nyanu3M. CIOHTaHHOE U BBIHYKICHHOE
U3Iy4deHue
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OTKpBITHE PATMOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenuio cocrapa
PaAMOAKTUBHOTO U3TYUYCHUS

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0d0fd
2

51

CgoiictBa anbda-, 6era-, raMma-
H3ITy4YCHUH. Bnusaune PaaAOaKTUBHOCTHU
Ha JXUBBIC OPraHU3MbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomel. Anbha-pacmaj. DIeKTPOHHBII
U TIO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3ITy4yeHue

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d11
62

53

OHeprus cBA3M HyKJIOHOB B S7pE.
SnepHble peakuuu. SIepHBI peakTop.
[TpoGembl, MEPCIECKTUBHI,
JKOJIOTUYECKHE ACIIEKTHI A1EPHOMN
SHEPTreTUKHU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d13
56

54

OnemeHTapHble YacTULlbl. OTKpBITHE
no3UTpoHa. MeTo bl HAOMIOICHUS U
pPErucTpanyy dJI€MEHTAPHBIX YaCTHLI.
Kpyrusiii cron «@yHaaMeHTaabHbIe
B3anMoieiicTBus. EquHCTBO (hr3mueckoit
KapTHUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e
38

55

DTarsl pa3BUTHsI ACTPOHOMHUH.
[TpuknagHOoe 1 MUPOBO33PEHUYECKOE
3HAYEHHE acTPOHOMHUU. Bu 3BE31HOTO
Heba. Co3Be3aus, sipKue 3BE3/bI,
IIJTaHCTHI, UX BUAUMOC NBUXKCHUC.
ConHeynas cucrema

56

Connue. CosnHeyHast aKTUBHOCTb.
Hcrounuk sHeprun CosHIA U 3BE3]
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3BE3/bI, UX OCHOBHBIEC XapAKTEPUCTUKH.
3BE&35I IVIaBHOM MOCJIENOBATEIILHOCTH.
BuyTpennee crpoeHue 3BE3/1.
CoBpeMeHHbIE MPEICTABICHUS O
MPOUCXO0XKACHUH 1 3BOJOIMK CoJIHIIa U
3BE3]T

58

Muneunsiii [IyTe — Hama ["anakruka.
Tlonoxxenue u nuxenue CoiHIIa B
lNanaktuke. ['anaktvku. Y€pHbIE ABIPHI B
AJIpax raJaKkTUK

59

Bcenennas. Pa3beranue ranakTuk.
Teopus bonbemoro B3peiBa. PenukroBoe
n3IydeHne. MeraranakTuka

60

Hepemennsie npobieMbl acCTpOHOMUU

61

KonrtponbHas pabota «DneMeHTHI
aCTPOHOMHUU M aCTPOPHUIUKI»

62

O6o0maromuii ypok. Ponb ¢puszuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYECKOHN, COLMAILHON 1
ATUYECKOH cdepax IesaTeTbHOCTH
YyelIoBeKa

63

O6o0maromuii ypok. Poibs u mecto
(U3UKK ¥ aCTPOHOMHH B COBPEMEHHOM
HAYYHOH KapTUHE MUpPa

64

O6o0maromuii ypok. Pons ¢puzuaeckoit
TeopuH B (POPMHUPOBAHUY TIPEICTABICHUI
0 pu3nueckor KapTUHE MUpa

65

O6o06maromuii ypok. Mecrto (pusndeckoit




KapTUHBI MUpPA B 0011EM sy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX
MIpeJICTaBICHUI O IPUPOJIE

PesepBHBIil ypok. MarautHoe noe.

66 1
DneKTpoMarHuTHas: MHAYKITUS
67 PesepBHblit ypok. Ontuka. OCHOBBI |
CHeIMaIbHON TEOPUU OTHOCUTEILHOCTH
. bubmuoreka [JOK
Pesepnsiit ypok. KBanToBas gpuzuka.
68 P P ¢ 1 https://m.edsoo.ru/ff0d17

DNEeMEHTHl aCTPOHOMUU U aCTPOPU3UKU

84

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KITACC

Kon
NpoBepsieMor
0 pe3yJbTarTa

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30BaTeJIbLHON NPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

10.1

JemoHcTpUpoBaTh Ha IpUMepax pojb M MeCTO (QU3MKU B
(GbOpMUPOBaHUN COBPEMEHHOW HAYYHOW KapTUHBI MUpPA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJOTHM, B NMPAKTHUYECKOM IEATEIbHOCTH

monei

10.2

Y4uThIBaTh TPAHUIIBl IPUMEHEHUS HU3YUYEHHBIX (PU3UYECKUX MOJEIICH:
MaTepuajbHas TOYKa, WHEpUUalbHas cUCTeMa OTcuéra, aOCOIIOTHO
TBEPAOE TENO, UACAIBHBIA Ia3; MOJEIHU CTPOCHHUS ra30B, KUAKOCTEN U
TBEPABIX TeJ, TOYEUHBIH DJIEKTPUUECKUN 3apsifi — MpU PpPEUIeHUH

¢du3nUeckux 3amaq

10.3

Pacno3naBath (usnueckue sBiaeHUs (MPOIECCh) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISPHO-KHHETUIECKOH TEOpUHU
CTpPOEHHUs BEIIeCTBA U  JJEKTPOJWHAMUKHU: DPABHOMEPHOE U
PaBHOYCKOPEHHOE NpPSIMOJIMHEHHOE ABUKEHHE, CBOOOJHOE IMaJieHue
TeN, JABW)XCHHE IO OKPYXHOCTH, HWHEPIHUS, B3aUMOJICUCTBHE TEIl;
nuddysusi, OpoyHOBCKOE ABUKEHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX
TeJl, U3MEHEeHHE 00BEMA TeJl MPU HarpeBaHUM (OXJIAXKIEHUH ), TETNIOBOE
paBHOBecHe, UCIIapeHHe, KOHJEHCAIUs, TUIaBICHHE, KPUCTAUIH3aAIus,
KHIICHHUE, BJIAXXHOCTHh BO3JyXa, MOBBIIICHHWE MABJICHHUS Tra3a MPU €ro
HArPEBAaHUM B 3aKPHITOM COCYJE, CBSI3b MEXKIy IapaMeTpamu
COCTOSIHUA ra3za B M30MPOIEccax; dEKTpU3aIHs Tell, B3auMOIeHCTBHE

3apsiIoB

10.4

OnuchiBaTh ~MEXaHUYECKOE JBIDKEHHE, MCIONB3ys  (U3NYEecKHe
BEJIMYUHBIL: KOOPJWHATA, IIyTh, MEPEMELIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tejla, CHJla, UMIYJIbC TeJla, KUHETUYECKas JHEprusd,
NOTEHIMAJIbHAs DJHEPrus, MexXaHudyeckas paboTa, MeXaHHWYecKas
MOIITHOCTbH; TPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI
UCMOJIb3YEMbIX BEJIIMYMH, UX O003HAUEHUs M €IUHMIbI, HaXOIUTh
(GopMyIibl, CBSA3BIBAIOIINE AAHHYIO (DPM3MUYECKYIO BEIMYUHY C APYTUMU

BCINYHNHaAMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIOBBIC CBOMCTBA TEJI M TEIJIOBBIC SABJICHUA,




UCTIONB3Ysl (U3UYECKHEe BEIUYMHBI: JaBICHHE Ta3a, TeMIleparypa,
CpeIHssl KMHETHUYeCKas JHEPrusi XaOTHUECKOTO JBIKEHHUS MOJEKYI,
CpeIHEKBagpaTHYHAsl CKOPOCTh MOJEKYJ, KOJMYECTBO TEIUIOTHI,
BHYTpEHHSS DHEPrHsl, paboTa ra3a, K03 GUIHUEHT TOJIE3HOTO TEHCTBUS
TEIUIOBOTO  JBUTATENs; MpPU ONUCAaHMM MPAaBUIBHO TPAaKTOBATh
(GU3NYECKUIl CMBICIT HUCTOJIB3yeMBIX BEIUYHMH, MX OOO3HAYCHHUS U
eIMHUIBI, HAaXOAUTh (OPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3UYECKYIO

