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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOTO ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IMOJIOKEHHM U TpeOOBaHUM K pe3yJsibTaTam
OCBOEHHMSI OCHOBHOU 00pa3oBaTebHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke c¢ yu€rom QenepanbHOl paboueil MmporpaMMbl BOCHHUTAHHS U
KOHIIETIINK TpenofaBaHus yueOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusax Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

Copepxanue mnporpaMMbl 1o (u3uMKe HanpaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHbl Mupa oOyyaromuxcs 10-11 knaccoB npu
oOy4eHHH UX (PU3MKe Ha 0A30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEILHOCTHOTO
noaxoxaa. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim PI'OC COO
IJIAHUPYEMBbIM JIMYHOCTHBIM, TPEAMETHBIM U METAlPEIMETHBIM pe3yJibTaTam
oOyueHusl, a TaK)K€ YUYHTHIBAET HEOOXOIUMOCTb pealu3alii MEKIPEIMETHBIX
CBs3€ll (PM3UKM C €CTECTBCHHO-HAYyYHBIMU Y4YeOHBIMH TmpeaMmeTamu. B Hei
OTIPEJICIISIIOTCS OCHOBHBIC 1EIM M3Yy4YeHMs] (PU3UKU Ha YPOBHE CpPEIHEro 0OIero
o0Opa3oBaHus, MIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

® IUIAaHHUPYEMBbIE pe3yJbTaThl OCBOCHMSI Kypca (PU3UKU Ha Oa30BOM ypOBHE, B

TOM YHCIIE TIPEIMETHBIC PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepxanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

®dusznka Kak Hayka O HambOosee OOIIMX 3aKOHaX MPUPOJBI, BBICTyMHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIH BKJIAJ] B CUCTEMY
3HaHMUM 00 okpyskaromeMm mupe. [lIkonbHbINA Kype PU3MKH — CHCTEMOOOPa3yOIHiA
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (DU3UUECKUE 3aKOHBI
JexaT B OCHOBE IMIPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XUMHUEH, OHOJIOTHEH,
dbuzmdeckoir reorpaduerd W acTpoHOMHeu. lcronb3oBaHME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  OMNpeNessieT XapakTep W pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOIM B cQepe SHEPreTHKH, TPAHCIOPTAa, OCBOCHUS
KOCMOCA, IOJIy4eHHUs] HOBBIX MAaTEpHAJIOB C 3aJJaHHBIMU CBOWCTBAMHU U JIPYTHUX.
W3ydyeHue (QuU3MKM BHOCUT OCHOBHOW BKJaJ B (POPMHpPOBAHHE E€CTECTBEHHO-
HAy4YHOM KapTUHBI MUpa OO0ydarlmxcs, B (GOpMHPOBAHHE YMEHUN NPUMEHSThH
HAy4YHbBIH METO]I MO3HAHHUS MPHU BHINOJHEHUN UMHU YYE€OHBIX UCCIEAOBAHUIA.

B ocHOBy kypca ¢u3WKK A7 ypOBHS CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAIl WIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KakK IPUHIMUIBL €ro
MTOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCA JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (GU3HUKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW Marepuan Kypca (U3UKU
0o0beIMHEH BOKpPYT (¢u3nyeckux Teopuil. Benymum B Kypce sBisercs
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzauus MOpeANojaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TIOTEHIMANA (HU3MYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
bu3ukn ¢ pa3BuTMEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMH H SKOJIOTHUECKUMHU MTPOOIeMaMHu.

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

Hoes skonocusayuu peanu3yercs TIMOCPEACTBOM BBEACHHUS 3JIEMEHTOB
COJEpKaHUS, TMOCBSIMIEHHBIX O3KOJOTHYECKHMM MpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJOTUM, a TaKkKe OOCYKICHHS
po0JIeM paloOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTHYECKOM 0€30MacHOCTH.

Crep:XKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH HAa YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (pU3MUEecKue TeopuH ((POpMHUpOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOCHUS (PU3UUECKON TEOPUH, POIH (PYyHIaMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX IMPEACTABICHHUSIX O MPUpPOJAE, TpaHUIAX
MPUMEHUMOCTH TEOPUH, IS OINHUCAHUS eCTECTBCHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CucTeMHO-AeSITeNbHOCTHBIN MOAX0A B Kypce (DHU3UKU peanu3yercs Mpexie
BCEro 3a CUET OpraHu3alldd SKCIEPUMEHTAIBHOU MNESITEIbHOCTH O00YYaroluXcsl.
Jns  GazoBoro ypoBHS Kypca GU3HMKM — 93TO KCIHOJIB30BAHME CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB U JabOpaTOpHBIX paboT,
KOTOpBIE B IporpamMme 1o (usnke oObeIUHEHBI B OOMIUMK CIIMCOK YUYCHHYECKHUX
MpaKTUYECKUX padoT. BhifenieHne B yKa3aHHOM IepedyHe J1abopaTopHBIX pador,
OPOBOJAMMBIX NI KOHTPOJSI M OIEHKH, OCYIIECTBISETCS  yYaCTHHUKAMHU
0o0pa3oBaTeIBLHOIO TMpoIEecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAHUS U
ocHameHuss kaOwHeta u3uku. Ilpm »>TomM oOecrmeumBaeTcs  OBJIAJICHHE
OOyYarOMIMMHUCS YMEHHUSIMU TIPOBOJIUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBaHUS
3aBHCHUMOCTEH (PHU3UYECKMX BEIMYMH W TIOCTAHOBKY OIIBITOB IO TIPOBEpPKE
MPEIOKEHHBIX THIIOTE3.

bonpiioe BHUMaHWE yHIENSETCSs PEHICHUIO pPAcCUYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3a/1a4d C SBHO
3aJaHHON (PU3MUecKOi MOJIEIbIO, TIO3BOJISIONINE IPUMEHSATh U3YUCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjelia Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pasHbIX pa3nesnoB. [ kadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIAIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3MYECKHX SBJIECHUH M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3MUEecKOl MoJenu HJisi CUTyallMd TPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBuM ¢ TpeboBanusmu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEUeHUI0 Y4YeOHOTo Ipolecca 0a30BbI ypOBEHb Kypca
(U3UKH HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3ydaThCs B YCIOBUSIX
MpeIMETHOrO0 KaOuHeTa (U3WKK WIM B YCIOBHUSX WHTETPHUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kabunere (U3MKHU OKHO OBITH
HeoOXoauMoe JiabopaTopHOoe OOOpYJIOBaHHWE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o (pU3NKe YUCHHYECKHX MPAKTUYECKUX PaboT W JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (HOPMHUPYETCSs B COOTBETCTBHH C
MPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCICYHMBACT IOCTAHOBKY
MEPEUNCIEHHBIX B TMporpaMMe MO (HU3HKE KIFOYEBBIX IEMOHCTPAMN IS
WCCJICIOBAHMUSI  W3Y4YaeMbIX  SIBIEHUW ©  TPOIIECCOB, OJMIUPHUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o00OpyI0OBaHHE [JIi YUYCHHUYECKHUX TMPAKTUYECKUX pPadoT
dbopmupyeTCcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcs. TeMaTH4ecKue KOMIUICKTHI
1abopaTopHOTO O000pYNOBaHUS JOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(POBBIX JabOpaTOpuil.

OCHOBHBIMHU TIENIAMH U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISTFOTCSI:

e (opmupoBaHHEe HWHTEpPECa M CTPEMIICHHS] OOYYAIOIIUXCS K HAYYHOMY
W3YYEHUIO TMPUPOJIbI, PA3BUTHE HMX HHTEIUICKTyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

® pa3BHUTHE IMPEACTABICHUA O HAYYHOM METOJIC TIO3HAHUSA ¥ (DOPMHUPOBAHKE
HCCJICI0OBATEIILCKOTO OTHOIIICHUS K OKPYKAIOIIUM SBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yJbTara H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopmupoBaHWe yMEHUW OOBSCHATH SBICHUA C HCIOJIH30BAHUEM
(bU3UYeCKUX 3HAHUHM ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHHE MpEACTaBICHUN O poiv (GU3UKHA ISl Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHue 3TUX 1eneld obecrneunBaeTcsl pelieHneM CIIeAyIonX 3a1a4 B

npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:



e npuodOpeTeHue CUCTEMBl  3HaHHUU 00 o01ux bu3nYecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIIOYAst MEXaHHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, OJJIEKTPOJMHAMUKY, KBAaHTOBYIO (H3UKY U
AJIIEMEHTBI aCTPOPU3UKH;

e (QopMmupoBaHUE YMEHUNW MPUMEHATH TEOPETHUYECKUE 3HAHUS IS
oObsSICHEHUS (PU3MYECKUX SBJICHHM B TIpUpPoOJEe U Il MPUHATHS
MIPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM KU3HU;

® OCBOGHHE CMOCOOOB pEHICHHS pa3IMYHBIX 3a7ad C SBHO 3aJaHHON
busnyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3faHue (pU3NIECKOr MOJEIH, aJIeKBATHON yCIOBUAM 3a/1a4U;

® [OHUMaHWE (U3MYECKMX OCHOB W NPHUHIIMIOB JEHCTBUA TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

® OBJIQJICHUE METOJIaMH CAMOCTOSITEJILHOTO TUIAHUPOBAHUS U TPOBEICHUS
(U3MYECKNX SKCIEPUMEHTOB, aHAllU3a W WHTEpIpeTaluu HHPOpMaIluH,
ONpeIeNICHNs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

® CO3[IaHME YCJIOBUM ISl PA3BUTUS YMEHUN MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusyuenune ¢usuxu (0a30BbIi YpOBEHb) Ha YpPOBHE CpPEIHErO OOIIETro
oOpazoBanus otBoauTcst 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HE/IEINIO), B
11 xmacce — 68 yacoB (2 yaca B HEJETIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedYeHb JaOOpaTOPHBIX W
MPAKTUYECKUX pabOT SABISETCS PEKOMEHJOBAaHHBIM, YYMTENb JellaeT BbIOOD
MpPOBEJIEHUs J1a0OpaTOPHBIX pPabOT U OMBITOB C YYETOM HHIUBUIYATbHBIX
0COOEHHOCTEHN 00yHarOUIUXCH.



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usnka — Hayka O mpupone. HaydHbple METOIBI MO3HAHUS OKPYKAIOILIETO
Mupa. Posib DOKCniepuMeHTa M TEOpUM B IPOLECCE IO3HAHUA IPUPOJBL.
DKCIIEpUMEHT B (pu3HKe.

MopnenupoBanue (U3MUECKUX SBIEHUN MU mpoueccoB. HayuHble runmoTessl.
®dusnueckre 3aKOHbI U TEOpPHUH. |'paHHIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
IIpuHIMIT COOTBETCTBUSI.

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

Jlemoncmpayuu

AHanoroBble U IUGPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

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

[lepemenienne, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOpPEHHE MAaTEepUaIbHOW TOYKH, MX MPOEKIIMM HA OCHU CHUCTEMbI KOOpJWHAT.
CiioxxeHue nepeMenIeHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE TMpSMOJIMHEHHOE ABMXeHue. I 'padpuku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpPEMEIICHUS
MaTepuaIbHOW TOYKU OT BPEMEHHU.

CBoOoaHOE najzieHue. Y CKOpeHHe CBOOOTHOTO MaICHMUS.

KpuBonuueitnoe  nBwxkeHue. JI[BWkeHHWE  MaTepuadibHOW TOYKHA MO
OKPYKHOCTH C IMOCTOSSHHOM MO MOJIYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTh, JINHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE yCKOPEHHE.

TexHuyeckne yCTPOMCTBA M MPAKTUYECKOEC TNPUMEHEHHE: CIHIAOMETP,
JIB>KEHUE CHAPSJIOB, LIETIHBIE U PEMEHHBIE MTepeIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBHKEHUS.

[IpeoOpa3zoBaHue TBMIKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaOmronenne ABWKEHMsSI Teja, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTANBHO.



N3mepenne yckopeHus: CBOOOIHOTO ITaICHHMS.

Hamnpaienue CKOpOCTH IPHU ABUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOU
CKOpOCTH.

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

N3ydyeHne NBUKEHUS ApUKa B BA3KOU XKUIKOCTH.

N3yuyenue aBuKeHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. IIpuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUTA MaTepUalibHOM TOUKHU. TpeTuii 3aKkoH HproTOHA 1711 MaTepUaIbHBIX TOYEK.

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

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

Tpenue. Buanl TpeHus (mokosi, ckoyibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cujia TpeHus nokos. Koagduiment tpeHusl.
Cuita conpoTUBIIEHUS PU JIBUXKEHUU TeJa B AKUJIKOCTH WIIU ra3e.

[TocTynarensHO€E U BpalaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHuJIbI OTHOCUTENBHO OcH BpamieHus. I[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEa.

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

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHUE MacC B3aUMOJICHCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIli.

HesecomocTts. Bec Tena rnpu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHEHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOW MIIOCKOCTH.



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

HccnenoBanne ycliOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akoHnvl cCOXpaneHus 6 MexaHukKe

Nmnynsc MarepuanabHOW TOYKM (T€sia), CUCTEMbl MAaTEpHUAIbHBIX TOYEK.
Nmnynbe cullbl 1 M3MEHEHUE HWMIYJIbCa Tela. 3aKOH COXPAaHEHUS HMITYJbCa.
PeakTuBHOE ABMKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckas sHepruss MarepualbHOW TOYKH. TeopeMa 00 H3MEHEHUU
KUHETUYECKOU IHEPTUH.

[ToTeHunanbHast SHEprusl. [ToTrenumnanpHas SHEprus YIIPYTO
neopMupoBaHHOM  TIpykuHBI.  [loTeHIManbHAsT  2HEprus Tejda  BONHM3HU
MMOBEPXHOCTH 3EMJIH.

IToTeHumanbHbIC u HEIOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HETMOTECHIUAIBHBIX CWJI C U3MEHCHUEM MEXAHWYECKOW SHEPTrUHM CUCTEMBI TEIl.
3aKOH COXpaHEHHUsI MEXaHUYECKON YHEPIUH.

Yrupyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpAHEHUSI UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[lepexoa MOTEHIMATBHON YHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBI0 JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

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

Pasznen 3. MonekyasipHas pu3suka 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOM TEOPUM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUS 4YacTHL BemecTsa. MoJenu CTpPOEHMsS Ta30B, JKUAKOCTEH U
TBEPJIBIX TEJ U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moseky. KomndectBo BemectBa. [loctositHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHUYECKOW TEOpHH HJACaIbHOro raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpellHEel KWHETHYECKON HSHEpPruM TEeIIOBOrO JBIKEHUS uactull Trasza. [llkama
temneparyp KensBuna. ['azoBbele 3akoHBI. YpaBHeHue MenaeneeBa—KianenpoHa.
3akoH [lanbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckne yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OmnbiTel 10 MU Py3UN )KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JABUKECHHUS.

Mogaens onbita IlTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, WILTIOCTPUPYIOIIAs TPUPOLY AABIECHUS ra3a HA CTEHKH COCya.

OnpIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS HJICAJIBbHOrO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

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

HccnenoBanre 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEeHHssI SHEPIUS TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonmnuectBo temnorsl 1 padora. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  MJAEAJBHOrOo  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y I€IbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TEMI0TH pH TEIJIonepeaye.

[lonsitue 006 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIWHAMUKHU.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMHUKU K u3ompoleccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

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

TermmoBble  MammHbl.  [IpuHOUMOBI  ACHCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. Kos@duimeHT mosie3Horo
nevctBua TeroBo mammubl. [{ukn KapHo u ero kosdduiumeHT mnose3HOro
JNENUCTBUA. DKOJIOTMYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



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

Jlemoncmpayuu

N3mMeHeHre BHYTpPEHHEW J>HEpPruM Tejia MpPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM C)XATOro BO3ayXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOAEMOHCTpAIHs).

N3meHeHnune BHyTpEeHHEW S3HEpTrun (TeMIlepaTyphl) Tejla Npu TeIlonepeaaye.

OnbiIT 1Mo anauabaTHOMY pACHIMPEHHI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue yaenpHONU TENI0EMKOCTH.

Tema 3. Acpecammusie cocmoanus eeuwecmea. Dazosvle nepexoovl

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

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayyioB. Kuakue kpucrtamibl. CoBpeMeHHbIe MaTepuaibl. llnaBiaenue wu
KpUcCTaJIM3anus. Y IeabHas TerioTa miaasienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckre yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYUYEHUs] COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX TTAPOB.

Kunenuve npu moHW>KEHHOM J1aBJICHUU.

CnocoObl U3MEpEHUS BIAXKHOCTH.

HaOnroienrie HarpeBaHus U IUIABJIICHUS] KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpalus KpUCTaIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopmusie pabomol

N3mepenre 0THOCUTEIHLHOM BIIaXKHOCTH BO3AYXa.

Paznen 4. JinekTpoauHamMuka
Tema 1. dnekmpocmamuka
OnekTpu3auus Tela. OJEKTpUYecKuil 3apsan. [IBa Bula 3JIEKTPUYECKUX
3apsaaoB. [IpOBOAHUKH, AMAIIEKTPUKU M TMOJYNPOBOJHHUKU. 3aKOH COXPaHEHMUS
AIEKTPUYECKOTO 3apsija.
B3anmonenictBue 3apsanoB. 3akoH Kynona. To4euHbIN 3JIEKTPUYECKAN 3apsI.
Onextpudeckoe mnose. Hampsok€HHOCTh  3nekTpruyeckoro mnons.  IIpuHnun



CYHEPHO3ULIUNA DIEKTPUYECKUX ITosIeN. JIMHMKM HaANpsHyKEHHOCTH AJIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratudeckoro  moiss.  Ilotennuman.  Pa3HocTh
MOTEHUHUAIOB. [IpOBOAHMKM M JAMDIIEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.
JusnexTpryeckas MIpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: JJIEKTPOCKOIL,
AIEKTPOMETP, DSJEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIEHCATOpP, KONMUPOBAJIbHBIN alIapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEIL.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATHYECKAS 3aIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAJH
IIJJACTUH, PACCTOSHUS MEXKAY HUMH U JUDJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepeHnne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmosannwtit 31ekmpueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIOBUSL CYIIECTBOBAHUS DJIEKTPUUYECKOTIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenne. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJIIECHUE. Y ICIBHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBaTenpHOE, TApaJUIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora osmexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MourHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTPOJABWKYILAsA CHJIA U BHYTPEHHEE CONPOTHBJIEHUE HWCTOYHUKA TOKA.
3akoH Oma 111 TOJIHOM (3aMKHYTOM) 3J1eKTpruyeckol nenu. KopoTkoe 3aMbIKaHHe.

OneKkTpoHHAasT  MPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBHCHMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemMIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKMY. CoOcTBeHHas 151 IIPUMECHAs IIPOBOIMMOCTh
noJynpoBoJHUKOB. CBoiicTBa p—n-niepexoa. [loimynpoBoAHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciuiaBaXx  3JIEKTPOJIUTOB.
DIEKTpOIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.



DNeKTpuuecKuii TOK B Ta3zaX. CamMOCTOSTENbHBIH M HECaAaMOCTOATEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuyeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, HWCTOYHHMKM TOKA, OAIJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOIHUKOBBII 1101, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHS UWIMHAPUYECKUX NPOBOAHUKOB OT JUJIMHBI,
IUIOLIAH MONEPEYHOr0 CEYEHUSI U MaTepHUaIa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

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

3aBUCUMOCTB CONPOTHUBIICHUS METAJJIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

HckpoBoii pa3psia M IPOBOIUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMenaHHOIO COEIMHEHHS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILEH CUIIbI MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habmroenue 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 HAYy4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, runores3a, (pU3MyecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHUe CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIUS,
napabona, runepbosia, ux rpa@uKd U CBOIMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIAECTBO,
BEKTOPBI U UX IPOCKLIUH HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBUKEHUE B >)KMBOW mpupoze, nuddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BHUbl TEIIONEpPEIayH, TEIUIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUSI B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIABIX TEJN, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTHUYECKAS TUCCOIHAITHS,
rajibBaHUKA.

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

Texnonoeus: mpeodOpa3oBaHUE ABIKEHUH C HCTOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHHS B TEXHUKE, MOAIIUITHUKYU, WCIOJIb30BAHUE 3aKOHA COXPAHCHMUS
UMIyJIbca B TEXHHKE (pakera, BOAOMET W JpyrHe), ABUTATEIh BHYTPEHHETO
CropaHwusi, mapoBas TypOWHA, OBITOBON XOJOJUIBLHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MAaTepHalioB, B TOM 4YHCJIE HAHOMATEPHAJIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, DJIEKTPOHATPEeBATEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTENBHBIC TPUOOPHI, TATbBAaHUKA.

11 KJTACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

IlocTosiHHBIE ~ MarHuThl.  B3amMojelCTBUE  IIOCTOSHHBIX  MarHUTOB.
MarnutHoe mnosne. Bekrop marauTtHOM wuHAYKUMH. [IpuHnmm cyneprno3unuu
MAarHuTHBIX noJyied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUN MarHUTHOM
WHIYKIWAH MOJISI TOCTOSIHHBIX MarHUTOB.

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

Cuna AMnepa, €€ MOIyJIb U HalpaBJICHUE.

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

SBneHne BIIEKTPOMAarHUTHOW HWHAYKIUUA. [lOoTOK BEkTOpa MarHUTHOW
WHAYKUAHW. OJIEKTPOABIKYILAS CHJIA WHIYKIUMHA. 3aKOH 3JIEKTPOMArHUTHOMU
nHaykuuu Qapanest.

BuxpeBoe »3yeKTpUYECKOe ToJie. DNEKTPOABIKYIIAs CWIa WHIYKIHH B
MIPOBOJITHUKE, IBUAKYIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IOJIE.

ITpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHME CaMOMHAYKUIHUH. OJIEKTPOABMKYIIAs  CHUJIa
CaMOWHIYKIIHH.

OHeprusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTPOMCTBA M IPAKTUYECKOE MPUMEHECHHUE: TIOCTOSIHHbBIC
MAarHuThl, JJECKTPOMArHUThI, BJICKTPOJBUTATEb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JlvHUM UHAYKIIUX MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[evictBrue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 3EKTPOMArHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBHKYILIEH CHIIBI 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.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHIYKIUU.

Pasznes S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomazHUmHbsle Koj1edanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
["apmonunyeckue konebanus. [lepuon, vacrora, ammiutyaa U ¢asza KojeOaHUM.
IIpyXMHHBIN MasATHUK. MaTeMaTUYEeCKUM MAasTHHUK. YPaBHEHUE I'apMOHUYECKUX
koseOanwmii. [IpeBpareHne sHepruy Mpyu TaApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UCAIbHOM KOJeOaTeIbHOM KOHType. AHAJOTUs MEXJIy MEXaHUYeCKUMH W
ANEKTPOMarHUTHeIMU KojeOanusimu. @Dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPIUU B UJEATBHOM KOJIEOATEIbHOM KOHTYPE.

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

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

Tpancdopmarop. [IpousBoacTBo, nepeaada U NOTPEOIICHUE IIEKTPUUIECKOM
DHEPIUMU. DKOJIOTMYECKUE PUCKU IPU IPOU3BOJCTBE JJIEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HM.

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

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoieOaTenbHON CHUCTEMBbI (NIPY>KUHHBIA WITH
MaTeMaTUYECKUIl MasTHHK).



HabOmoienne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaOGmronenue pe3oHanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HANPSHKEHUSI OT BPEMEHU) NS
AJIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1OCIEIOBATEILHOM COEOUHEHUU PE3UCTOpPA, KaTYIIKH
MHYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPONEPEaAUH.

Yyenuueckuii sxcnepumenm, n1abopamopuusie pabomol

HccnenoBanue 3aBUCUMOCTH TIEpUOa MaJbIX KojeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HUccnenoBanne T1EpEeMEHHONO TOKA B LENM W3  IOCIEIOBATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUNHbLE 80JIHbL

Mexanuyeckue BOJIHBIL, yCHOBUsS pacnpocTpaneHus. llepuon. CxopocTh
pacrpocTpaHeHus M JUiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIE BOJIHBI.
WNurtepdepenims u nupakius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJIHBI. Y CJIIOBUSI U3JIYYEHHUS SJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, Mosapu3anus, audpakius,
unrepdepenius. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >M€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUE 3JEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUIMTBI pagUOCBS3U U TENEBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEN CPEBIL.

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

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U IIPOJIOTBHBIX BOJIH.

Koneo6mtomeecs Teno kak UCTOYHUK 3BYKa.

HabGmronenue orpaxkeHus: 1 MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaoGmonenne nuatepdepeHunu 1 1uppakini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnroenrie CBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXxeHUE,
MpesioMJIeHUE, MOsIpU3anus, AUGpaKiys, UHTepPEpeHITHS.

Tema 3. Onmuka

I'eomerpuueckass onruka. lIpsMoinHENHOE pacIpoOCTpaHEHUE CBETA B
ogHopoaHou cpeae. JIyu cBera. ToueyHbld HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPETOMIIEHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja mNOJIHOTO
BHYTPEHHETO OTPAKECHMUSI.

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

ColOuparomie u pacceuBaroie JuH3bL. ToHkas muH3a. DOKycHOE
paccTosiHME W ONTHYeCKas cuja TOHKOM juH3bL. llocTpoeHune m300pakeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyiia TOHKOW JMH3BI. YBEIUYECHHE,
JTaBaeMoe€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurtepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HabOmOEHUS MaKCUMMYMOB U MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHOMN
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YcCIOBUE HaOIIOCHUS
[NIABHBIX ~MaKCUMYMOB TP MaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tossipusanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
doToamnmapat, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsamMonuHEHOE pACOPOCTPAHEHUE, OTPAXKEHHWE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpEeHHEE OTpakeHUe. Moiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUI B JIMH3AX.

Mopenu MUKpOCKOIIa, TeJIeCKona.

Hab6monenue naTepdepeniinu cBera.

HabGmonenne nudpakium cBera.

HaOmronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ TOMOIIBIO MTPU3MBL.

[Tomydyenue ciexTpa ¢ mMOMOIIbI0 AUGPAKIIUOHHON PEIIETKH.

HabGmronenue nonsipu3aiuu cBeTa.

Yyenuueckuii sxcnepumenm, n1abopamopmuusie pabomol



N3mepenne nokaszaresns NpeIOMIIEHHS CTEKIIA.
HccnenoBanre CBONCTB U300paKEHHI B JIMH3AX.
HaOmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI cCIeNUAIbHON TEOPHUH OTHOCUTEIHLHOCTH

I'paHnnubl  NPUMEHUMOCTHM  KJacCuyeckor  MexaHukd.  [locrymarsl
CIICLIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, PUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpALIECHUE
JUTVHBL.

DHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ SHEPrUEd U UMITYJILCOM PEISTUBUCTCKON 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 pororddekra. «KpacHas rpaHuiiar
dboTorddexra.

JlaBrenne cBera. OnbiTel I1. H. JIeGenera.

XUMHUECKOE JIEVCTBUE CBETA.

Texnuueckre ycTpoilcTBa W MPaKTUYECKOE MpPUMEHEHHE: (POTOIIEMEHT,
dboTomaTuMK, cCoJIHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®doTo3(pdeKT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeHETo GoTodddexTa.

CBeToaunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -4acTHI.
ILmanerapnas moxpens aroma. Iloctynatel bopa. U3myueHune u moriomieHue
(OTOHOB MpU MEPEXO/I€ aToMa C OJHOIO YPOBHS 3HEPrHUM Ha Apyrol. Bumsl
cnekTpoB. CHEKTp ypOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonHoBsie cBoiicTBa yactull. Bosusl ge bpoitns. KopnyckyisipHO-BOJTHOBOM
Ty alli3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHuueckne yCTpOWCTBA WM MNPAKTUYECKOE NPUMEHEHUE: CIEKTPalbHbIN
aHanu3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBIL BOJIHBI J1a3epa.

HaOnronenue nuHe4aThIX CIIEKTPOB U3TyUCHUSI.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol

HaOGmronenue muHe4aToro cekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paauoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paaroakTUBHOTrO u3nydeHus. CBoictBa anbda-, Oera-, TraMma-U3ITydeHUS.
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 pacIaa.

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

SAnepubie peakuuu. JleneHue u CUHTE3 SAEP.

Snepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON SJHEPTETUKHU.

DOneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtobl HaOMIOICHUS U PETUCTPALIMN AIIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIEe B3auMOJeHCTBUS. EAMHCTBO (hr3nyecKkoil KapTUHBI MUpAa.

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

Jlemoncmpayuu

CUY€TUMK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

HccnenoBanre TpEKOB YacTHIL (TI0 TOTOBBIM doTorpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPUZNKH

Orarbl pa3BUTHs acTpoHOMMH. [IpHUKiIaiHOE 1 MUPOBO33pEHYECKOE 3HAUEHNE
aCTPOHOMMUH.

Bun 3Bé3nnoro HebGa. Co3Be3ausi, spkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBHKCHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTWBHOCTh. [crounuk sHeprum CosHUA MU 3BE3.
3BE3/bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. [[narpamMma «CHEKTpaJbHBIA KJlacC —
CBETUMOCTBY». 3BE3AbI TJIABHOM IMOCIEAOBATEIIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3J IJIaBHOW IOCIJIEIOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKJICHUH U 3Bosonuu ConHua u
3BE3]1. DTalbl )KU3HU 3BE3I.

Mineunsiii I[Iyte — nHama [Nanaktuka. Ilonoxenue u nBuxkenue CoJiHIIA B
[Namaktuke. Tunel ranakTuk. PaguoranakTuku U kBasapel. UEpHBIE OBIPHI B AIpax
rajgaKkTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ina. PazOeranue rajgakTuk.
Teopus bosnbuioro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeTaranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxkue nabnooenus

HaOmronennst HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUI JJIsl ONIpe/IeTICHUS MOJ0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEeBEpHOIO MOTYIIAPUS] U SIPKUE 3BE3BL.

Habmronenus B Teneckon Jlynsl, utanet, Miteanoro Ilytw.

O0o0maromuiee NOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUHM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIIMAJILHON M ATHYECKOU chepax AesTEIHbHOCTH YeIOBEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUN KapTHHE MHpPA, POJib PU3UUECKON TEOPHUH
B (opMupoBaHMM MpeACTaBICHUNH O (PU3NUECKON KapTHHE MHpaA, MECTO
(dbu3uYeCKOl KapTUHBI MUpa B OOIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kilacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMH MATEMAaTHUKH,
Ouonoruu, XuMuu, reorpaduy U TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIM (hakT, Tumoresa, (u3udeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pemwieHHE CHCTEMBI YpPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKUIMUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMUHU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIMM, MNPU3HAKK MOAOOUS] TPEYTrOIbHUKOB,
OTIpEJICIICHHE TUIONIAIN TUIOCKUX (puryp u o6bEéma Ted.

buonoeusa: »nekTpuueckue SBICHHS B JKUBOW MPUPOJE, KoJieOaTelabHbIC
JIIBUOKEHUS B KMBOM NMPUPOJE, ONITUYECKUE SBJICHUSA B JKMBOU MPUPOJE, ACUCTBUE
paanaluy Ha )KUBbIC OPTaHU3MBI.

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



leoepaghusi:  MarHuTHBIE TIONMFOCA 3€MJIM, 3aJie)Kd MArHUTHBIX DY,
dhoTochEMKa 3eMHOM IMOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSCEHUM.

Texuonocusa: NWHUUA DJIEKTPOIEpENad, TEHEpPATOp IMEPEMEHHOr0 TOKa,
3JEKTPOJIBUTATENb, WHAYKLUHOHHAs II€Yb, pajap, PaauONPUEMHUK, TEIEBU30D,
anTeHHa, teiaedoH, CBY-meub, MPOCKIMOHHBIA aIapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHUA

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

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3yJbTAaThl OCBOEHUSI yUeOHOTO0 npeaMera «Du3nKa» T0IKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarommxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTAIlMM, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHHM, COOTBETCTBYIOUIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3ZHEHHOTO
OMbITA U OMbITA ACATEIBHOCTH B MPOLIECCE peaau3allid OCHOBHBIX HaIlPaBIICHHIA
BOCIUTATENIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOHN MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIE€HA POCCUIMCKOTO OOIIECTBA;

MPUHATHE  TPATUIUOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTHYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTh B MHTEPECAX TI'PaKIaHCKOIO
OOIIECTBA, y4aCTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTEIbHON OpraHu3aIliig;

YMEHHUE B3aUMOJEHCTBOBATH C COMAIILHBIMA MHCTUTYTaAMU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOMN AEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHUICKOM rpaXxJaHCKOM UJICHTUYHOCTH,
NMaTpUOTU3MA;

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

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYACh HAa MOPaJIbHO-HPAaBCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHKCIIE B
JIESITEILHOCTH YUYEHOIO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIyIIETO;

4) 3cTeTH4€eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIFOUAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
MPUCYIIETO GU3NUECKON HAyKe;



5) TpyA0BOr0 BOCIIMTAHUSA:

MHTEpPEC K pa3InyHbIM cdepaMm NnpodhecCHOHAIBHON ACSTENbHOCTH, B TOM
YHCJie CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbIC KU3HEHHBIE TIIaHbI;

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

6) 3K0JI0TrN4eCKOro BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh 3KOJOTHUYECKOW KYyJIbTYpbl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJOTHUECKUX MpoOIeM;

IJIAHUPOBAHUE M OCYLIECTBIICHHUE JICHCTBUN B OKPYKAIOLIEH CPEJIE HA OCHOBE
3HAHHU LEJIeH YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OMNbITa ACATEIBHOCTH JKOJOTUYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
u3ydeHus:  (QU3HKKA ~ OCYHIECTBJISATH  NPOEKTHYHO U HCCIEI0BATENHCKYIO
JEeSITENbHOCTh MHIWBUIYAIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHBbIE y4eOHbIE 1eHCTBUS
ba3oBble JJornueckue aAeicTBUs:
CaMOCTOSITEILHO  (OpMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh LEMU JACATCIBHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJIATH ~ 3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PacCMATPUBAEMBIX
(UBUYECKUX SABJICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS TPOOJIEMBI ¢ YU4ETOM aHaIn3a HMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUATILHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLIEHUBATh PUCKH MOCIEACTBUMN AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUN KU3HEHHBIX POOJIEM.
ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIFOYEBBIMU NOHATUSMH U METOJAMU
(bu3HUecKoi HayKu;



BJIa/IETh HaBbIKAMH y4eOHO-HCCIIEI0BATEIbCKON U MPOEKTHON JEATEIbHOCTH
B 00nacTu (pU3MKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOHUCKY
METOJIOB peuieHusl 3a/iad (U3MYECKOro COJIepKaHUs, MPUMEHEHHUIO Pa3IudHbIX
METO/I0B [TO3HAHHS;

BJIAJECTh BHJAMHM JEATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllNY, MPeoO0pa3OBaHUIO M NPUMEHEHUIO B pPa3IMYHBIX Y4eOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYEOHBIX MPOEKTOB B 00JACTH (PUBHKHU;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyaJlM3MpPOBaTh 3ajaavy,
BBIJIBUTaTh THUIOTE3y €€ pElIEHUs, HAXOAWTh apryMEHTBhI U1 JI0OKa3aTesIbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh [apaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBATh TIOJYYEHHbIE B XOJAE pEIIEHUs 3aJaud pe3yJIbTaThl,
KPUTHUYECKU 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 CUTyallUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

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

YMETh UHTErPUPOBATh 3HAHUSA U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEJIaraTh OPUTrMHAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBUTb IPOOJIEMBI U 3a/1a4H, TOITyCKAIOIINE aJIbTEPHATUBHBIEC PEILLICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJETh HABBIKAMU MOJy4YeHUs] WH(POpMaluu (U3HUUECKOTO COAEPKaHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBISATh IOWCK, aHaJIM3,
CHUCTEMAaTU3alUI0 M HHTEPIpPEeTalni0 MHPOPMAlMU pa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh HHPOPMALIUU;

UCIIOJIb30BaTh  CPEACTBa MH(OPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUIA B PELIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3alMOHHBIX
3aJa4 € COOJIIOJIGHMEM TpeOOBAaHUN OJPrOHOMHMKH, TEXHUKM O€30I1acHOCTH,
TUTUEHBI, pPEecypcocOepeKeHHsl, TMPABOBBIX W  OATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3MYECKOTO COAEpX aHHUs B pa3IMUHBIX (opMmaTax C
y4€TOM Ha3zHaueHUs UHPOpPMAIMK U LIEJIEBOM ayIUTOPUH, BbIOUpas ONTUMAJIbHYIO
(bopMy IpeACTaBICHUS U BU3yaIU3alUH.

KoMMyHuKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeliCTBHUSI:
OCYIIECTBJIATH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOH ACATEIBHOCTH;
pacmo3HaBaTh TMPEANOCHUIKA  KOH(MIMKTHBIX CHUTyallud ¥ CMSATYaTh
KOH(DIIUKTHI;



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

MIOHUMATh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW WM WHIAWBHIYaJIbHOU
paboThI;

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

IIPUHAMATh  LEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBATh ACUCTBUA MO €€ NOCTHKEHHUIO: COCTAaBIISITh IUIAH JCUCTBUM,
pacnpenensaTe polM € YYETOM MHEHHHA YYaCTHUKOB, OOCYXJAaTh pPE3yJIbTATHI
COBMECTHOM paboOThI;

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

[peajaraTb HOBBIE IIPOEKTHI, OLIEHMBaTh HWJEW C NO3ULUUU HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 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, BBISBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUH;

CaMOCTOATEJILHO COCTABJIAITh IUIAH PEIIEHUS PACYETHBIX M KaYECTBEHHBIX
3aJa4, IJIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH W MIPEANOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLIECHUE;

OLICHMBATh NPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTPOJIb, SMOIMOHAJIbHbIH HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATEIHHOM  pedUieKCMW  KaK  OCO3HAHMS
COBEpIIAEMBIX JICMUCTBUA M MBICIHUTENIBHBIX MPOLUECCOB, HX PE3YJIbTATOB H
OCHOBAHU;

UCTIOJIb30BaTh MPUEMBI periekcrun JUis OLEHKH CUTYallud, BEIOOpa BEpHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS MO0 HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBI JPYTHX IIPH aHAM3E pe3yIbTaToOB
JeSITeNIbHOCTH;

MPUHUMATh Ce0sl, TOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI W apryMEHTHl JPYTHX TIpH aHaIu3e pe3ybTaToB
JeSITeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mpornecce qocTwKeHUsS JTUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MPOTPAMMBI
mo ¢u3uKe A YPOBHA cpeaHero oOmero oOpa3oBaHUsS y 0O0yYarommuXxcs
COBEPIIICHCTBYETCS HMOIIMOHAIIbHBIH HWHTEJUICKT, TIPEAIOJIar afo I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATHHOE
COCTOSIHWIE, BUICTh HaIPaBICHUS Pa3BUTHs COOCTBEHHON 3MOITMOHATIBLHOU CQEPHI,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKIIOYAIONIETO CaMOKOHTPOIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aJanTHUPOBATHCS K
HYMOIMOHAIEHBIM H3MEHEHHSIM U TIPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIH, BKIIOYAOIICH CTPEMIICHUE K JOCTHIKCHHIO IIEIH |
yCcrnexy, ONTHMHU3M, WHUIMATHUBHOCTh, YMEHHE IEHCTBOBATh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIONIICH CTIOCOOHOCTh MOHMMATh AMOIIMOHAIIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TPH OCYIIECTBICHUH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITFOUAIONIUX CIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3pemniaTb KOHQIUKTHL.

HNPEAMETHBIE PE3YJIbTATDI

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

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MecTo (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHalibHasl TOYKa, MHEPIUMaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPOE TEIIO,
WJICATIbHBIN Ia3, MOJECIA CTPOCHUS Ta30B, KUIKOCTEW U TBEPABIX TEJI, TOUYECUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3NUECKUX 3a/1a4;

pacno3HaBaTh (pu3MYECKue SABJICHUS (MIPOIECCHI) U OOBSICHATh MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHHS BELIECTBA U



JIEKTPOAVMHAMUKHU:  PAaBHOMEPHOE M PAaBHOYCKOPEHHOE  IPSIMOJIMHEHHOE
JIBIKEHUE, CBOOOJHOE TaJieHue TeJ, ABWKEHUE [0 OKPYKHOCTH, WHEpIuS,
B3auMoJielicTBue Tel, nuddys3us, OpOyHOBCKOE IBUKEHHUE, CTPOCHHUE JKUJKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00BbEMA TEJ IPU HAIPEBAHHUHM (OXJIAXKIEHUH ), TETIIOBOE
paBHOBECHUE, UCIIAPEHHE, KOHACHCALWs, IUIABICHUE, KPUCTAIUIM3ALMsA, KUIICHUE,
BJI&YKHOCTbh BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a MPHU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKAY I[apaMEeTpaMH COCTOSIHMSL Ta3a B  M30IpoIeccax,
ANEKTpU3aLMs TEJl, B3aUMOACHCTBHE 3apSAI0B;

OINKCHIBAaTh MEXAHUYECKOE IBUKEHHE, WCIOJb3Yys (PU3MUECKHE BETUUYHMHBI:
KOOpAWHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CHUJa,
HUMITYJIbC T€JIa, KUHETUYECKAS DHEPTHs], NOTCHUMAIbHAs dHEPrUs, MEXaAHUYECKas
paboTa, MeXaHM4YecKash MOIIHOCTb; NPH ONUCAHUU NPABWIBHO TPAKTOBATh
(Gu3NYECKUi CMBICT HCIOJB3YEMBIX BEJIUYUH, WX OOO3HAYEHUS W EIUHMIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIIUYUHY C JAPYTHUMH
BEJIMYMHAMU;

ONMCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHMS,
UCTIONBb3ysl (U3MYECKHE BEIUYMHBL: JaBJICHUWE Tas3a, TemIepaTypa, CpemaHss
KMHETUYECKAsI SHEPrUs XaOTHYECKOIO0 JABHUKEHHS MOJIEKYJ, CPEAHEKBaAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMUYECTBO TEIUIOThI, BHYTPEHHssI 3HEprusi, padbora rasa,
KO3((PUIMEHT TMOJE3HOr0 JEWCTBHS TEIJIOBOTO JBUraTeNs; MpPU OMHCAHHUH
IPaBWJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICI HCIOJIBb3YEMbIX BEJIMYUH, UX
00O3HAaUeHUsT W EAWHMIIBI, HaXOAuTh (GOPMYJIbl, CBA3BIBAIOLIUE JAHHYIO
(U3HYECKYI0 BEIUYHUHY C IPYTUMH BEIIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUUECKUE CBOKCTBA BEIIECTBA U DJIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEITUUMHBL: SJICKTPUUECKUN 3aps,
ANEKTPUYECKOE MOJIE, HANPSKEHHOCTD MOJISI, HOTEHIMAJ, Pa3HOCTh MMOTEHIINAJIOB;
Ipy ONHCAHUM TPABWIBHO TPaKTOBAaTh (PUIMYECKUNA CMBICT HCHOJIb3YEMbIX
BEJIWYNH, MUX OOO3HAYEHHS M E€IUHULBI; YKa3blBaTh (POPMYIIbI, CBSA3BIBAIOIIME
JaHHYIO (PU3MUECKYIO BETUUUHY C IPYTMMH BETUUMHAMU;

aHANM3UPOBATh (PU3UYECKHUE IMPOIIECCHl U SIBJICHUS, UCIOJB3Yys (pu3nyeckue
3aKOHBI Y IIPUHLIUIIBL: 3aKOH BceMUpHOro tsarorenus, I, 11 u III 3akonsl HeroToHa,
3aKOH COXPaHEHHsT MEXAaHMYECKOM DJHEPrUH, 3aKOH COXPAHEHUS MMITYJIbCa,
INPUHIUI CYNEPIO3ULIUA CHJI, IPUHIMUI PABHONPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISAPHO-KMHETUYECKYIO TEOPUIO CTPOEHHS BELIECTBA, Ta30BBIC
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHHUS MOJIEKYJH C
a0COJIFOTHOM TeMmepaTypoH, MEepBbIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHMUS
DIIEKTPUYECKOro 3apsiaa, 3akoH KysloHa, mpu 3TOM pasnuyaTh CIOBECHYIO
(bOpMYIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUs (TpaHULIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3auyarh yCJIOBHsS UX O€30MACHOTO MCIIOJIb30BAaHUS B
MOBCEJIHEBHOM KU3HU;

BBIMIOJHATh JKCHEPUMEHTHI IO HCCIENOBAaHUIO (DU3MUECKHX SIBICHUN U
IPOLECCOB C HCMOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUIl, MPH 3TOM
dbopMmynupoBath MpobieMy/3ailady M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY M3 MpPEUIOKEHHOTO O0OpYyJIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIHpOBaTH BBIBO/IHI,

OCYILECTBIISAThH NMPSMbIE U KOCBEHHBIE U3MEpPEHUsI (PU3NYECKUX BEIUUUH, PU
ATOM BBIOMPATh ONTUMAJBHBIN CIIOCOO HM3MEPEHHUS M MCIOJIb30BATh W3BECTHBIC
METO/bI OLIEHKU ITOTrPEIHOCTEN U3MEPEHNUN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3MYECKMMH  BEITUYMHAMU  C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
buKcHpoBaTh PE3yNbTaThl MOJYYECHHOM 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B
BU/JIE TAOJIUII U TPpapUKOB, A€NaTh BEIBOABI MO pe3yJIbTaTaM UCCIIEeI0BaHNUS;

coOJro1aTh MpaBmiia 0E30MacHOr0 TpyAa MPU MPOBEACHUU HCCIEIOBaHUN B
paMKax y4eOHOro SKCIIEpUMEHTa, Yy4eOHO-MCCIIENOBATENbCKON M IMPOEKTHON
NESATEIPHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
o0opy10BaHUS;

pemarb pacy€THhle 3aJadyd C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3MUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a yCIIOBUS 3a]1a4uu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXOUMBbIC ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHWBATH PEATBHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3UYECKOMN BETUIHHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4U: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
HEMOYKY PACCYXKICHUN C OMOpoil Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuzuYecKue sIBJICHNUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIE
nH(OPMAITMOHHBIE TEXHOJIOTHH JIJIS TMOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEJICTaBIICHUsS Y4eOHON M HAyYHO-TIOMYJISIpHOU MH(OpMAIU, TOTYYSHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKH aHATTU3UPOBATH MOTydaeMyto HHPOPMAITHIO;

NPUBOJIUTH 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
JUIsl o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIlEeHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAaHEHUS 3/I0POBbS U COOIOJCHHSI HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KaloIlel cpejie;



paboTaTh B TpyINIle C BBIMOJHEHUEM PA3THYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIbl, PAIMOHAIBHO pacHpelesTh O0O0S3aHHOCTH W
IUIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJleKBaTHO OLIEHUBATh
BKJIAJT K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbl B PEIICHUE pACCMaTPUBAEMOM TPOOIEMBI.

K xoniy oOyuenuss B 11 kjacce mpeaMeTHbIC pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBbHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HYecKoi KapTUHBI MUDPA;

VYUTBHIBATh TPAHUIIBl TPUMEHEHHUS] H3YUYCHHBIX (PU3UYECKUX MOJICIICH:
TOYEYHBIN 3JEKTPUUECKUI 3apsij, JIy4Y CBETa, TOUCUHBI NCTOYHHMK CBETA, A/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO SiApa NpH PelieHuHu (HU3NIECKUX
3a/1ay;

pacno3HaBaTh (pU3MUYECKUEe ABJICHUS (MPOILECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HMKH: 3JIEKTPUUYECKAS] TPOBOJIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MarHUTHOE JIEMCTBHS TOKA, B3aUMOJCICTBUE
MAarHuTOB, JJICKTPOMAarHuTHasT WHAYKUWSA, JEHUCTBUE MArHUTHOIO TMOJiA Ha
MPOBOJHUK C TOKOM W JBWXKYIIMWCS 3apsij, 3JIEKTPOMAarHUTHBIE KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W TNONApU3alMs CBETa, JHUCIEPCUS CBETa,
dbotoanekTpudeckuit 3pdext (pororddekrt), cBeToBOE NaBlieHUE, BOZHUKHOBEHHE
JMHENYaToro CIEeKTpa aroMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHas

pPaaAnOaKTUBHOCTD,
OIINCBIBATh H3YYCHHBIC CBOMCTBA BCIICCTBA (BHGKTpI/I‘-ICCKI/Ie, MAarouTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPOBOAUMOCTD Pa3JINYHbIX CpGI[) )51

AIIEKTPOMArHUTHBIE SIBJIEHUSA (MPOLECCHI), HCHONB3Yyd (U3UUECKUE BEIUYUHBI:
DIEKTPUYECKUN 3apsif, CHJIa TOKA, JJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUYECKOE
COIPOTUBIICHUE, Pa3HOCTh MOTEHILIMAJTOB, AJIEKTPOJBIKYILAs CUia, paboTa TOKa,
MHIYKIUS MAarHUTHOTO Imousi, cwia Amnepa, cwia JIopeHua, WHIYKTHBHOCTB
KATYIIKW, DHEPrus JJIEKTPUYECKOTO W MArHUTHOIO IOJEH, MEPUOJ M YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B Ipolecce
TFApMOHMYECKUX D3JEKTPOMAarHUTHBIX KojeOaHuM, (OKyCHOE pacCTOsHUE U
ONTUYECKasl Cuja JIMH3bI, NPU OMNHCAHUM NPABUIBHO TPAKTOBATh (PU3MUECKUM
CMBICJI HCIOJIb3YEMBIX BEIUYMH, HMX OOO3HAUYE€HHUs] M €IUHMIIbI, YKa3blBaTh
(GopMysbl, CBA3BIBAIOLIME JAHHYIO (PHU3MYECKYI0 BEIUYUHY C JAPYTHUMH
BEJINYMHAMU;

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



94acToTa CBETa, PHEPTUS M UMITYJIbC (DOTOHA, TIEPHO/T MOTypacnaga, YHEPTUs CBS3H
aTOMHBIX SIZIEpP, TPU OMUCAHWUU MPABUIBLHO TPAKTOBaTh (HU3UUECKUN CMBICIH
HCIIOJB3YEMBIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONIME JIaHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTUMU BeJIWYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIHHBL;

aHANM3UPOBATh (PU3UYECKHUE MPOIIECCHl U SIBJICHUS, UCIOJB3Ys (pu3nyeckue
3aKOHBI U MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCIEI0OBATEILHOIO U MAPAILICIBHOTO
COEMHEHUSI MPOBOJHUKOB, 3akOoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHYKINH, 3aKOH MPSMOJUHEUHOTO0 PAaCIPOCTPAHEHUS! CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE DiHIITeHHa mns pororddekra,
3aKOH COXPAHEHHUSI DHEPruH, 3aKOH COXPAHCHUS HUMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOrO 3apsiia, 3aKOH COXPAHEHUsS MACCOBOrO YHCIA, MOCTyJathl bopa,
3aKOH PaJIMOAKTUBHOTO PACIMajia, Py STOM pa3iudarh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUA (TpaHMIlbl, O0OJACTH)
MIPUMEHUMOCTH;

OMPENENATh HAMPABJICHUE BEKTOPA UHIAYKIIMM MAarHUTHOTO MOJISI TPOBOIHUKA
C TOKOM, cuiibl Amriepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBATh H300paXEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI MO HCCIEIOBAHUIO (U3UYECKUX SIBICHUM U
MPOILIECCOB C HCIOJIb30BAaHUEM IMPAMBIX W KOCBEHHBIX HW3MEPEHUIl: MpPU HTOM
dbopmynupoBath MpobieMy/3alady M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIHpOBaThH BIBO/IHI,

OCYIIECTBIISATh MPSAMbBIC M KOCBEHHBIE M3MEPECHHS (PU3NUECKUX BEIUYUH, TIPH
TOM BBIOMPATh ONTUMAJBHBIN CIIOCOO HM3MEPEHHS M MCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUN;

UCCIEI0OBATh 3aBUCUMOCTH (DU3MYECKUX BEIMYUH C HUCIOJIb30BaHUEM
OPSMBIX HM3MEPEHHWIl: TMPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BUJE TAOJIHIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM UCCIICIOBAHMUS;

coOJro1aTh MpaBmiia 0E30MacCHOr0 TpyAa MpPU MPOBEACHUU HCCIEIOBaHUN B
pamMKax ydeOHOTO OJKCIEPUMEHTa, Yy4eOHO-MCCIEOBATEIIbCKONM U TMPOEKTHOMN
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
o0opy10BaHUS;

pemarb pacy€THhle 3aJadyd C SIBHO 33JaHHOM (PUM3MYECKOW MOJEINbIO,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3aja4H
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIBI,



HEOOXOJUMbIE JUIsl €€ pellleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATbHOCTD
MOJyYE€HHOT0 3Hau€HUs (PU3NYECKOMN BETNUUHBI;

pemaTh Ka4ECTBEHHBIE 33/1a4l: BBICTPAUBATh JOTUYECKU HENPOTUBOPEUUBYIO
LIETIOYKY PACCYKIECHHM C OMOpPOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYECKHE SIBICHNUS,

UCIOJB30BaTh  MpPU  pPEIIEHUH  y4yeOHBIX  3aJa4  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
Y TPECTaBIICHNUs YYEeOHON M HAyYHO-NOMYJISIPHOW MH(pOpMaLUU, NOJTyYEHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTU3UPOBATH MOJIydaeMyt0 HHPOPMAIHUIO;

OOBSICHATh NPUHLMIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUA UX 0€30MaCHOI0 MCIOJIb30BAaHUSI B TOBCEAHEBHOM
JKU3HU;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOLIETO MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHHUS MO (PU3MKE B MOBCEAHEBHOM KU3HU
Ui obecrieyeHus: 0€30MacHOCTH MU OOpalleHnH ¢ MpUOOpaMyu U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsl COXPAaHEHUS 3JI0POBbS U COOJIOJEHHUS HOPM DKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CpeE;

paboTaTh B TIpylNI€ C BBINOJIHEHUEM PA3NIHYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBaTh pPabOTy TIpPyNNbl, PaLMOHAIBHO PpACHpPEleNsITh OO0SI3aHHOCTU U
IUIAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalHsAX, aJ€KBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMNIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo 4yacos
Ne HaunMeHoBaHue pa3iesioB U TeM JuieKTpOHHBIE (LU poBbIe)
Kourpoiasbnsie | IlpakTuyeckue
n/n NporpamMmmbI Bceero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pazpen 1. PUBUKA U METO/JAbI HAYYHOI'O IIO3HAHUA
1.1 ®u3nKa ¥ METObl HAYYHOI'O MIO3HAHUS 2 0 0 https://m.edsoo.r/AVIAWVNQO
Uroro no pazaeny 2
Pa3nea 2. MEXAHUKA
2.1 Kunematuka 5 0 0 https://m.edsoo.ru/SNO2MCWXU
2.2 Jlnnamuka 7 0 0 https://m.edsoo.ru/RML6BX3PU
23 3aKOHBI COXPaHEHUS! B MEXaHUKE 6 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro no pasneny 18

Paznea 3. MOJIEKVYJISAPHASA ®U3UKA U TEPMOJIUNHAMUKA

o ] N
3.1 CHOBBI MOTICKYTHIPHO-KIHETHHECCKOH 9 0 1 https://m.edsoo.ru/HRGVSENOPE
TEOPUH
32 OCHOBBI TEPMOIMHAMUKHU 10 1 0 https://m.edsoo.ru/HK6KL6RS9
A )
33 IPETATHbIC COCTOANHA Betllectsa 5 0 0 https://m.edsoo.ru/HSM355JCH
da30BbIE IEPEXOBI
Uroro no pazaeny 24
Pa3pen 4. QJIEKTPOJIUHAMMUKA
4.1 DJIeKTpOCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP720QLI

4.2 [TOCTOSHHBIN 3JIEKTPHIECKHI TOK. 12 1 1 https://m.edso0.rt/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/GEWTDQXWW
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/SN02MCWXU