BCIIMYHUHY C APYTHMHU BCIINYHNHaAM

10.6

OnuceiBaTh U3y4YEHHBIE JJIEKTPUYECKUE CBOMCTBA BELIECTBA U
AJIEKTPUYECKHE  SIBJEHUs  (IIPOLECChl), HCMONB3ys  (pusnyeckue
BEJIMYMHBI: ANEKTPUUYECKUI 3apan, 3JEKTPUIECKOE nouie,
HANpsDKEHHOCTh  1I0JIS, IOTEHLMAJ, pPa3HOCTb IIOTEHLMAJIOB; IIpU
ONUCAaHUM MPABUIBHO TPAKTOBATh (PM3UUECKUH CMBICI HCIIOJIB3YEMbIX
BEIMYMH, UX O0O0O3HaueHWss W EAWHUIIBI; YKa3blBaTh (POPMYIIBI,

CBA3BIBAOIINEC JAHHYIO (I)I/I3I/I‘leCKYIO BCJIMYHHY C APYTUMH BCIMYNHAMU

10.7

aHaJIM3UpOBaTh (U3NYECKUE TMPOLECChl U  SBJICHUS, HCIHOJB3Ys
¢u3nueckre 3aKOHbI U MPUHIIMIIBL: 3aKOH BCEMHUpPHOTO TsAroTenus, I, II u
III 3akonbl Hpl0TOHA, 3aKOH COXpAHEHUSI MEXAHUYECKOW SHEPTHUH, 3aKOH
COXPAaHEHHUs HUMIYJbCa, MPUHIUI CYNEPNO3ULMU CHJI, HPUHLHUI
paBHOIIpaBUsA  HMHEPUUAIBHBIX CHCTEM  OTCUYETa;  MOJEKYJSIPHO-
KMHETUYECKYI0 TEOPUI0 CTPOEHUS BEIIECTBA, T'a30BbIE 3aKOHbI, CBS3b
CpeIHEN KHHETUYECKOM HHEPrMM TEIUIOBOTO [BHUXKEHHS MOJIEKYT C
aOCOJIIOTHOM TeMIIepaTypoil, MEpBBIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXPAaHEHHUsl DIIEKTPUYECKOro 3apsja, 3akoH Kymona; mnpu 3ToM
pa3ianyaTh CIOBECHYIO (OPMYIJIHMPOBKY 3aKOHA, €ro MaTeMaTU4YecKoe

BBIPAKEHHUE U yCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSACHATh OCHOBHBIC NPUHIMUIBI ACHCTBHS MAIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iauyarh yCIOBUS UX 0€301acHOro

HCIIOJb30BaHUA B HOBCGHHGBHOﬁ KHU3HU

10.9

BBIOTHATE 3KCIIEPUMEHTHI IO MCCIEJOBAaHUIO (DU3MYECKUX SBICHUNA U
MIPOIIECCOB C HCIIOJIb30BAaHUEM IPSIMBIX W KOCBEHHBIX M3MEPEHUH; NpH
3TOM (QopMyIupoBaTh MnpoOsieMy (3ahady) M THUIOTE3y Y4eOHOro
HKCTIEPUMEHTA, cobMparh  YCTaHOBKY M3  TPEUIOKCHHOTO

000pyI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BHIBOIBI

10.10

Ocy1iecTBIATh NPsSIMbIe U KOCBEHHBIE U3MEpPEHHsI (PU3MYECKUX BEJIINUMH;
IIPU ATOM BBIOMPATH ONTHUMAIBHBIN CIIOCOO U3MEPEHUS U HUCIIOJIb30BAThH

N3BCCTHBIC ME€TOAbI OLICHKH HOFpGH.IHOCTCfI H3MepeHHfI

10.11

I/ICCHGILOBaTL 3aBUCUMOCTHU MCIKIY (I)I/ISI/I‘-ICCKI/IMI/I BCiIndyuHaMmu C




HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IpU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHPOBATh PE3yJNbTAThl IOJYYCHHONH 3aBUCHMOCTH
¢bu3znyecKuX BEJIMYUH B BHJE TAaOJIUIl U TPaUKOB, AeJIaTh BHIBOIBI 110

pe3yJibTaTaM HCCie0BaHus

10.12

CobmogaTe  mpaBmia  0e30MacHOro  Tpyda TpU  MPOBEACHUU
HCCIEOBAaHMM B  paMKax y4eOHOro DKCIIEpUMEHTa, YydeOHO-
I/ICCJIC,Z[OBaTeHBCKOﬁ )41 HpOCKTHOﬁ ACATCIIBHOCTH C HCIOJb30BaAHUEM

M3MEPUTENbHBIX YCTPOUCTB U JTa0OPaTOPHOTO 000PYIOBAHHS

10.13

Pemarp pacuéTHble 3a7auu C SBHO 3a/laHHOM (PU3MUYECKON MOJENBIO,
UCTIONB3ysl (U3MYECKHe 3aKOHbl M TPHHLMUIBI, HA OCHOBE aHalIM3a
yCIOBMsl  3aJa4d  BbIOMpaTh  (PU3MUYECKYIO  MOJAEIb,  BBLACIATH
¢u3nueckre BeIMYMHBI U (OPMYIbI, HEOOXOAMMBIE JUIS €€ peleHHS,
IPOBOJIUTH PAacY€Thl M OLIEHUBATh PEAJbHOCTh MOJyY€HHOI'O 3HAYEHHUS

(U3HYECKON BEITMIMHBI

10.14

Pemmatp KaueCTBEHHbBIC 3aJlauH: BBICTpanuBaTh JIOTHYECKH
HENPOTUBOPEUHBYIO LENOYKY PACCYX JACHUU C OMOpON Ha H3yuyeHHbIE

3dKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IG SIBJICHUA

10.15

Hcnonb3oBaTh HpU  pelIEHMHM y4eOHBIX 3aJad  COBPEMEHHBIE
MH(GOPMAILlMOHHBIE TEXHOJOTMM JJIs TOMCKAa, CTPYKTypHUpPOBaHMS,
MHTEpIpeTallud M NpeACTaBiIeHUs Y4eOHOW M Hay4YHO-TIOMYJISIpHOU
MHQOPMALIUKU, TOITY4YEHHOW M3 Pa3IMYHBIX HCTOYHUKOB; KPUTUYECKH

aHAIM3UPOBATH MOTYIAEMYIO HHPOPMAITUIO

10.16

[TpuBoANTE mpUMEpHl BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY’KAIOILIETO

MHpa, B pasBUTUC TCXHUKU U TCXHOJIOT it

10.17

Hcnons30BaTh TEOPETHYECKUE 3HAHHS MO (HU3MKE B MOBCEIHEBHOM
JKU3HU I oOecriedeHus] 0€30MacHOCTH NP OOpalIeHUH ¢ MPUOOpaMu
U TEXHMYCCKMMH YyCTPOWCTBAMHM, JIi COXPAHEHHUS 370POBbS U

cOOJII0IEHNS HOPM DKOJIOTMUYECKOTO MOBEJCHHS B OKpY Katollel cpee

10.18

PaGoraTe B rpynmne ¢ BBIIIOJHEHHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBAaTh  paboTy  IpyHmbl, palMOHAIbHO  pacHpeelaTh
O0S3aHHOCTH M IUIAHUPOBATh JACSITENBHOCTh B HECTaHJAPTHBIX
CUTyalMsIX, aJeKBaTHO OLEHUBATHh BKJAJ KaXXIOr0 M3 YYaCTHUKOB

IpyIIBI B peHIEHUE paccMaTpUBaeMon MpoOIeMbl

11 KJIACC




Kon

npoBepsieMor
0 pe3yJbTara

IIpoBepsieMble NpeaMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTe/ILHOI MPOrpamMMbl CpeiHero 001ero 00pazoBaHus

11.1

JleMoHCTpUpOBaTh Ha HpUMepax pojdb M MecTo (U3MKH B
(hopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJOTHM, B MPAKTUYECKON AEATEIbHOCTU

JIO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3MUECKOM KapTUHBI MUPa

11.2

Y4uuThIBaThH rpaHulbl TPUMCHCHUS U3YYCHHBIX (I)I/ISI/ILICCKI/IX MOI[CJ'I@fIZ
TOYCYHBIMN SHCKTpI/I‘-ICCKI/Iﬁ 3apsan, sAACpHaA MOACIIb aTOMad, HYKJIOHHAaA

MOZCIJIb aTOMHOI'O sApa IMMPpU pCHICHUN (I)I/I3I/ILICCKI/IX 3aga4

11.3

PacriosHaBaTh ¢usnueckue sBICHUS (MPOIECCH) U OOBACHIATH MX Ha
OCHOBE  3aKOHOB  DJJICKTPOJAMHAMHKH W  KBAaHTOBOW  (DU3HKH:
JNIEKTPUYECKasl TPOBOJAUMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE NeHCTBUSA TOKa, B3aMMOJICHCTBHE MarHUTOB,
JIEKTPOMArHUTHAsT ~WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJIA  Ha
NPOBOJHUK C TOKOM M JBHXKYIIUHCS 3apsill, 3JCKTPOMArHUTHBIC
KoJieOaHWsT W BOJIHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpakKeHWe,  TpeloMiieHHe,  HHTephepeHuus,  audpakmus  ©
MOJIIpU3alUs  CBeTa, AMCIEpCHs cBera, (oTodeKTpudeckuii 3ddexr
(poroaddexTt), cBeToBOEe aBICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIIEKTpa  aToMa  BOJOPOJA, ©CTECTBEHHAss ©  HCKYCCTBEHHAs

PaaOaKTUBHOCTD

11.4

OnuceiBaTh  W3Y4YEHHBIE  CBOMCTBA  BelIeCTBAa  (DIIEKTPUUYECKHE,
MAravMTHBIC, OITHUYCCKHE, JDJICKTPHUYCCKYIO IMPOBOAMMOCTL PA3JIMYHBIX
Cpel) U DIEKTPOMArHUTHBIE SBIEHUS (TPOIIECCHI), HUCIOIB3YS
¢u3nyueckre  BENWYMHBI:  JJEKTPUYECKUH  3apsal, Cuila  TOKa,
3JEKTPUUECKOE HAIPSKEHUE, FNEKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTh
noteHimanos, JJIC, pabora Toka, WHAYKIMS MAarHATHOTO TIOJISI, CHJIA
Awmnepa, cuna JlopeHna, MHIYKTUBHOCTb KATyIIKH, OSHEprus
IJICKTPUYECKOTO M MAarHUTHOTO TOJICH, TIEPHOJT M YacTOTa KOJICOaHUN B
KoJieOaTeIbHOM KOHType, 3apsl ¢ CWia Toka B Tpolecce
TapMOHHYECKHX AJIEKTPOMArHUTHBIX KoJiebaHui, POKyCHOE pacCTOsIHHE
W ONTHUYECKAas CUJia JIMH3bI; TPH ONHUCAHWHM TPABWIBHO TPAKTOBATH
(1)I/ISI/I‘ICCKI/II71 CMBICJI HCHOJB3YCMbBIX BCJIIMYUH, HUX O603Ha‘-I€HI/I$I nu
€IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE AAHHYIO (DU3UYECKYIO

BCJIIMYMHY C APYTHMMU BCINYNHAMU

11.5

OnuceiBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHHUA U IMPOLECCHI, UCIIOJb3YyS

(1)I/IBI/I‘ICCKI/IC BCJIMYUHEBI. CKOPOCTH JJICKTPOMArHuMTHBIX BOJIH, AJIMHA




BOJHBI M 4YacTOTa CBETa, JHEPruss U UMIyJIbCc (OTOHA, MEPUOL
nojypacmajaa, OHHEPrusi CBSA3M AaTOMHBIX siep; IMpPU  ONHCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUYECKHI CMBICI UCIHOJIb3yEMbIX BEIIUYUH,
UX 0003HAYCHHS] W CIUHUIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE
JMaHHYI0 (PU3UYECKYIO0 BEJMUYUHY C JPYTUMU BEIMYWHAMHU, BBIYUCIATH

3HaYeHUEe (PU3NIECKON BETUIUHBI

11.6

AnanusupoBaTh (U3MYECKHE TIPOLECCHl W SBJICHHUSA, HCHOJb3YS
¢usznyeckue  3aKOHBI M TpUHOMIBL:  3akoH Owma,  3aKOHBI
MOCJIEZIOBATEILHOIO W MAapajuIeIbHOTO COEIWHEHUS IPOBOJHUKOB,
3akoH J[xoynsa — JleHna, 3aKOH 3JIEKTPOMAarHUTHOM WHAYKIMH, 3aKOH
MPSIMOJIMHEMHOTO paclpoCTpaHEHHsI CBETa, 3aKOHbI OTPAKEHUs CBETa,
3aKOHBl  IIPEJIOMJICHUS ~ CB€Ta, ypaBHEHHWE  OWHIUTEHHa A
dbotodddexra, 3aKOH COXpaHCHHUS DHEPTrUM, 3aKOH COXpaHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHMsI JJIEKTPUYECKOTO 3apsaa, 3aKoH
COXpaHEHUs  MaccoBOro  4mcia, moctynarel  bopa,  3akoH
PaAMOaKTUBHOTO pacliaja; TMpU D3TOM  pas3inyaTh  CIIOBECHYIO
(OpMyIUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE M YCIOBUS

(TpaHuIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpCI[GJISITB HaIllpaBJICHUC BCKTOpa MWHAYKOWM MArdtuTHOI'O IIOJIA

IIpOBOAHHKA C TOKOM, CHUJIbL AMnepa K CHUJIBI JIopeHua

11.8

CTpouTh U OMHUCHIBATh U300pPAKEHHUE, CO3/ITABAEMOE TUIOCKHM 3€PKAJIOM,

TOHKOM JTUH30U1

11.9

BBINONHATE SKCTIEPUMEHTBI IO UCCIICIOBAHUIO (DU3UYECKUX SIBICHUH U
MIPOIIECCOB C UCIIOIB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHM; TpH
sToM (dopmynupoBaTh mpobremy (3agady) M TUNOTE3y Y4eOHOro
IKCIIEPUMEHTA, cobuparp YCTaHOBKY u3 NPEeIOKEHHOTO

000py10BaHUs, IPOBOAUTH OIBIT U (HOPMYITUPOBATH BHIBOIbI

11.10

OcymiecTBiATh MpsIMBIE M KOCBEHHbIE HW3MEpeHUs (PU3MUECKHX
BEJIMYMH; TIPH STOM BBIOMPATh ONTHMAJBHBIM CIOCO0 H3MEPEHHUs U

HCIIOJB30BaTh U3BCCTHBIC MCTO/IbI OIICHKU HOFpeHIHOCTeﬁ H3MepeHHI>i

11.11

HccnenoBath 3aBUCUMOCTH (U3NYECKUX BEJIUYMH C HCIIOJIB30BAHHEM
NpSIMBIX ~ M3MEPEHUH; TPU ITOM  KOHCTPYUpPOBaTb  YCTaHOBKY,
¢bukcupoBaTh pe3yNbTaThl MOJYYEHHOW 3aBHCUMOCTH (DPU3HMUECKHUX
BEJIMYHMH B BUJE TAOIUI] U TpadUKOB, JEJIaTh BHIBOJBI 10 pe3yJIbTaTaM