Toxu B pa3IMyHbIX cpeaax

Uroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KIIACC

KoanuyecTBo 4acos

Ne HauMeHoBaHue pa3iesioB U TeM DJIeKTpPOHHbIe (LH(pPOBbIE)
Kourpoasnsie | IIpakTnyeckue
n/n NMPorpamMMbI Bceero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Paszpen 1. JIEKTPOANHAMUKA
M C)
1.1 ATHITHOS HOJE. SICKTpOMartuTHat 11 1 3 https://m.eds00.ru/Z2Q390NGS8
WHTYKIAS
Uroro no pazaeny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbI
MexaHu4ecKkue U 3JIeKTPOMarHuTHBIE
2.1 9 0 1 https://m.edso0.ru/3TLNQKPG6
Kosie0aHus
M
2.2 CHATHACCIHE 1 SICKTPOMATHITIRIE 5 1 0 https://m.edsoo0.rt/WQT6385V1
BOJIHBI
2.3 Onrtuka 10 0 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszneny 24
Pazznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH
o o
3.1 CHOBBL CHCIVIANIBHOM Te0pit 4 1 0 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEJIBHOCTH
Uroro no pazaeny 4

Pa3nesn 4. KBAHTOBAS ®PU3UKA

4.1 J1eMEeHTHI KBAHTOBOM OIITHKH https://m.eds00.ru/SWOVAWOQRS
4.2 Crpoenune aToMa https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO https://m.eds00.ru/97MCIDZXQ



https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/Z2Q39ONG8

Hroro no paszneny

15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOOPU3UKHU

5.1 DJeMEeHTBI aCTPOHOMHUU M aCTPOPHUIUKU 7 https://m.edsoo.ru/3EOD6KXI9
Uroro no pazaeny 7
Pazgen 6. OBOBLIAIOLIEE IOBTOPEHHUE

6.1 O6o0matoiee MOBTOPEHHE 4 https://m.edsoo.ru/O2JEGZCIM
Uroro no pazaeny 4
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/O2JEGZCIM
https://m.edsoo.ru/3EOD6KXI9




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoangecTBO yacoB
Ne JJIeKTPOHHBIE HU(PPOBLIE
Tema ypoka Kourpoasbnsie | IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
dusuka — Hayka o npuponae. Hayunsre
1 Y PHpOA Y 1 0 0 https://m.edsoo0.ru/YXGQSPM 1P
METO/Ibl TO3HAHUS OKPYKAIOIIETO MUPA
Postb 1 MecTO u3HKM B POPMUPOBAHUT
2 COBPEMEHHOUN HAy4YHOUW KapTUHBI MUpPA, B 1 0 0 https://m.edsoo.ru/SHSXWFFVO
MPaKTUYECKON JEATETHHOCTH JIIOIeH
MexaHndeckoe JBUKEHHE.
OTHOCHUTENILHOCTh MEXaHHYECKOTO
3 1 0 0 https://m.edsoo.ru/RSOAQVS5ZX
nerkeHus. [lepemenienue, CKOpoOCTb,
YCKOpEHHUE
4 PaBHOMEpHOE MPSAMOJIMHEITHOE ABUKEHHUE 1 0 0 https://m.edsoo.ru/L8IPY2JEZ
PaBHOYCKOpEHHOE TIPSIMOJINHEITHOE
5 yerop p 1 0 0 https://m.edsoo.ru/MDIDKJOUB
NIBIDKEHUE
CBoboaHOe mazieHne. Y CKOpeHue
6 1 0 0 https://m.edsoo.ru/MXPLZIX8J
CcBOOOIHOTO MageHUs
Kpusonuneiinoe nsmxenue. JIBikeHne
7 P . g A 1 0 0 https://m.edsoo.ru/TFLJ2C4DN
MAaTepHAIbHON TOUKH MO OKPY>KHOCTH
[Tpuniun otHOCUTENBbHOCTH [ anunes.
8 HNuepuuanbHble CUCTEMBI OTCUETA. 1 0 0 https://m.edso0.ru/J6QY7N3WN
IlepBbiii 3ak0oH HbproToHA
9 Macca tena. Cuira. HpHHHIiH 1 0 0 https://m.edsoo.rt/BVINWTAQH
cynepno3uiuu cwi. Bropoii 3akox



https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/YXGQSPM1P

HprotoHa 1151 MaTepualibHOM TOUKH

10

Tperuii 3akoH HerotoHa s
MAaTEpHAIBHBIX TOYEK

https://m.edsoo.ru/JYL414UAN

11

3aKoH BCEMHUPHOT'O TATOTCHUA. Cuma
TAXKCCTHU. HepBaﬂ KOCMHYCCKaAsA CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. KoapduuueHt TpeHus.
Cuua conpoTHBIICHUS MTPH JBMXKEHUH Tela
B )KMJIKOCTH HJIU ra3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocTymarenbHOE U BpalaTebHOES
JIBIKEHHE a0COJIIOTHO TBEPIIOTO TEa.
Mowment cuibl. [1nedo cunbl. YcnoBus
paBHOBECHS TBEPIOTO Teja

https://m.edsoo.ru/IDOAU40TS

15

NMnynsc MaTepuabHON TOYKH, CUCTEMBI
MaTepualbHBIX TOYEK. IMIyJIbC CHIIBI.
3aKoH COXpaHEeHUs UMITyJibca. PeakTuBHOE
JBUYKEHUE

https://m.edsoo.ru/MSJQTKNWC

16

PaboTa u MmouHOCTb cuitbl. Kunetnueckas
JHEPrus MaTepruaabHON TOUKH. Teopema
00 U3MEHEHUH KMHETHYECKOW YHEprun

https://m.edsoo0.ru/J1V59L28B

17

[TotenuuanbHas sHeprus. [lorennmanbHas
SHEprus ynpyro aeopMUpPOBaHHOMN
npyxuHbl. [loTeHuanbHas sHeprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/RNEXJW4KF

18

ITorenmuanbHbIe 1 HETOTEHITHAIbHBIE
cuitbl. CBsI3b pabOTHI HEMOTEHITUATBHBIX
CHJI ¢ I3MEHEHEM MeXaHUUEeCKO
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPAHECHUS

https://m.edsoo.ru/DA3QVTOXQ



https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/JYL4I4UAN

MEXaHUYECKOW SHEPTUU

19

Jlaboparopnas padota «VccnenoBanue
CBs3H1 pa6OTBI CHJIbI C UBMCHCHUEM
MEXaHUYECKOW SHEPrUU TeJla Ha PUMEPE
PACTAKCHUA PE3UHOBOI'O XKXT'yTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUsI B MEXAHUKE)

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. uddysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep JBHKEHUS U B3aUMOJICHCTBHS
yacTul BeuiecTsa. Monenu cTpoeHus
ra3oB, JKMJIKOCTEU U TBEPABIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyin. KonndecTBo BemiecTsa.
[TocTostnHas ABoraapo

https://m.edsoo.ru/FLIBAQDI13

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana remneparyp Llenscus

https://m.edsoo.ru/WPNY6QASZ

25

WUneanpusiii raz B MKT. OcHoBHOE
ypaBaenue MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcoiroTHas TeMIiepaTypa Kak Mepa
cpeaHel KHHETUYECKON YHEPT U
JIBU)KEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knanelipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlampToHa. ["a30BBIC 3aKOHBI

https://m.edsoo.ru/Y3WB66I3A

28

JlaGopatopHas pabota «lccnenoBanue
3aBUCUMOCTH MEXIy IapameTpamu
COCTOSIHMS pa3peKEHHOI0 Ta3ay

https://m.edsoo.ru/35DBLKT96



https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/W1R4R88UG

N3omporieccrl B HeambHOM Ta3e U UX

29 https://m.eds00.ru/OZJ3KZNI5
rpadguveckoe mpeacTaBIeHNe
BnyTtpenuss sueprus
TEPMOJTUHAMHYECKON CUCTEMBI M CTIOCOOBI

30 eé nsmenenus. KoimuecTBo TEIIOTH U https://m.eds00.ru/9JQITVXIS
pabota. BHyTpeHHsist aHeprus
OIHOATOMHOTI'O HI€aJILHOIO ra3a

31 Bupel reruionepenaun https://m.eds00.ru/36JJI20W9
VYV nenpHas TEIDIOEMKOCTE BEIIECTBA.

32 KonmuecTBo T€mnoTh npu https://m.edsoo.ru/SK3Y4HS6L
Tertonepenaye. AnuabaTHbIN TIporiece
IlepBEIil 3aKOH TEPMOAUHAMHUKHU U €TI0

33 p pMOA https:/m.edsoo.ru/2HO6R3GAS
MIPUMEHEHNE K U30TpoIeccamM
HeoOpaTumMocTh IpoOIEeCCOB B IIPUPOE.

34 pv pont PHpoA https://m.eds00.ru/S8SLWDFTS8
Bropoii 3akoH TepMOIMHAMUKH
Tpuummn nevicteusg u KI1J Termioson

35 PHIIHIIL A A https:/m.edsoo.ru/DLCDEAAUC
MAaIlHEI

36 Huxn Kapuo u ero KITJ{ https://m.edso0.1u/4XPSAOVIM
DKOJIOTHYECKHE TPOOIeMBI

37 https://m.edsoo.ru/PO7ZMYMSI
TEIJIOOHEPTETUKH
O06o06maromuii ypok « MosekyiapHas

38 HIATOTHIH Yp yp https:/m.eds00.1u/9EKZ0DDWP
¢uznka. OCHOBBI TEPMOIMHAMHKI)
KonTponbhas pabota mo teme

39 «MonexynsipHas ¢pusuka. OCHOBbI https://m.edsoo.ru/RCARYE6ZX
TEPMOTUHAMUKI
ITapooOpa3oBaHue U KOHIEHCAIHSL.

40 pOOOP sercan https://m.eds00.ru/X48Q078EE

Hcnapenue u kunenue



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/OZJ3KZNJ5

AOCOIOTHASA ¥ OTHOCUTEJIbHAS BIAXKHOCTE

41 . https://m.edsoo.ru/Y98HVAEBMM
Bo3ayxa. HacelmeHHslIil map
TBépnoe Teno. Kpucrammueckrue u
amopdHbie Tena. AHU30TPOIHS CBOMCTB

42 pd P https://m.edsoo.ru/JIXFWLMZNK
KpUCTaLIOB. JKHJIKHE KPUCTAILIBI.
CoBpeMeHHbIE MaTepUalIbl
[InaBnenue u kpucramumzanus. Y geibHast

43 P t A https://m.edsoo.ri/OX117G6MR
teruiota masneHus. Cyonumanus

44 VYpaBHeHUE TEIJIOBOTO OaaHca https://m.edsoo.ru/0TUXGN211
DnekTpu3aius Tei. DIeKTPUIECKUi

45 prsall p https://m.edsoo.ru/QJ2S7TWSBM
3apsn. JIBa BUJa 3JIEKTPUUECKUX 3apsi/ioB
[IpoBOIHUKY, TUATEKTPUKH U

46 MOJYIPOBOHUKH. 3aKOH COXPaHECHUS https://m.edsoo.ru/F3YVPQUYH
3IEKTPUUECKOTO 3apsiaa
Bsaumopeiictsue 3aps10B. 3akoH Kynona.

47 g . P . Y https://m.edsoo.ru/SU3BUOTHH
ToueyHsbIi MEKTPUUECKUN 3apsi
Hanpsk€HHOCTB 3JIEKTPUYECKOrO IOJIS.

48 [IpuHIUI Cynepno3unuu JIEKTPUIECKUX https://m.edsoo.ru/9IKAWD2V6
nosiel. JIuHum HanpsKEHHOCTU
PaGota cuit 3eKTpoCTaTUYeCcKOro Mmois.

49 https://m.edsoo.ru/VOPD9ASLF
[Torenuman. Pa3HoCcTh NOTEHIMAIOB
[IpoBOIHMKYN U AUDIIEKTPUKH B

50 AIEKTPOCTATUYECKOM TIOJIE. https://m.edsoo.ru/12P2S3127Z
JnsnexTpudeckas IpOHUIIAEMOCTD

51 OnexrpoémkocTs. KongeHcarop https://m.edsoo.ru/BIUPRD52W

52 DIEKTPOEMKOCTE ILTOCKOTO https://m.edsoo.ru/XPUKP82VSE

KOHJIeHCATOpa. DHEPTHsl 3apsDKEHHOTO



https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/98HVAEBMM

KOHACHCAaTOopa

53

JlaGopatopnas pabora "H3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[TpuHIMI IeHCTBHS U TIPUMCHEHHE
KOH/ICHCATOPOB, KOIMPOBAJIBHOTO
anmapara, CTpyHHOTO ITpUHTEpa.
DnekTpocTraTHdecKas 3aluTa. 3a3eMICHUEe
3JIEKTPONPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymiectBoBanus. [locrosaunsiil Tok. Cria
toka. Hanpsbxkenue. ConpoTUBIICHHE.
3akon Oma 1S ydyacTKa enu

https://m.edsoo.ru/D6Y72A4B7

56

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHEHHE TIPOBOTHIKOB.
Jlaboparopuas padota «3yuenue
CMEIIaHHOTO COCIUHCHHUS PE3UCTOPOBY»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa 1 MOIIHOCTb JIEKTPUUYECKOTO
ToKa. 3akoH J[xoymnsa-JIlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon OMa 15 MOJTHOM (3aMKHYTOM )
anekTpuueckor nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJIC UCTOUHHKA TOKA U €TO
BHYTPEHHETO CONPOTUBIICHUS

0.5

https://m.edsoo.ru/YNSBF7PBS

59

PesepBHblil ypok. KonTponbHas paboTa no
Teme "DiekTpoauHamMuka' /
Bcepoccuiickas nmpoBepouHas pabota

https://m.edsoo.ru/MFM6EIE5X

60

O6006maromuit ypok «IeKTpoIuHAMUKA
/ Beepoccuiickas mpoBepouHasi paboTa

https://m.edsoo.ru/P86MDYO07H



https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/PBGM4F845

61

DeKTpOHHAs MPOBOJAUMOCTb TBEPABIX
METaJJIOB. 3aBUCUMOCTDb COTIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPaTYPhl.
CBepXmpoBOIUMOCTD

https://m.edsoo.ru/ WMNNBQL9H

62

OnexTpuyeckuil Tok B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITy4YKOB

https://m.edsoo.ru/4CCYCJ785

63

[TomynpoBoIHUKY, UX COOCTBEHHAS U
pUMecHas MpoBoIUMOCTh. CBONCTBA p—
n-nepexoza. I[loaynpoBoIHUKOBBIE
npudOpHI

https://m.edsoo.ru/S55A1DQUR

64

DJIEKTPUYECKUI TOK B pacTBOpaX U
pacrmiaBax 3JeKTPOJIUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALIHSL.
DIIEKTPOJIN3

https://m.eds00.ru/QUOQUWVI1

65

DNEeKTPUYECKUM TOK B rasax.
CamocTOsITeIbHBIN 1 HECAMOCTOSTEIbHBIHN
pa3psa. Mouaus. [1nazma

https://m.edsoo.ru/2VX2KLFQA

66

DeKTpuyecKrue NpuOopsl U yCTPOMCTBA U
WX MpakTuieckoe nmpuMmenenue. [Ipapuna
TEXHUKU O€30IIaCHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KoHnTtponbHas paboTta mo teme
«2nektpocraruka. [locTossHHBII
aNeKTpudecKkuil ToK. TOKH B pa3ianyuHbIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHblIil ypok. O600maromui ypok 1o
temamM 10 krnacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/WMNNBQL9H