HNCCICIOBaHUA

11.12

CoOmomate mpaBuia 0Oe30MacHOro0  TpyJda TpU  MPOBEACHUU
UCCIIEIOBAaHUH B  paMKax Yy4eOHOro OJKCIepUMEHTa, y4eOHo-

HCCJ’ICI[OBEIT@J'IBCKOIZ n HpOCKTHOﬁ JCATCIIBPHOCTH C HCIIOJIB30BAHHMCM




U3MEPUTEIIPHBIX YCTPONUCTB U J1a00paTOPHOTO 000PYJOBAHMS

11.13

Pemate pacuérHble 3a7jauu ¢ SIBHO 3aJlaHHOM (DU3MYECKOW MOJENbIOo,
UCHONb3ysd (U3MYECKHe 3aKOHbl M IPHUHLMUIBI, HAa OCHOBE aHaJIn3a
YyCJ10BUsA 3aJa4uu BI>I6I/IpaTI> q)HSI/I‘-ICCKYIO MOJCJIb, BBIACIATH
¢u3nyeckre BeIMYMHBI M (OPMYIIbI, HEOOXOAUMBIE Ul €€ pelIeHus,
IIPOBOJUTH PAac4€Thl M OLEHUBATh PEAJbHOCTh MOJyYCHHOI'O 3HA4EeHUs

(hu3HYeCcKOil BETUYNHBI

11.14

Pemars Ka4ueCTBECHHbIC 3a7a4H: BBICTpanBaTh JIOTUYECKU
HEMPOTUBOPEUMBYIO LEMOYKY PACCYKICHUH C OMOPOM HA W3yYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/IquKI/IC SBJICHUA

11.15

Hcnonb3oBaTh Npu  peUmIeHMHM Yy4yeOHBIX 3a7ad  COBPEMEHHBIE
WHPOPMALIMOHHBIE TEXHOJIOTUM ISl TIOWUCKA, CTPYKTYpHUPOBaHUS,
UHTEpHpeTallud M HpPEeJCTaBIeHHUs Y4eOHOW M Hay4yHO-IOMYJISIPHOM
nH(pOpMallMK, MOJYYEHHOM M3 pa3IMYHbIX HMCTOYHHKOB; KPUTHYECKU

AHAJIU3UPOBATH MMOJTy4YaCMYLO I/IH(I)OpMaI_II/IIO

11.16

OOBSACHATh NPUHIUNBI JEUCTBUS MAIlIMH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3Muy4aTh YCJIOBHUA HMX O€30MIaCHOTO HCIOJIb30BAHUS B

HOBCGI[HGBHOﬁ KHN3HU

11.17

[IpuBonuTe mpuUMephl BKJIaJa POCCHUMCKUX U 3apyOexHBIX YUEHBIX-
(U3UKOB B Pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYIKAIOIIETO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb3oBaTh TeOpeTHUECKHE 3HAHUS 1O (PU3UKE B IOBCEIHEBHOU
KHU3HM Ui oOecrieueHHst 6€30MacHOCTH MpH 0OpallleHuH ¢ npubopamu
U TEXHWYECKHUMH YCTPOWCTBaMH, Ui COXPAHEHHUS 3/I0pOBBbS U

COOIOICHUS. HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKpPY KaOIIEH cpee

11.19

PaGortath B rpymnme ¢ BBINOJTHEHHEM Pa3IMUYHBIX COLUAIBHBIX PpOJIEH,
IJIAHUPOBATh PabOTy TPYMIIbI, PAIMOHAILHO PACIPEACNIATh 00I3aHHOCTH
Y IJIAHUPOBATh JESTEIbHOCTh B HECTAHIAPTHBIX CHUTYAIMAX, aIeKBATHO
OIICHMBATh BKJAJ KAXKIOTO W3 YYAaCTHUKOB TPYMIBl B pEIICHUE

paccMaTpuBaeMoii IpoOIEMbI




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pasne
Ja

Koa nposepsiemoro
3J1eMeHTa

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O I[TO3HAHUA

1.1

®usuka — Hayka o npupoje. Hayunsie MeTozsl
NO3HaHWs ~ OKpyXkaromero  mupa.  Ponb
SKCIIEPUMEHTA U TEOPUHU B IIPOLIECCE MTO3HAHMS

MPUPOBI. DKCIEPUMEHT B (PU3HKE

1.2

MopenmupoBanue (HU3UYECKUX  SBJICHUH U
npoueccos. Hayunele runorespl. dusndeckue
3aKOHBI M TeopuH. ['paHuUIBl MPUMEHUMOCTH
(u3nueckux 3aKkoHOB. [IpUHIMI COOTBETCTBUS.
Pome u wmecto ¢usuku B (POPMHPOBAHUU
COBPEMEHHON Hay4YHOM KapTUHBI MHUpa, B

MIPAKTUYECKOU NEATEIbHOCTH JIIOIECH

MEXAHHUKA

##HPar#KIMTHEMATUKA

2.1.1

Mexanndeckoe JABHKCHUC. OTHOCHUTENBHOCTh
MCXaHUYCCKOI'o ABHKCHMHA. Cucrema OTCUETA.

Tpaexropus

2.1

[lepemenienue, ckopocTb (CpedHsss CKOPOCTb,
MTHOBEHHAasi ~ CKOpOCTb) M YCKOpEHHE
MaTepUanbHOW TOYKH, WX MPOEKIHUU Ha OCHU
cuctembl koopauHat. Clio)keHre nepeMeneHui

N CIIOKCHUC CKOpOCTCfI

PaBrOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEWHOE JBUKCHUE. I'paduku
3aBUCHUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOPEHHUH, Iy TH u IepEMELICHUS

MaTepuaIbHOU TOYKU OT BpEMEHU




CBoOopaHoe majienre. Y CKopeHrue CBOOOTHOTO

magacHUA

KpuBonuneiinoe  naBwxkeHue. PaBHoMmepHOe
JBUKEHHE MaTepUaIbHOU TOYKH o
OKPYXHOCTH. YTJIOBas CKOpPOCTb, JIHHEWHAs
CKOPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

TexHuueckue YCTpOﬁCTBaZ CIIMAOMCETP,
ABWKCHUC CHApsAA0B, LOCIHBLIC W PEMCHHBIC

nepeaadn

[IpakTyeckue paboTHI. N3mepenue
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUS] MEXAYy IYyTSIMH, NMPOHACHHBIMU
TEJIOM 32  TOCJEJOBaTEebHbIE  PaBHbIE
MPOMEKYTKH BPEMEHH TPU PABHOYCKOPEHHOM
JBWKEHUU C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hy10. M3yueHne NBH)KEHUS IIapuKa B BA3KOU
KUAKOCTU.  M3yueHme  ABWKeHUs  Telna,

OpOIIEHHOTO TOPU3OHTAIBHO

2.2

#H#Part# TMHAMUKA

2.2.1

[Ipunnun otHocurensHocTH ['anunes. IlepBbrit
3akoH HprotoHa. HMHepuuanbHble CHUCTEMBI

oTcuéTa

222

Macca Tena. Cuna. IlpuHnun cyneprnosunuu

CHJI

223

Btopoii 3akon HprooToHa s MarepHabHOMN
TOYKM B HHEPUUAIbHOM CHUCTEME OTCYETa
(UCO). Tpernit 3akoH HproTtoHa st

MaTCPpHUAJIbHBIX TOYCK

224

3akoH BCCMUPHOI'O TATOTCHUA. Cuna TsDKeCTH.

[lepBas kocmuueckast ckopocTs. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHHs

CKOJIBXXCHHUA )51 cHhlia TPCHUA IIOKO4I.

Kosddurnment tpenus. Cuia conpoTHBICHUS




IIpU ABUXKCHUH TEJIa B ) KUJKOCTHU MJIU rasc

2.2.7

HOCTynaTeHBHOC U BpamaTcJIbHOC OIBHKCHUC

abCoIIOTHO TBEPOTO Tea

228

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpalllCHHS.
[lneyo cuiibl. YClIOBUA pPaBHOBECHSA TBEPIOIO
tena B UCO

229

TexHuueckue  yCTpPOMCTBA:  IOMLIUITHUKY,

ABMKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboTel. M3ydeHue nBMKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH  TOJ
neiicTBMeM HeckoJlbkux cuil. HMccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B
nepopmMupyeMoil  Tpy)XKMHE U PE3MHOBOM
obOpasme, OT BEIMYMHBI WX AedopMaIuu.
HccnenoBanue yciaoBUil paBHOBECHs TBEPIAOTO

TCJ1a, UMCIOIIETO OCh BpalllCHUA

23

#HHHParfH#3AK

OHbI COXPAHEHN B MEXAHUKE

2.3.1

NmMmnynbc MaTepuanbHOM TOYKH, CHCTEMBI
MaTtepuaibHbIX TOYeK. Mmmynbc cuiabl u

HU3MCHCHHUEC NMITYJIbCa TCJIa

232

3akoH coxpaHenusi wumnyiasca B HCO.

PeaktuBHOE ABHXKEHHE

233

PaGora cuiet

234

MormHocTs crnbl

235

Kunernueckast sHeprus MaTepUaIbHOM TOYKH.

Teopema 0 KHHETUYECKOUW SHEPTUH

2.3.6

[TorenumansHass »Heprus. IloreHumanbHas
SHEPTUsl YIpyro AeGOpMHUPOBAHHON MPY>KUHBI.
[loreHnmanbHas  sHeprus  Teda  BOIM3HU

IMMOBCPXHOCTU 3emim

2.3.7

IloreHnuanpHble U HEONOTEHIHAIBHBIE CHJIBL.
CBsi3p  pabOTHl HEMOTEHIMATBHBIX CHJI C
M3MEHEHUEM MEXAaHWYECKOW SHEPIHMH CUCTEMBI

TE€J. 3aKOH COXPaHEHUs]  MEXaHWYECKOU




SHEPTUu

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHu4yeckue ycCTpoiCTBa: IBUKCHHE PAKET,
o BOJIOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuueckne pabotel. M3yueHue cBs3u
5310 CKOpPOCTEM TeJI MNpU HEYyNpyroM yzaape.

HccnenoBanne  cBsi3u  pabOTBl  CHIIBI €

H3MEHEHHEM MEXaHMISCKOM SHECPTrHHU TCJa

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJIMHAMUMKA

3.1

##Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPHH. BbpoyHoBckoe
newkenue. uddysusa. Xapakrep NBIKECHHS U

B3aUMOACHCTBHUS YaCTHIl BEIISCTBA

3.1.2

Mopgenu CcTpoeHMsT Ta30oB, JKUIKOCTEH U
TBEPIBIX TENT U OOBICHEHHE CBOWMCTB BEIIECTBA

Ha OCHOBE 3TUX MoAETeH

Macca MOJICKYIJI. KomnuectBo BCIICCTBA.

[TocTostHHas ABoraapo

TenmoBoe paBHOBecwe. Temmepatypa u eé

nsMmepenue. lllkana remneparyp Llenbcus

Mopnens  upgeanbHoro  raza.  OcHOBHoOe
ypaBHEHHE MOJIEKYJIIPHO-KHUHETUYECKON

TCOPUU NACAJIBHOT'O I'a3a

AbGcomoTHas TeMIiepatypa Kak Mepa cpeaHei
KUHETUYECKOW PHEPIUM TEIJIOBOTO JBUIKECHUS

yactuil raza. [lIkana temneparyp KenbBruna

VpaBuenue Knaneiipona — MenzeneeBa. 3akoH

JanbToHa

l'azoBbie 3akoHBI. M301poneccsl B HIEAITBHOM
raze ¢ MOCTOSHHBIM KOJUYECTBOM BeIIECTBA:

U30TepMa, U30X0pa, n3odapa

Texauueckue YCTpOWCTBA: TEPMOMETD,

OGapomeTp




3.1.10

[Ipaktuueckue paboTel. W3mepeHme Mmacchl
BO3/lyXa B KiIacCHOM komHate. MccnepoBaHue
3aBUCUMOCTH MCEXKAY MapaMETpaMu COCTOAHUA

Pa3peKECHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUNKA

3.2.1

TepMOI[I/IHaMI/I‘-IeCKaH cucrema. BHyTp CHHA
OHEPTUA TepMO)IHHaMI/IIIeCKOﬁ CHCTEMBI U

CII0CcOOBI €€ N3MEHEHUS

322

KonnyectBo Temnotsl U pabota. BHyTpeHH:s

OHEPIUsA OAHOATOMHOI'O UACAJIBHOI'O Ira3a

3.23

Buael Temmonepenauu:  TETUIOMPOBOIHOCTD,
KOHBEKILIUS, U3TydeHue. TerioéMKOCTh Tena.
VYnenbHasgs TEMIIOEMKOCTh BellecTBa. Pacuér

KOJIMYECTBA TCIJIOTHI IIPH TEILIONEPEaAYC

324

[lepBbIif 3akOH TepMOaUHAMUKH. [IpumeHeHue
IIEPBOTO 3aKOHa TEPMOJIMHAMUKHU K
u3onponeccaMm. ['paduueckas uHTEprHpeTaus

paboTsI ra3a

3.2.5

TemoBble MamuHbl. [IpUHIUMIBL  IEUCTBUS
TEIJIOBBIX MamuH. [Ipeobpa3oBanus SHEPTUU B
TeruioBbIX MamuHax. KoaddunmeHnt noneznoro
nevctBus (nanee — KIIJI) terymoBoil MamivHEbIL.
Huxn Kapuo u ero KIIJI

3.2.6

Bropoi 3aKOH TEPMOJUHAMUKH.
HeoOpatumocts  mporeccoB B MPHUPOJIE.
TennoBsle JBUTATEIIH. DKOJIOTUYECKHUE

POOJIEMBI TEIIIOIHEPTETUKU

3.2.7

Texauueckue YCTPOMCTBA: JBUTaTeIb
BHYTPEHHETO CTOpaHHs, OBITOBOM

XOJOAUJIbHUK, KOHAUTTUOHCD

3.2.8

[Ipaktuyeckue pabotel. M3mepenue yaenbHOR

TEIUIOEMKOCTH

33

##HPari### Al PETATHBIE COCTOSHM A BEIHECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

[Tapoobpa3oBanue u KoHaeHcalus. Mcnapenue




U KUIICHHE. VY nenbHas TEII0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATYPbI

KUIICHUS OT JaBJIICHUA

AOcomioTHAE W OTHOCHUTEIbHAsA BIAXKHOCTD

332 BO3ayxa. HacellenHslil map
Teépnoe teno. Kpucrannuueckue u amopdHsie
133 Tena. AHHM3OTPOINHUS CBOWCTB KPHUCTAJIJIOB.
o Kunkue KpUCTaJLIbI. CoBpeMeHHbIE
MaTepHuabl
3.3.4 [InaBnenne u KpuctaM3auus. Y eabHas
o TeruioTa muasieHus. Cyonumanus
3.3.5 YpaBHEHHE TEIJIOBOTO OaslaHca
TexHuueckue yCTpOWCTBA: TUTPOMETP H
336 TICUXPOMETD, KaJIOPUMETD, TEXHOJIOTUU
o MOJIYYEHHUS] COBPEMEHHBIX MaTepHAJIOB, B TOM
YHUCJie HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH
337 [IpakTrueckue paboTHI. N3smepenue
o BJIQYKHOCTH BO3/yXa
4 SJIEKTPOAMMHAMUKA
##H#Par##OJIEKTPOCTATUKA
a1l DnexkTpuzauus Tei. DJIeKTpudeckuid 3apsan. [[sa
o BUJIA DJIEKTPUUECKUX 3aPsIIOB
[IpoBoaHMKH, TUDJICKTPUKU "
4.1.2
MOJIYITPOBOJTHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsiaa
4.14 Bsaumonerictsue 3apsn0B. 3akoH Kynona
4.1 N
DIeKTpUYEeCcKoe noJie. Hanpsxénnocts
415 AIIEKTPAYECKOTO TI0JIA. [TpunIIMI
o CYHEPIIO3UIINH. JIunun HaIpsKEHHOCTH
3JIEKTPUUYECKOTO TOJIS
116 PaGora cunm  2JIEKTPOCTATUYECKOTO  TOJS.
o ITorennuain. Pa3HOCTh NOTEHIIMAIOB
417 [IpoBOAHMKM W JUANIEKTPUKUA B IOCTOSSHHOM