11 KIIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTHyeckune
padoThI

DJieKTpOoHHbIEe HH(POBBIE
o0pa3oBaTe/ibHbIE pecypchl

Oo6opynoBanue

ITocTosTHHBIE MATHUTEI U
HUX B3aUMOJICHCTBUE.
MaruutHoe nosie. Bekrop
MarHuTHOW WHIYKIIHH.
JIMHMM MarHUTHOM
WHAYKIHH

https://m.edsoo.ru/4DMOYIIN6

MaruuTtHbie
CTPEJIKU Ha
[MOJCTaBKax

MarsauTHoe 1o51e
MIPOBOJIHUKA C TOKOM.
OmneIT OpcTena.
BzanmoneiictBue
MIPOBOJTHUKOB C TOKOM

https://m.edsoo.ru/1L5CT47FX

HOYTOYK

JlaGopaTtopHnast pabota
«3y4eHne MarauTHOro
0JIs1 KaTyIIKH C TOKOM»

https://m.edsoo.ru/HGHXILNLRZ

HOYTOYK

JlelicTBE MAarHUTHOTO
T0JIsl Ha MPOBOJIHUK C
TokoM. Cuita Ammnepa.
JlaGoparopHas pabota
«Uccnenosanue necTeus
MOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM

https://m.edsoo.ru/UVHDISEX4

[Tpubop Jlenua

JleficTBMEe MarHuTHOTO
TI0JIS Ha JIBIDKYIITYIOCS

https://m.edsoo.ru/7ABZQGQC9



https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/4DM0YIJN6

3apsHKEHHYIO YaCTHILY.
Cua Jlopenna. PaGota
cunel JlopeHia

DJeKTpOMarHuTHas
nHayknuys. [1oTok BekTopa
MarHMTHON MHIYKIUH.
OJ1C unaykiuu. 3akoH
AIEKTPOMATHUTHOMN
nHaykunn Papanest

https://m.edsoo.ru/VA26C9C3J

HOYTOYK

JlaGoparopHas paboTa
«HccnenoBanue sIBJIeHUS
AJIEKTPOMArHUTHON
WUHAYKIMW»

https://m.edso00.ru/XZS5MQCBU

NunykTuBHOCTD. SIBIICeHUE
camounaykuuu. IJ1C
CaMOMHAYKIUU. DHEPIUsi
MAarHUTHOTO IOJIS
KAaTYLIKHA C TOKOM.
DJIEKTPOMArHUTHOE I0JIe

https://m.edsoo.ru/EOTONSAEA

HOYTOYK

TexHuueckue ycTpoiicTea
U UX IPUMEHEHHE:
MOCTOSTHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI,
AJIEKTPO/IBUTaTENb,
YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS TeYb

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok
«MarHuTtHoe noiie.

https://m.edso00.ru/COBO5SBGMC

HOYTOYK



https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/VA26C9C3J

DJIeKTpOMarHuTHast
WUHAYKIHSD)

11

KonrpombHas pabora mo
TeMe « MarHuTHoOe noJie.
DJNeKTpOMarHuTHas
WHTY KIS

https://m.edsoo.ru/8X637ELEU

12

CBoOonHbIE
MeXaHUYeCKHe

KoJie0aHusl.
I'apmoHnyeckue
KoyieOaHus. Y paBHEHUE
rapMOHUYECKUX
konebanuii. [IpeBpamenue
SHEPTUU

https://m.eds00.ru/9Y6GYWEVP

13

JlaGopaTtopHnast pabota
«HccnenoBanue
3aBUCUMOCTH MIEPHO/IA
MaJbIX KoJebaHui rpysa
HA HUTH OT JIMHBI HUTH U
MAaccChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebatenbHblii KOHTYD.
CBoOogHbBIE
AIEKTPOMArHUTHBIE
KoJIEOAHHS B HI€aIbHOM
KoJie0aTeIbHOM KOHTY]E.
Amnanorus Mexuay
MeXaHUYECKUMH U
AIIEKTPOMATrHUTHBIMU
KOJIEOAHUSIMHU

https://m.edsoo.ru/H6JCOSBAD



https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/8X637ELEU

15

®opmyiia ToMcoHa. 3akoH
COXpaHEHHUS SHEPTUU B
UeabHOM
K0JIe0aTEIbHOM KOHTYPE

https://m.edsoo.ru/MHNWD2L.HU

16

IIpencrasnenue o
3aTyXawIuX KOJecOaHUsIX.
BeIHyX1€HHBIE
MeXaHUYeCKHe
koseOanus. Pezonanc.
BeIHyX1€eHHBIE
AIIEKTPOMArHUTHEIE
Kosie0aHus

https://m.edsoo.ru/FMBDWPPG4

HOYTOYK

17

IlepeMeHHBIN TOK.
CunycouganbHbIN
IIEPEMEHHBIN TOK.
MOIHOCTE IEPEMEHHOTO
TOKa. AMIUIUTYHOE U
JICUCTBYIOILIEE 3HAYCHHE
CUJIBbI TOKA U HAIIPSIKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop.
ITponsBoacTBo, nepenava
U oTpebIeHue
AJIEKTPUYECKOUN SHEPrUU

https://m.edsoo.ru/1ZWZUL8QK

19

VYcerpoiictBo u
MIPaKTUYECKOE
MIPUMEHEHNE
ANEKTPUUECKOr0 3BOHKA,
reHepaTopa NepeMeHHOro
TOKA, TUHUH

https://m.eds00.1u/93Z12W40QQ

Hab6op
JIEMOHCTPAIIOHH
BIH 110
MarHUTHOMY I1OJIIO
KOJIBIIEBBIX TOKOB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/MHNWD2LHU

AIIeKTponepeaay

20

OKOJIOTUYECKUE PUCKU
MIPU MPOU3BOJICTBE
AIEKTPOIHEPTUH.
KynpTypa ncnons3zoBanus
AJIIEKTPOIHEPTUH B
MOBCEIHEBHOM KU3HU

https://m.edsoo.ru/3ADUNYKWNO

21

MexaHHueCKue BOJIHBI,
YCIIOBHS
pacrpoCcTpaHeHHUS.
[Tepuon. Cxopoctb
pacrpocTpaHeHUs U
JUIMHA BOJIHBI.
Ilonepeunsie u
MIPOJIOJIbHBIE BOJTHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYKa.
I'pomxkocTh 3ByKka. BeicoTa
ToHa. TemOp 3ByKa

https://m.edso0.ru/Z827Q6V70

23

DNIeKTPOMarHUTHBIC
BOJIHEI, X CBOWCTBA 1
ckopoctsb. [Ikana
AIIEKTPOMATHUTHBIX BOJIH

https://m.edsoo0.ru/SWB57C06X

24

[IpuHIUIIBI pauOCBA3U U
TeJIeBUACcHM. Pa3zBuTHe
CPEJICTB CBS3H.
Pagnonoxarms

https://m.edsoo.ru/2WQTSLGLV

25

KonrponbHas pabora
«KonebGanust 1 BOTHB»

https://m.edsoo.ru/IHURONSOB

HOYTOYK



https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/3DUNYKWNO

26

[Ipamosnuneitnoe
pacrpocTpaHeHHe CBETa B
OJHOPOJIHOM cpee.
TodedHbI HCTOYHUK
cBeTta. JIyu cBeTa

https://m.edsoo.ru/HUF74ANDOW

27

OtpakeHue cBeTa.

3aKOHBI OTPAKEHUS CBETA.

[Toctpoenue
M300paKeHHI B TUIOCKOM
3epkaie

https://m.edsoo.ru/IMBKQM?227Z

28

IIpenomieHnue ceera.
ITonHOE BHyTpEeHHEE
oTtpaxkeHue. IIpenenbHbIin
yTOJI IIOJIHOTO
BHYTPEHHETO OTPAKEHUS

https://m.edso00.ru/V49RISTRN

29

JlaGopaTopHnas pabota
«M3mepenHue nokaszaresst
MIPETOMIICHUS CTEKIIa»

https://m.edsoo0.ru/JO2EIM1DQ

30

JInn3sl. [locTpoenne
M300pakeHUi B JIMH3E.
®opmyJia TOHKOM JIMH3BI.
VYBenuueHue JIMH3bI

https://m.edsoo.ru/W2MMS9KJC

HOYTOYK

31

JlaGopaTtopHnast pabota
«HccnenoBanue CBOMCTB
M300paXCHHUI B TUH3AX)

https://m.edsoo.ru/Q1ZCMW980

32

Jucnepcus cBera.
CrnoxHblil cocTaB 6e10r0
cBera. IlBer.
JlaGoparopHas paboTa

https://m.edsoo.ru/K9OWVKE1 1



https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/HUF74NDOW

«Habmronenne qucnepcuu
CBETa»

33

Wutepdepennus ceeta.
Judpaxius ceera.
JudpakimonHas pemeéTka

https://m.edsoo.ru/C8LCRSEJI

34

HOHepe‘{HOCTB CBCTOBBIX
BOJIH. HOJIHpI/I3aHI/I$I CBCTa

https://m.eds00.ru/Q2118XYOJ

35

OnTuueckue npudopsl U
YCTPOMCTBA U YCIIOBUS UX
6e30macHOr0 MPUMEHECHHS

https://m.edsoo.ru/M5127JYGT

36

['panu1lbl TPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[ToctynaTel cnennanibHOM
TEOPHUH OTHOCUTEIHHOCTH

https://m.edsoo.ru/P8GBI9FJ5N

37

OTHOCHUTENHLHOCTD
OHOBPCMCHHOCTH.
38.M6I[J'ICHI/Ie BpPEMCHHU U
COKpAalICHUC IJINHbI

https://m.edsoo.ru/OVLMCN6B2

38

DOHEPrus U UMITYJIbC

pCHHTHBHCTCKOﬁ HYaCTHIIHBI.

CB43b MACCHhI C SHEPrUet
U UMITYJIbCOM. DHEprus
MIOKOSI

https://m.eds00.1u/190ZY4BUB

HOYTOYK

39

KonTponbHas padota
«Onruka. OCHOBBI
CIIEHMAJILHON TEOpUH
OTHOCUTEIIHOCTU»

https://m.edsoo.ru/L8689JPLI

40

®otonbl. Dopmyna

https://m.edsoo.ru/ZL6P16LA0



https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/C8LCRSEJI

[Inanka. DHeprus u
UMITYJIBC (POTOHA

41

OTtkpbITHE U
UCCIIEIOBaHHE
dororddexra. OnbITH A.
I'. CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akoHsb! poTodddexra.
VYpaBHeHue DiHIITEHA
s porodddexra.
«Kpacnast rpanua»

doroapdexra

https://m.edsoo.ru/YLCK770G8

43

JaBnenue ceera. OIbITHI
I1. H. JleGenena.
XUMHYECKOE IEUCTBUE
CBeTa

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuueckue ycTpoiicTea
U TIPAaKTHYECKOE
MIPUMCHCHUE:
(dhoTOdNIEMEHT,
(dhoTOIaTYNK, COTHEUHAS
Oatapest, CBETOINOT

https://m.edsoo.ru/UFQDRSL5M

45

Pentenue 3amad mo teme
«DIeMEHTHI KBAHTOBO
OIITHKW

https://m.edsoo.ru/ZE73A67B1

HOYTOYK

46

Mopens atoma ToMcoHa.
OmnsiTel Pesepdopaa mo
PaCCEsIHUIO (.-4aCTHLI.
Il;manerapHast MOJEIb

https://m.edsoo.ru/FIC11POHN



https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/PGL5XXSRO

aroMa

47

IToctynatel bopa

https://m.eds00.ru/6X7GFHZ9X

HOYTOYK

48

I/I3nyquI/Ie U IIOTJIOIICHHUC

($hOTOHOB MpU Tepexoe
aToMa C OJTHOTO YPOBHSA

SHEPIruu Ha Ipyrou. Bumsl

CIIEKTPOB

https://m.edsoo.ru/NNSBHZYBE

49

BoiHoBEIE CBOMCTBA
gactull. BoiHEI e

bpoiina. KopnyckynsipHo-

BOJIHOBOM JTyajIu3M.
CHnoHTaHHOE U

BBIHYXACHHOC U3JTYUCHUC

https://m.edsoo.ru/J710TLFCO

HOYTOYK

50

OTtkpriTHE
PaZOaKTUBHOCTH.
OmneiTel Pesepdopaa mo
OIIPEIECIIEHUIO COCTaBa
pPaZi0aKTUBHOTO
U3ITy4eHUs

https://m.edsoo.ru/TSJFUU3TP

51

CoiicTBa anba-, 6era-,
ramMMa-u3IydeHusl.
Bnusnaue
PaAMOAKTUBHOCTH Ha
JKUBBIC OpPTaHU3MBI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U
HeuTpoHa. 30Tombl.
Anbda-pacnan.
ONEKTPOHHBIN U
MO3UTPOHHBIN OeTa-

https://m.edsoo.ru/H2XTHOG3E



https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/6X7GFHZ9X

pacnan. ['amma-
U3ITy4eHue

53

OHeprus CBs3U HyKJIOHOB
B A1pe. SnepHsie
peakuuu. S nepHbIin
peaktop. [Ipobiemsr,
MEPCTIEKTHUBBI,
HKOJIOTUYECKUE ACTIEKThI
SIEPHOU SHEPTETUKHU

https://m.edsoo.ru/CFJYJSSIG

54

DJIeMEHTapHbIE YaCTHULIBI.
OTKpBbITHE IO3UTPOHA.
Mertoabl HAOMIOACHHUS U
perucTpanuu
3JIEMEHTAPHBIX YACTHII.
Kpyruslii cron
«DyHaMeHTalbHbIE
B3aUMOICHCTBUS.
EnuHCTBO pnzmdeckoit
KapTUHBI MUPa»

https://m.edsoo.ru/SUC62U40A

55

Dransl pa3BUTHUS
actpoHomuu. [IpuknagHoe
¥ MHPOBO33pPEHUECKOE
3HAYEHHE aCTPOHOMHUH.
Bup 3Bé3mHOrO0 Heba.
Co3Be3nus, sspkue 3BE3/bl,
IJIAHETHI, UX BUIUMOE
nemxkenne. ConHeyHas
cHucTema

https://m.edsoo0.ru/5PXS2I19VY

IInanerapuit

56

Comure. Comaeynas

https://m.edsoo.ru/1JZR54JA0Q

AcTpoHOMHYECKAs]



https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/CFJYJSSIG

aKTUBHOCTE. VICTOUYHUK
sHepruu CoJiHIa 1 3BE311

JIEMOHCTpAIMOHHA
ST MOJICITh
(Comnnne-Jlyna-
3emuts)