IEKTPUYECKOM  moJie.  JluanekTtpuueckas




IIPOHUIACMOCTD

DIEKTPOEMKOCTb. Konnencarop.
4.1.8 ONEeKTPOEMKOCTh  IIJIOCKOIO  KOHJEHCATOpa.
DHeprus 3apsKeHHOr0 KOHAeHcaTopa
TexHuueckue  yCTpPOMCTBA:  3JIEKTPOCKOTI,
419 JNEKTPOMETP, AJNEKTPOCTATUYECKAs 3allluTa,
o 3a3eMJIEHHE 3JIEKTPONpUOOpOB, KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 [IpakTrueckue paloThI. H3mepenue

NIEKTPOEMKOCTH KOHJICHCATOPA

4.2

HHPar##H#TIIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX
VYcnoBus CyILIECTBOBaHUS MTOCTOSIHHOTO
4.2.1 3JIEKTPUYECKOTO ToKa. McTtounuku Ttoka. Cuna
ToKa. [IoCTOSIHHBIN TOK
4.2.2 Hanpsixenune. 3akon Oma a1 yyacTka nenu
423 DIEeKTPUYECKOE CONPOTUBIICHUE. Y EIbHOE
o COIPOTHBIICHUE BEILIECTBA
424 [locnenosarensHoE, napajuiesbHOE,
o CMEIIaHHOE COEAMHEHNE TPOBOHUKOB
PaGora snexktpudeckoro Toka. 3akoH JIxoymns —
4.2.5
Jlenna
4.2.6 MoIHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DOJC) m
427 BHYTPEHHEE COINPOTHUBICHHE WCTOYHHKA TOKAa.
o 3akoH Oma I8 1ONHOM  (3aMKHYTOM)
anekTpudeckoit nenu. KopoTkoe 3amMmblkaHue
DneKTpoHHas MPOBOJAUMOCTh TBEPABIX
428 METaJUIOB.  3aBUCUMOCTh  CONPOTHUBIICHUS
o METaJIJIOB oT TEeMIEpPaTyphl.
CBepxnpoBOIUMOCTb
429 OnekTpuueckuid TOK B BakyyMme. CBoiicTBa
o JEKTPOHHBIX ITyYKOB
4.2.10

[MonynpoBoauuku. CoOCTBEHHAsI U MPUMECHAS




MPOBOAUMOCTh MOJIYIIPOBOAHUKOB. (CBOMCTBa

p-n nepexona. [lomynpoBogHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYEeCKUd  TOK B DJJIEKTPOJIMTAX.
ONeKTpoIUuTHYECKAs JUCCOLMALUS.

OneKTpoan3

4.2.12

DNEeKTPpUYECKUM TOK B rasax.
CaMOCTOSTENIBPHBIA W HECAMOCTOATEIBbHBIN
paspsiia. PasznuuHble THIBI CaMOCTOSTEIBHOTO

paspsaa. Monnus. [1nazma

4.2.13

Texnuueckue YCTpOWCTBA: aMIIepMeTp,
BOJIBTMETP,  PEOCTaT, HCTOYHUKUA  TOKa,
3JIEKTpOHArpeBaTeIbHbIE puOopHI,
JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
COIPOTUBIICHUS, BaKyyMHBII of,
TEPMUCTOPBI u (boTOpe3nCTOpHI,

HOJ'Iyl'IpOBOI[HI/IKOBHﬁ JUO0J, raJIbBaHHKa

4.2.14

[IpakTrueckue paloTHI. N3yuenne
CMELIAaHHOTO COCIMHEHMSI PE3UCTOPOB.

M3mepenne OJIC wucToyHMKa TOKAa M €ro
BHYTPEHHETro comnpoTuBieHus. Habmonenue

AJIEKTPOITH3A

11 KIIACC

Kon
pasne
Ja

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble d1eMEHTBHI COIeP:KAHUS

4

SJIEKTPOAMMTHAMUKA

4.3

##HPartH#M AT HUTHOE I10OJIE. DJIEKTPOMATHUTHA S UHAYKIWA

4.3.1

ITocTtosiHHRle Mar"HuTbl. Bi3aumonenctsue

IOCTOAHHBIX MaroHuTOB

432

MarnutHoe 1one. Bekrop MarHuTHOM
UHIYKIUN. [IpuHnun  cynepno3unuu.
Jluaun wmarnuTHOM wmHAykuuu. Kapruna

JIAHUN MAarHATHOM WHAYKIUU oS




IIOCTOAHHBIX MAarHuToOB

MarautHoe 1mOJIe TPOBOJHUKA C TOKOM.
Kaptuna nuHMH 1O UIMHHOTO IPSIMOTO

MMPOBOAHUMKA W 3aMKHYTOI'O0 KOJbIEBOI'O

433 MPOBOJIHUKA, KATyIIKM C TOKOM. OmbIT
Opcrena. B3aumojeicTBue MpoOBOAHUKOB C
TOKOM
43.4 Cuna Amrnepa, €€ MOJlyJIb U HallpaBJICHUE
Cuna JlopeHua, e€ Moay/ib U HalpaBlICHUE.
JIBrokeHue 3apsKEHHOM YaCTHUIIbI B
433 OIHOPOJHOM MarHUTHOM moze. PabGora
cuibl JIopeHa
4.3.6 SIBlIeHUE DIEKTPOMAarHUTHOW HHAYKIAH
43.7 IToTok BeKTOpa MArHUTHON MHIYKIIHH
OJC uHayKkuuu. 3aKOH 3JIEKTPOMAarHUTHOM
438 uHaykunu Papanest
BuxpeBoe onexrpuueckoe mose. OJIC
WHIYKIMA B TPOBOJHUKE, JBHXKYIIEMCS
439 MOCTYMATEIbHO B OAHOPOJHOM MarHUTHOM
noJie
4.3.10 [IpaBuno Jlenua
NHnyKTUBHOCTB. SIBIICHHME CaMOMHIYKLHH.
4.3.11 OJ1C caMOUHAYKIIUU
DOHeprusi MarHUTHOIO TIOJS KAaTyIIKd C
4.3.12
TOKOM
4.3.13 DNEKTPOMarHUTHOE T0JIe
TexHudeckne  yCTPOWCTBA:  IIOCTOSIHHBIC
MAarHuThl, 3JIEKTPOMArHUTHI,
43.14
AJIEKTPOBUTATEITb, YCKOpPHUTETHN
AJIEMEHTAPHBIX YACTUL, UHAYKLIMOHHAS [1€Yb
[IpakTnyeckue paboTHI. Nzyuenue
4315 MarHUTHOTO TIOJII KAaTYIIKM C TOKOM.

HUccnenoBanue  OEWCTBUS  MOCTOSHHOI'O

MAariuTa Ha paMKy C TOKOM. HccnegoBanue




SIBJICHUA 3J'ICKTpOMaFHI/ITHOI71 HHAYKIOUH

KOJIEBAHMA 11 BOJIHBI

5.1

#HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

KoneGarenpnass  cucrema.  CBoOOIHBIC
koneOanusi. ['apMoHMYeckue KoyieOaHusl.
[leprion, wactota, ammuuTyma #u  (Qasa

KoJIeOaHuil

IIpyxuHHBI MasTHUK. MartemaTudeckun

MasiTHHK

YpaBHEeHHE TapMOHUYECKHX KOJICOaHMIA.
KunemaTtuueckoe u JTUHAMUYECKOE

OMUCAaHME KOJIEOATETBHOTO JIBUKECHUS

[TpeBpaiieHre sHEPrux Npu rapMOHUYECKHX
kosiebaHusAx. CBsA3b aMIUIUTYAbl KOJIeOaHUM
UCXOAHOW BEJIMYUHBI C  aMIUIUTyJamMHu

Kosie0aHui e€ CKOPOCTU U YCKOPEHUS

Konebarenbuplii  koHTYp.  CBOOOIHBIE
AIIEKTPOMArHUTHEIE KOJIeOaHuUs B
UeaIbHOM  KOIeOaTenpHOM  KOHTYpe.
AHasorusi  MeXJy ~ MEXaHHYEeCKUMH U
AIIEKTPOMArHUTHBIMU KOJICOaHUAMHU.

®opmyiia Tomcona

3aKOH COXpaHEHUs 3HEPIUU B HUJCAIBHOM

K0JIe0aTeIbHOM KOHTYpE

BbIHyXJIeHHbIE MeXaHHYeCcKHe KoyeOaHMUs.
Pe3onanc. Pe3onancHas KpHBasl.
BeiHy X 1eHHBIE AJIEKTPOMarHUTHBIE

KoJIeOaHus.

IlepemenHbII TOK. CuHycouaaibHbII

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKA.
AMIIIUTYJHOE M JEHCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA W HAIIPSAKCHUA

5.1.10

Tpancdopmarop. IIpousBoacTBo, mepenava




U NOTpeOJIEHHuEe HIIEKTPUYECKONH SHEPIHH.
OKOJIOTUYECKUE PHUCKU TNpPU IPOU3BOACTBE
AEKTPUYECKOU JHEPTHH. Kynerypa
UCIIOJIb30BaHUS JIEKTPOIHEPTUU B

HOBCEIHEBHOMN KN3HU

5.1.11

TexHuueckue ycTpoiictBa: celicMorpadg,
ANEKTPUYUECKHUIA 3BOHOK, JMHUH

QJICKTpOICpC1avd

5.1.12

[Ipaktnueckue  pabotel.  MccnemoBanue
3aBUCUMOCTH TIepHOoJa MalblX KoJIeOaHUM
rpy3a Ha HUTH OT JJUHBI HUTH U MAaccChl
rpy3a. VccrnenoBanue mepeMeHHOTO TOKa B
LHenu W3 TOCJIEA0BaTEeIbHO COEeIMHEHHBIX

KOHJIEHCAaTOpa, KaTyLIKU U pe3UcTopa

52

##HPartt#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHnueckue BOJTHBI, YCIIOBHS
pacripoctpanenus.  Ilepuon.  CkopocTb
>21 pACTIpOCTpAaHEHMSI W JUIMHA  BOJIHEL
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI
###Par### VurepbepeHius u audpakuus
222 MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3BykKa. ['poMKOCTH 3ByKa.
523 BricoTa ToHa. TemOp 3ByKa
DJeKTPOMarHuTHbIE  BOJHBL. Y CJIOBHUSA
U3Y4YCHUSI  DJCKTPOMAarHUTHBIX  BOJIH.
524 B3anMHas opueHTanus BekTopoB E, B 1 v B
AJIEKTPOMArHUTHOM BOJIHE B BaKyyMe
CaoiicTBa AIIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, IMpeJIOMIIEHHE, MOJsIpU3aus,
22 mudpakuus, wuHTepdeperuus. CKOpOCTb
AIIEKTPOMArHUTHBIX BOJTH
[Ikana AIIEKTPOMArHUTHBIX BOJTH.
5.2.6 IIpuMeHeHnEe DJIIEKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY
5.2.7

HpI/IHLII/IHBI pPagruocCBiA3n U TCICBUIACHHA.




Pagnonoxkarnus. DJIEKTPOMArHuTHOE

3arps3HCHUC 0pr>1<arou1e171 CpCabl

5.2.8

TexHudeckue yCTPOMCTBA: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, YIBTPA3BYKOBAs
JMarHOCTHKA B TEXHUKE U MEAMIIMHE, pajap,
paguoONpUEMHHK,  TEJIEBU30pP,  AHTCHHA,

tenedon, CBU-neun

53

#HPariHHOII TUKA

5.3.1

ITpsimosIMHEWHOE PACIPOCTPAHEHHUE CBETA B

OAHOPOAHOM cpene. JIyu cBera

532

OtpakeHue cBeTa. 3aKOHBI OTPAKECHUS
cera. [locTpoeHne M300paKeHM B IIOCKOM

3epKaje

5.33

[Ipenomnienne cBera. 3aKOHBI  TPETIOMIICHUS
CBETa. AOCOIIOTHBIN MOKa3aTelb

MMPCIOMJICHU A

534

[TonHoe BHyTpeHHEE oTpaykeHue. [IpenenbHblii

YTOJI [TOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.35

Hucnepcust cBera. CI0XKHBIN cocTaB 0emoro

cBerta. IlBer

53.6

CoOuparomue ¥ paccerBaIONINe JIUH3BI.
Tonkass nun3a. DOKyCHOE paccTOIHUE H
OIITHYECCKas cujia TOHKOU JIMH3HI.
[TocTpoenne n300pakeHU B COOMPAFOIINX
U paccenBaronux JuH3ax. Gopmysa TOHKOM

JIMH3BI. Y BeNUUEeHHE, JaBaeMOe JIMH30M

5.3.7

IIpenensl NPUMEHMMOCTH T€OMETPUYECKOU

OIITHKH

5.3.8

Untepdepennuss  cBera.  KorepeHTHbIe
HCTOYHHUKHU. YcaoBus HaOI0ICHUS
MaKCHMYyMOB u MHUHHUMYMOB B
UHTEp()EPEHIIMOHHON KapTHHE OT JBYX

CI/IH(i)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB

539

Hudpakmmst CBeTa. Hudpakuronnas

pemétka. YciaoBue HAOTIOACHHS TIABHBIX




MaKCUMYMOB npu naacHuu
MOHOXpOMATHYECKOI'O CB€Ta Ha

TUGPAKIUOHHYIO PEIIETKY

5.3.10

[Tonsipusanusa ceera

5.3.11

TexHuuyeckue yCTpPOMCTBA: OYKH, JIyIa,
doroanmapar, NPOEKIMOHHBIN  ammapar,
MHKPOCKOII, TCJICCKOII, BOJIOKOHHAaA OIITHUKA,

T paKIMOHHAs PEeIIETKA, TOIIPOU

5.3.12

IIpakTnueckue paboTHI. H3mepenue
nokasaresst npenomsieHus. MccnenoBanue
CBOICTB N300paKECHHM B JIMH3aX.

Habmroienue nucnepcun cBera

BJIEMEHTbI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIbHOCTH

6.1

['paHuipl NOPUMEHUMOCTH  KJIaCCHYECKOM
MEXaHUKH. [TocTynatet TEOPUH
OTHOCHUTEJILHOCTH: WHBAPUAHTHOCTh MOMYJIS
CKOPOCTM CBE€Ta B BaKyyMe, [PUHIHII

OTHOCHUTEJIHLHOCTHA DHUHIIITEHHA

6.2

OTHOCHUTENBHOCTh OIHOBPCMCHHOCTH.

3ameyieHne BpeMEHH B COKpaIleHNe JJTHHBI

6.3

DHeprusi U UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBs3b MacChl C DHEPrHEH W UMITYJIbCOM
CBOOOJHOW  YacTHILbl. JHEPrus MOKOs

C¢BOOOIHOM 4aCTHIIEI

KBAHTOBA ®U3UKA

7.1

##Par### I JIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Dopmyna [lnanka cBA3u sHEpPruu
doroHa ¢ ero 4dacTtoroil. DHeprus u

HUMITYJIbC (POTOHA

OtkpeiTHe U uccaenaoBanue Gotodrddekra.
OnpITHI AlT. Cronerosa. 3aKoHBI

dboTtorpdexra

VYpasuenue DiinmTeriHa s Gortodddekra.

«Kpacnas rpanuna» gorosdppexra




7.1.4

Jasnenue cBeta. OnbiTel [1.H. JIeOGenena

7.1.5

XuMH4yeckoe IelCTBUE CBETA

TexHndeckue yCTpoHCTBa: (HOTOIIEMEHT,
¢doronaTuuK, COJIHEYHAs Oarapes,

CBETOIUO/I

7.2

CTPOEHHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbBITEI
Pesepdopaa mo uccieoBaHui0 CTPOCHUS

aTromMa. HnaHeTapHa;I MOJCJIb aTOMa

7.2.2

[Toctynatel bopa. N3nyuenune u
norioneHre (HOTOHOB MpU MEPexoae aToMa
C OJHOTO YpOBHSI DHEPTUH HA APYrou. Buael
cnekTpoB. CHEKTp ypoBHEN JHEPruu aroma

BOJIOpOJIA

7.2.3

BonHOBBIE cBoOiicTBa yactull. BoaHbel 1€
bpoitns. KopnyckynsipHo-BOIIHOBOMI
nyamusMm.  Jludpakuus  SNEKTpOHOB  Ha

KpHucCTajljiax

7.2.4

CroHTaHHOe H BBIHY>KACHHOC H3JIYyUCHHUC.

YCTpoiicTBO U MPUHIMI PaOOTHI JT1a3epa

7.2.5

TexHuuyeckue YCTpOMCTBA: CHEKTPaJbHbBIN
aHajau3 (CIEKTPOCKOIT), Jja3ep, KBaHTOBBIN

KOMITBIOTED

7.2.6

[Ipaktnyeckue  pabotel.  Habmionenue

JIMHEMYaTOro CeKkTpa

7.3

ATOMHOE A1PO

7.3.1

Mertonpl HaOMIONEHUS W PETHUCTPALHH

SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTKpbITHE  PAAUOAKTUBHOCTU.  OMBITHI
Pezeppopna mo ompeneneHuro  cocraBa
pannoakTUBHOro  u3inydeHus.  CBoiicTBa
anb(a-, Oera-, raMMa-u3nydeHus. BnusHue

PaAnOaKTUBHOCTH HaA JXKUBBIC OPTraHN3MbI

7.3.3

OTKpbITHE MpOTOHA u HEUTpOHA.




Hyxnonnass monens siapa [eitzenOepra —
WBanenko. 3apsa anpa. MaccoBoe 4YHMCIIO

anpa. M3oronsl

7.3.4

Anbda-pacma. DNEeKTPOHHBIN "
MMO3UTPOHHBIN Oera-pacma. I"amma-

u3y4yeHue. 3aKOH paJHoaKTUBHOIO pacnaja

7.3.5

OHeprus CBsI3U HYKJIOHOB B siipe. SlnepHble

cuibl. [ledekt macchl sapa

7.3.6

H,Z[epHLIC pCaKknuu. I[eJ'IGHI/Ie N CUHTC3 AICP

7.3.7

SnepHslii peakTop. TepMOsIEpHBII CUHTES.
[IpoGieMbl M TEpPCHEKTUBBI  SJAEPHOM
DHEPreTUKU.  OKOJIOTMYECKUE  aCHEKThI

AIEPHOU SHEPrEeTUKH

7.3.8

DneMeHTapHble YaCTHULBI. OTtkpbiTHE
MIO3UTPOHA. @yHIaMEHTANIbHBIE

B3aUMOJIENCTBUS

7.3.9

TexHuueckue  yCTpOMCTBA: JIO3UMETD,
kamepa BuibcoHa, sAEpHBIM  peakTop,

aToMHasa oOomoOa

7.3.10

[Ipaktuueckue  pabotel.  MccienoBaHue

TPEKOB YacTHIL (110 TOTOBBIM (hoTOorpadusm)

SJIEM

EHTBI ACTPO®U3UKHU

8.1

Bun 3Bé3gHoro Heba. Co3Be3aus, spKHE

3Bé3,Z[BI, IIJIaHCTHI, X BUAUMOC IBUXKCHUC

8.2

Conueu”as cucreMa. llmaHersl 3€MHOU
rpynmnbl. [[TaHeThI-TUTaHTBI U UX CIIYTHUKH,
Kapnmcosme IIJIAHCTHI. Maﬂble TCJ1a

COJTHEUYHOU CUCTEMBI

8.3

Comnne,  ¢dotochepa um  armocdepa.

ConHeuyHas aKTUBHOCTD

8.4

Hctounuk sHeprun CostHua U 3BE311

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPHUCTUKH:
Macca, CBETUMOCTb, PAUyC, TEMIIEPATypa, UX

B3aMMOCB3b. I[I/Ial"paMMa ((CHeKTpaHBHBIﬁ




KJIaCC — CBETHUMOCTBY». 3BE3OLI IVIaBHOU
MOCJIEAOBATENLHOCTH. 3aBUCUMOCTD «Macca —
CBCTUMOCTD)) JUJIA 3Bé3)1 FHaBHOﬁ

OCJICA0BATCIIBHOCTHU

8.6

#i#HtPar###BHyTpeHHee  CTpoeHue  3BE3L.
CoBpemeHHbIE IIPEJCTABIICHUS 0
npoucxoxaeHnu U spomoruu  ConHia |

3BE3. DTarlbl )KU3HH 3BE3I

8.7

Mneunsti  Ilyte — mHama [amakTuka.
CnupanbHas CTPYKTypa ["anmakTukwu,
pacmpeneneHue 3BE34, rasa M IIbUIM.
[Tonoxxenne wu  aBwkenue ConHua B
lNanaktuke. Ilmockas wu  chepuueckas

noacucteMsl [ amakTuku

8.8

Tuner  ramaktuk.  PamuoramakTuku H

KkBa3apbl. UEpHBIE IBIPHI B AIpax TaJaKTUK

8.9

Bcenennas. Paciimpenne Beenennoil. 3akoH
Xabb6na. Pasberanue ramaktuk. Bospact u
panuyc BcenenHnoi, Tteopusi bosbiioro
B3pbIBA. Mogenb «ropsuenn BceneHHON».

PenukToBoe n3inyueHue

8.10

MacmrabHas CTPYKTypa Bcenennoii.
Meraranaktuka. Hepeménubie mpo6aembl

ACTPOHOMHH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

Msxkumes I'.4., byxosues b.b., Corckuit H.H. / Ilox pen. Ilapdentbenoit H.A.
«Dusukay. 10 xknacc (0a30Bbii 1 yrayOnéHusiii ypoBaH)- M.: «IIpocBemienuey.
Mskumes I'.5., ByxoBue b.b., Hapyrun B.M. / Ilon pen. IlapdentbeBoii

H.A.//®u3uka. 11 xnacc. ba3oBslit u yriy0néanasiii ypoBau. M: [Ipocsermienue.

METOAUYECKHUE MATEPUAJIbI 1JIAA YUUTEJIA

Msxumes .., byxosueB b.b., Corckuit H.H. / Ilox pen. IlapdentreBoit H.A.
«®Duzukay. 10 xnacc (6a30BbIi U yriyonéHusiii ypoBHH)- M.: «IIpocBemienue.
Mskumes I'.4., byxoene b.b., Uapyrun B.M. / Ilog pen. IlapdentbeBoit

H.A.//®u3uka. 11 knacc. ba3osiil u yriyonéunsiii yposHu. M: [Ipocsenienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

bubmoreka I{OK https://m.edsoo.ru
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