57

3BE3bI, X OCHOBHEIE
XapaKTEePUCTUKU. 3BE3IBI
rJ1aBHOM
MTOCJIC0BATEILHOCTH.
BuyTpenHee ctpoeHune
3BE&311. CoBpeMEHHbIE
MIPEICTABJICHHUS O
MIPOUCXOXKICHUH U
spostrorinu CostHIa U
3BE3

https://m.edsoo.ru/GGD3W74Z0

IInanerapuit

58

Mneunsiii [IyTe — Hamma
I'amakTuka. ITonoxenue u
nekenne CoHia B
I'amakTuke. I'amakTukm.
YEpHbIe ABIPHI B s1/1pax
rajlakTHK

https://m.edsoo.ru/L2U4S1HU?2

59

Bcenennas. Pasberanue
rajgaktuk. Teopus
bonpuioro B3peiBa.
PenukroBoe n3nyudeHue.
MeraranakTuka

https://m.eds00.ru/9IWRLVWNN

60

Hepemennsie mpo6ieMbl
ACTPOHOMHUU

https://m.edsoo.ru/LJHNL2MCF

61

KonTponbhas padota
«2JIeMEHThI aCTPOHOMHHU

https://m.edsoo0.ru/TXTTCT488
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https://m.edsoo.ru/9IWRLVWNN
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1 acTpohu3uKI»

62

O6o6maromuit ypok. Posb

(bU3UKU ¥ aCTPOHOMUH B
3KOHOMHUYECKOMH,
TEXHOJIOTHYCCKOM,
COLIMATIBLHOM M ITUUECKOU
chepax nesaTenbHOCTH
YyeJoBeKa

https://m.edsoo.ru/ WNJSCRXYD

63

O6o6maromuit ypok. Posb

U MeCTO (PU3UKU U
ACTPOHOMHUU B
COBPEMEHHOM HAYYHOU
KapTUHE MHpa

https://m.edsoo.ru/2PFPB28UF

64

O6o06maromuii ypok. Posb

(bu3nUecKoit Teopun B
(hopMHUpPOBaHUH
NpeICTaBICHUN O
buznyecKoil kKapTuHe
MUpa

https://m.edsoo.ru/Y29SVPCVR

65

O6o0maromuii ypox.
Mecto ¢uznueckoi
KapTHUHBI MUpPa B 00IIIEM
psIy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
NpeCTaBICHUN O
npupoie

https://m.edsoo.ru/LKNUIKHZH

66

Pe3epBHBbIii ypoOK.
MaruuTtHoe nose.
DJIeKTpOMarHuTHas

https://m.edsoo.ru/EVMFIQTP6
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HHAYKIOUA

67

Pe3epBHbIii ypok. OnTuka.

OCHOBBI CIIELIHATBHOM
TEOPUH OTHOCUTEITHLHOCTH

https://m.edsoo.ru/ESABJRKSL

68

PesepHbiit ypok.
KBanrtoBas ¢usuka.
DJIEeMEHTHI ACTPOHOMUH U
acTpou3uku

https://m.edsoo.ru/RARQLVO2J

OBUIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KJTIACC

Kon
nposepsieMor
0 pe3yJibTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero 001ero oopa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha MpuUMepax poidb U MecTo (u3uKu B
(OpMHUPOBAHUN COBPEMEHHOW HAy4yHOM KapTUHBI MHUpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKU M TEXHOJIOTUH, B IPAKTHUUYECKOH NEATEIbHOCTU

Jonen

10.2

VYuuThIBaTh I'paHUIBI NIPUMEHEHHUS HM3YYEHHBIX (DPU3MYECKHX MOJENEH:
MaTepuaibHas TOYKa, HWHEpLUUANbHAs cHCTeMa OTCY€Ta, aOCOIIOTHO
TBEPAOE TEJO, UICAIbHBIN ra3; MOJIEIN CTPOEHUS ra3oB, KUAKOCTEH U
TBEPABIX Te€J, TOYEUHBIM JJIEKTPUYECKUH 3apsi — IMpU pEeLIeHUH

(bI/I3I/I‘leCKI/IX 3aaad

10.3

PacnioznaBaTh (usmveckue sBieHHs (TIPOIECCH) U OOBACHATh UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KHHETUYCCKOW TEOpUHU
CTPOCHUA BEIICCTBa u QJICKTPOANHAMUKU: PaBHOMEPHOC u
PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE JIBMKEHUE, CBOOOJHOE TMaJCHHE
TCJI, AIBHXXCHHUEC II0 OKPYKHOCTH, HWHCPLMA, B3aHMOHGﬁCTBH€ TEI,
nuddysusi, OpOyHOBCKOE BHKEHUE, CTPOCHHUE KUIKOCTEH U TBEPABIX
TeJ, U3MEHEHHE 00bhEMA TeJl MPU HarpeBaHUU (OXJIKICHUH), TEIIJIOBOE
paBHOBecHe, HCIApEHUe, KOHJEHCAIUs, IUIABJICHUEe, KPHUCTAJUTH3AINS,
KHUIICHUE, BJIAXXHOCTh BO3/yXa, MOBBIIICHHE IABJICHUS Ta3a NPHU €ro
Harp€BaHMu B 3aKpPBITOM COCyAC, CBA3b MCXKAY HapaMEeTpaMu
COCTOSIHMSI Ta3a B M30MpOIleccax; IIEKTPU3alus Tell, B3auMOJACHCTBUE

3apsiIoB

10.4

OnuceiBaTh ~ MEXaHMYECKOE  JBM)KEHHE, HCIONb3ys  (HU3NYEcKue
BEJIMYUHBL: KOOpAMHATA, IyTh, IEPEMEIICHUE, CKOPOCTb, YCKOPEHHE,
Macca Tela, CHla, MMIYJIbC TeNla, KUHETHYECKas DHEPIus,
NOTEHLMANbHAsl JHEPrus, MexXaHudyeckas paldoTa, MexaHu4yecKas
MOIITHOCTh; IPU OMMCAHUM MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCMONb3YEMBbIX BEIMYMH, HMX OOO3Hau€HWsT U €AUHUIbI, HAXOAWUTh
(bopMyIIbI, CBSI3BIBAIOUINE JaHHYIO (U3UYECKYIO BEJIWYMHY C IPYTUMHU

BCINYHNHaAMH

10.5

OnuceiBaTh HN3YYCHHBIC TCIIJIOBBIC CBOICTBA TENI U TEIJIOBBIC SABJICHUS,




UCIONb3ysl (PU3MUYECKHUE BEIMYMHBL: JaBJICHHE Tra3a, TeMIeparypa,
CpelHsIsl KMHETHYECKash SHEPIHsl XaOTUYECKOI'O JBM)KEHHS MOJIEKYII,
CpPEeIHEKBaIpaTUYHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTpEHHSS SHEprusi, paboTa raza, K03(pPHUIHEHT MOJIe3HOTO NEHCTBUS
TEIJIOBOTO  ABUIaTeNsd; INPH ONHUCAHWHM MPABWIBHO TPaKTOBaTh
(Gu3MUecKUil CMBICI HCMOJb3YEMBIX BEJIMYMH, HUX OOO3HAUEHUA H
eIMHUIBI, HAXOIUTh (OPMYIIBI, CBA3BIBAIOIIUE JaHHYIO (U3NYECKYIO

BCIIMYUHY C APYTHUMU BCIINYHNHaAM

10.6

OnuceiBaTh M3y4YEHHbIE DJEKTPUYECKME CBOMCTBa BelleCTBA U
DIIEKTPUYECKHE  SBIEHHUS  (NIPOIECChI), HUCIONB3Yys  (U3HYECKHE
BEJIMYMHBI: INEKTPUYECKUI 3apsg, INEKTPUYECKOE noie,
HANpsDKEHHOCTh  MMOJISI, MOTEHILIMAJ, pa3HOCTh IOTEHIMAJIOB; MpH
ONKCAaHUM TIPABHIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOIb3yEMbIX
BEIMYMH, WX OO0O3HA4YeHHUs W E€AMHUIBI; YKa3blBaTh (HOPMyIIbL,

CBA3BIBAIOIIUC NTAHHYIO (1)I/ISI/I‘~IGCKYIO BCJIMYHHY C APYTUMH BCINYNHAMU

10.7

AHAJIM3UPOBATH (1)I/ISI/I‘~IGCKI/I€ IMPpONHECChI u SIBJICHUA, HCIIOJIb3Ys
(bu3nYeCKre 3aKOHBI U MPHUHIIMIIBL: 3aKOH BCeMHUPHOTO TsroTenus, 1, II u
IIT 3axonbl HhtoTOHA, 3aKOH COXPAHEHUS MEXAHUYECKOM SHEPIruu, 3aKOH
COXpaHCHUSA HUMITYJIbCA, MPUHIUII CYINCPHNO3UIUNA CHUJI, HTPUHIHUIL
paBHOIIpaBUs  MHEPLUAIBHBIX CHCTEM  OTCUETA;  MOJIEKYJIPHO-
KHMHCTUYCCKYIO TCOPUIO CTPOCHHUA BCHICCTBA, I'a30BbIC 3aKOHBI, CBA3b
CpelHEel KHWHETWYECKOW HHEPruu TEIJIOBOTO JABMKEHUS MOJIEKYN C
aOCOJIIOTHOM TeMIlepaTypoi, TEpPBBIM 3aKOH TEPMOJIWHAMHKH; 3aKOH
COXpaHEHHUs JJIEKTPUUECKOro 3apsna, 3akoH Kyiona; npu 3ToM
pa3ianyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPQ)XEHHUE U yCIIOBUs (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH

10.8

OOBICHATP OCHOBHBIC TPUHIMIBI JEHCTBUS MAIlUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3nuyaTh YCIOBUS HX O€30MacHOro

HCIIOJIBb30BAaHUS B HOBCG}IH@BHOI\/’I KHU3HU

10.9

BEIMONHATE AKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SBICHUN U
MIPOIIECCOB C HCIIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX M3MEPEHUU; MpH
3ToM (QopmynaupoBaTh MpobieMmy (3agady) W TUIOTE3y Y4eOHOro
AKCTIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000pyI0BaHHS,

MMPOBOAUTDH OIIBIT U (bOpMYJ'II/IpOBaTB BBIBObI

10.10

OCyIJ_IeCTBHHTB MMpAMBbIC 1 KOCBCHHBIC U3MCPCHU A (I)I/ISI/ILIGCKI/IX BCIINYHUH,
IIpnu 3TOM BBI6I/IpaTB ONITHUMAJIBHEIN CIIOCO0 HN3MCPCHUA U HUCIIOJIB30BATh

M3BECTHBIE METO/IbI OLIEHKU IOIPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCHUMOCTH MCKAY (1)I/I3I/ILI€CKI/IMI/I BCINYHNHaAMH C




UCIIOJIb30BAHUEM MPSAMBIX HW3MEPEHHUH; NPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HKCUPOBATh pE3yJNbTAThl TOMYyYEHHOW 3aBUCHMOCTH
¢bu3nyecKuX BEJIMYMH B BUJE TAaOMUIl U rpaduKOB, JeNaTh BBIBOABI IO

pe3yJibTaTaM HCCie0BaHus

10.12

CobOmomaTh  mpaBwiia  O€30MAaCHOTO  TpyJa IpU  TNPOBEIECHUU
UCCIICIOBAaHU B pamMKax y4eOHOro  JKCIEpUMEHTa, y4eOHO-
HCCIIEIOBATENIbCKON M MPOEKTHOW JAEATEIbHOCTH C HCIOJIB30BAHUEM

U3MEPUTENIBHBIX YCTPOMCTB M 1a00paTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHple 3amaun C SBHO 3alaHHON (U3MYECKOW MOJEIBIO,
UCTONB3ysl (PU3MUECKHEe 3aKOHBbl W TPHHLHUIBI, Ha OCHOBE aHaW3a
YCJIOBHS 33/1a4d BBIOUPATh (PU3UUECKYIO MOJIEIb, BBIIETATh (PU3NUECKHE
BEJIMYMHBI M (OPMYIbI, HEOOXOAUMbIe sl €€ pelieHHs, MPOBOAUTH
pacuéThl U OLIEHUBATH PEaJbHOCTh MOJYYEHHOTO 3HaYCHUS (PU3NUEeCKOn

BCJIMYHHBI

10.14

Pemrats KauC€CTBCHHBIC 3aJa4uu: BBICTpanBaTh JJOTHYCCKH
HCIIPOTHUBOPCUYMUBYIO LCIIOYKY paccy)KIlCHI/Iﬁ C OHOpOI>'I Ha HU3YYCHHBIC

3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I'—ICCKI/IG SABJIICHUS

10.15

Hcnonb3oBaTh NpH  pEHIEHUHM  y4eOHBIX 3a7ad  COBPEMEHHBIE
MHQOPMALIMOHHBIE TEXHOJOTMH JJs TOWCKA, CTPYKTypUPOBAHHS,
UHTEpIpeTallud U TNpeACTaBICHUs Y4yeOHOM M Hay4yHO-IOMYJISPHOM
nHbOpMalluy, TMOJIYYEHHOH M3 Ppa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU

AHAJIU3UPOBATH IMOJTYyYaCMYIO HH(bOpMaHHIO

10.16

[TpuBOAUTH TpPUMEPHI BKJIAaJa POCCUHCKUX M 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKH, OOBSCHEHHME IPOLIECCOB OKPYKAIOIIEro

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJOTHI

10.17

Hcnonp30BaTh TEOpETUYECKUE 3HAHUSA MO (U3UKE B IOBCEIHEBHOMN
KHU3HH [T obecrieueHus: 0€30MacHOCTH pU O0paleHuu ¢ MpUOopaMu U
TEXHUYECKMMHU  yCTPOMCTBAMM, [UId  COXpPAHEHUS  3JI0pOBbS MU

COOITIOJICHHSI HOPM KOJIOI'MYECKOT0 TIOBEJICHUS B OKpY KaloIIel cpesie

10.18

Pabotars B rpynmne c BBINOJIHEHUEM DPA3IMYHBIX COLUAIBHBIX POJEH,
IUIAaHUPOBaTh  paboOTy  Ipymmbl, palUOHAJIBHO  paclpeaessiTh
00SI3aHHOCTH M IUJIAaHUPOBATH JEATEIbHOCTb B HECTAHJIAPTHBIX
CUTyallusiX, aJIeKBaTHO OIICHMBATh BKJaJ KaXXJOTO M3 YYaCTHUKOB

IpYIIBI B peIIEHUE paccMaTpUBaeMon MpoOIeMbl

11 KIIACC




Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpamMMbl CpeiHero 001ero 00pazoBaHus

JleMOHCTpHpOBaTh Ha MpPUMEpPax poidb W MeCcTo (U3WKU B
(hOopMUPOBaHUM COBPEMEHHOW Hay4HON KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH W TEXHOJOTHM, B MPAKTUYECKOW NEATEIbHOCTH

JrO/1eH, IEJIOCTHOCTD U €IMHCTBO (PM3MUECKOM KapTUHBI MUpPa

11.2

VY4uTHIBaTh T'PAaHUIBI MTPUMEHEHHUS HM3YYEHHBIX (DU3MYECKHX MOJIENEH:
TOUEYHBIN IEKTPUYECKUHN 3apsf, sAepHas MOJENb aToMa, HYKJIOHHAas

MO/IEJIb AaTOMHOTO Si/Ipa MPH pelieHNH HU3NIECKHUX 3a/1ad

11.3

Pacnio3naBate (¢usnueckue sBICHUS (Mpolecchl) U OOBSACHATH UX Ha
OCHOBE  3aKOHOB  D3JEKTPOJMHAMMKM U  KBAHTOBOM  (DU3UKU:
UIEKTpUYECKasi MPOBOAUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JIeicTBUs TOKa, B3aUMOCHCTBHE Mar"HuToB,
UIEKTPOMArHuTHas MHIYKLUWsA, JACWCTBUE MArHUTHOTO MO  Ha
MPOBOAHMK C TOKOM M JBWXKYIIUICS 3apsi, 3JE€KTPOMarHUTHbIE
KosebaHWs W BOJIHBL, MpPSMOJIMHEHHOE pPacHpOCTpaHEHUE CBETA,
OTpakeHue, IpesomiieHue, HHTephepeHnns, TUPPaKkIus U TOIIpU3aLus
CBeTa, aucrepcus cpera, (otolnexrpudeckuii 3dpdexr (potorddexr),
CBETOBOE [aBJICHHE, BO3HMKHOBEHHE JIMHEWYATOro CIEKTpa aToMa

BOAOPOAa, CCTCCTBCHHAA U UCKYCCTBCHHAA paIMOAKTHUBHOCTD

11.4

OnucelBaTh  M3y4YEHHbIE  CBOMCTBAa  BellecTBa  (DIEKTPUUECKHE,
MarHuTHbBIE, ONTHYECKUE, DJIEKTPUYECKYIO IMPOBOJAUMOCTh Pa3IUYHbBIX
Cpell) ¥ DIIEKTPOMAarHUTHBIE  sBJIEHUS  (IPOLECCHI), HCHOIb3YS
¢usnyeckue  BENUYMHBL  JJEKTPUUYECKUH  3apsi, Cuia  TOKa,
UIEKTPUUYECKOE HAINPSHKEHUE, IEKTPUUECKOE COIPOTHUBIICHHUE, PA3HOCTh
notenimanos, J/C, paboTta Toka, UHIYKIHUS MArHUTHOTO TOJIA, CHJIA
Awmnepa, cuna JlopeHua, UWHAYKTUBHOCTb  KaTyIIKH, SHEpPrus
ANEKTPUYECKOTr0 U MarHUTHOI'O IOJIeH, MEepUoJ U YacToTa KojeOaHuil B
KonebaTenbHOM  KOHType, 3aps] M CcuWla TOKa B mpolecce
TFApMOHUYECKHX 3JIEKTPOMArHUTHBIX KoeOaHUl, (JOKyCHOE pacCTOsIHUE
W ONTHYECKash CWJIa JIMH3bI;, TPU OINUCAHWM MPABUIBHO TPAKTOBATH
¢u3n4eckuil CMBICI HCIOJIB3YEMbIX BEIMYMH, MX OOO3HAYeHHUA U
€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (U3UIECKYIO

BCJIIMYHHY C APYTUMH BCIMYNHAMU

11.5

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBLIC SABJICHHUSA U IPOLCCCHI, UCIIOJIb3YAd
(bI/ISI/ILICCKI/IC BCIIMYUHEBI: CKOPOCTH OJJICKTPOMArHUWTHBIX BOJIH, IJIWHA

BOJIHBI M YaCTOTa CBCTA, OHCPrUd W HMITYJbC (1)OTOH3,, Nnepuonag




nojiypacriajaa, OJHEeprusi CBSA3M AaTOMHBIX sjAep; HIpU ONUCAaHUU
MPaBUJIBHO TPAKTOBATh (PU3UYECKHUA CMBICT HCTOIB3YEMBIX BEIHYWH,
ux 00O03HAYeHHUS M EIWHHUIIbI; YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOLIUE
JaHHYI0 (U3NYECKYI0 BEIWYUHY C JPYTHMMH BEIUIMHAMU, BBIYUCIATH

3HAYCHHUC (1)PI3I/I‘IGCKOI>'I BCJIIMYHUHBI

11.6

Ananu3upoBaTh (u3MUYecKHe TPOIECChl U SIBICHHS, HCIONb3Ys
¢usnyeckue  3aKOHBI M NpUHUMOBL  3akoH OMa,  3aKOHBI
[IOCJIEI0BATEIBHOTO U NMAPAJIIEIIBHOTO COEIMHEHUS IIPOBOIHUKOB, 3aKOH
Jlxoyns — JleHna, 3aKOH 3JIGKTPOMarHUTHONH WHAYKIHUM, 3aKOH
MPSIMOJIMHEMHOTO pacHpOCTPAHEHUsI CBETA, 3aKOHBbI OTPAKEHUSI CBETA,
3aKOHBI IIPEJIOMIICHUS CBETa, ypaBHeHUE DHHINTEHHA 1 poTodddekTa,
3aKOH COXpaHEHMsI SHEpPruH, 3aKOH COXpPAaHEHHUS HMIIyJbCca, 3aKOH
COXPaHEHHUsl IIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHsS MacCOBOTO
qucia, NocTyjaaTsl bopa, 3aKOH pajiMOaKTUBHOIO pacnajaa; Mpu 3TOM
pa3iuyuaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BbIPA’KCHUC U YCIIOBUA (FpaHI/IHLI, O6J'IaCTI/I) NPpUMCHHUMOCTH

11.7

OHpe)IeJ'ISITB HampaBJICHUEC BCKTOpAa HWHAYKOWMHW MArHuTHOTO IIOJIA

IIPOBOJHMKA C TOKOM, criibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh U ONKCHIBATh N300paKEHUE, CO3aBAEMOE TUIOCKHM 3ePKaJIOM,

TOHKOM JTUH30U1

11.9

BBINONHATE SKCHEPUMEHTHI IO UCCIIEOBAHUIO (DU3UYECKHUX SBICHUN U
MIPOIIECCOB C HCIOJIB30BAHMEM MPSIMBIX M KOCBEHHBIX W3MEPEHUIl; NpH
3ToM (GOpMYJIHpOBaTh MpobieMy (3ahady) M TUNOTE3y Y4eOHOro
9KCTIEPUMEHTA, COOMPATh YCTAaHOBKY M3 MTPENIOKEHHOTO 000PYI0BaHuS,

IIPOBOAMTH OMBIT U POPMYJIUPOBATH BHIBOIBI

11.10

OCYHICCTBJ'IHTI) MPsAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIMYHH,
IIpu 3TOM BBIGI/IpaTB ONTUMAJILHBIA CIIOCO0 HU3MCPCHUA U UCIIOJIb30BATh

WU3BECTHBIE METO/bI OLICHKHU MOTPEITHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH C MCIIOJIB30BaHHEM
NpsIMBIX ~ U3MEPEHMH; TMpU OITOM  KOHCTPYHPOBATh  YCTaHOBKY,
(buKcupoBaTh pe3yJbTAaThl IOJyYEHHOHM 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYUH B BUE TaOaMIl ¥ TpaduKOB, JeJIaTh BBIBOJABI M0 pe3yjibTaTaM

HUCCICIOBaHUA

11.12

CobmomaTe mpaBmwiia  0e30macHOro  TpyjAa TMpU  MPOBEICHUU
HCCIIEIOBAaHWM B  paMKax y4eOHOTO JKCIEpUMEHTa, Yy4eOHO-
HCCIEN0BATENbCKOM M MPOEKTHOW NEATEIBbHOCTH C HMCIOJb30BAHUEM

U3MEPUTENBHBIX YCTPONCTB U J1abOpaTOPHOTO 000pYyA0BaHUS

11.13

Pemath pacuérHble 3a/a4Ml ¢ SBHO 3aJaHHON (DU3MYECKOW MOMAEIBIO,




UCHONb3ysd (PU3MUECKUE 3aKOHbl W IPUHLMUIBI, HA OCHOBE aHalu3a
YCIIOBHSA 3aJ1aui BEIOMPATh (U3NUECKYIO MOJIEIb, BBIICIATH (PU3UUECKUE
BEIMYUHBI U (OPMYJbl, HEOOXOOUMbIE s €€ pelleHus,, NMPOBOAUTH
pacu€Thl U OLIEHUBATh PEATHHOCTH MOJYYCHHOTO 3HAYCHUS (PU3UUECKOM

BCIINYHHBI

11.14

Pematp KaueCTBEHHBIC 3a/1a4u: BBICTPanBaTh JIOTUYECKH
HENPOTUBOPEUHMBYIO LIETIOUKY PACCYKJIEHUH C OMOpOi Ha HM3y4yeHHbBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-I€CKI/I€ SIBJICHUSA

11.15

Wcnonp3oBath 1pu  pelieHUH  y4eOHBIX  3ajjad  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTMM JJs IOMCKA, CTPYKTypUPOBaHMS,
UHTEpPIIpeTallMl U TpPEeACTaBIEHUS Yy4yeOHOW U Hay4HO-TIOMYJISpHON
uHpOpMaLKKY, MOJYYECHHON W3 Pa3IMYHBIX HCTOYHHUKOB; KPUTHYECKU

aHAJIM3UPOBAThH MOTyYaeMyI0 HH(GOPMALIUIO

11.16

OOBSCHATh MPUHIMUIBI JEHCTBUS MaIllMH, TPUOOPOB M TEXHHUYECKHX
YCTPOMCTB; pa3iauyaTh YCJIOBHSI HMX O€30IIaCHOTO HCIIOJIb30BaHUS B

NOBCEIHEBHOU KU3HU

11.17

[IpuBoaUTE TpUMEpPHI BKJIaJa POCCUUCKHUX M 3apyOekKHbBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOLECCOB OKPYKAIOIIErO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTe TeopeTWYecKHe 3HAaHWS MO (U3UKE B ITOBCEIHEBHOU
KHU3HM U1 oOecrieueHust 0€301acHOCTH MPU 00paIlleHuu ¢ prudopamu U
TEXHUYCCKUMHU  yCTPOHCTBAMH, JUII  COXPAHEHUS  370POBbI H

COOIOICHUS] HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIEH cpere

11.19

PaGotats B rpynmne ¢ BBIIIOJHCHUEM pPa3IMYHbIX COLHAJIbBHBIX pOJIGfI,
IIaHUPOBATb pa60Ty T'pyIlIlbl, palluOHAJIbHO PAaCIpPCACIIATh 00513aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HECCTAHAAPTHBIX CUTyalHUAX, aJACKBATHO
OLCHHBATL BKJAJ KaXAOr0 M3 YYACTHUKOB TIPYHIILI B PCHICHUC

paccMmaTprBaeMoi MpoOIEMBbI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pasnaed

a

Koa nposepsiemoro
3J1eMeHTa

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUSA

OU3UKA 1 METOIbI HAYYHOI'O [TIO3HAHU A

1.1

®dusuka — Hayka o npupoze. Hayuneie MeTobl
NIO3HAHMUs  OKpyxkaromero  mupa.  Pomib
9KCHEPUMEHTa U TEOPUH B IMpOLECcCce MO3HAHUS

OpUPOABI. DKCIIEPUMEHT B (PH3HKE

1.2

MogenupoBanue  (U3NYECKUX  SIBICHUH U
nporneccoB. Hayunbie runore3bl. duznyeckue
3aKOHBI M TeOopuH. ['paHUIBl MPUMEHUMOCTU
¢uznyeckux 3aKoHOB. [IpUHIUIT COOTBETCTBUSL.
Pomp u wmecto ¢usuku B (popMUpOBaHUU
COBPEMEHHOM HAy4yHOM KapTWHBI MHpa, B

MPAKTUYECKON JIEITEIBbHOCTH JTFOICH

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

Mexaanueckoe aBuxkeHue. OTHOCUTENbHOCTH
MEXaHUYeCKOoro aBrkeHus. CucreMa OTCUETA.

Tpaexropus

[lepemenienue, CKOpocTh (CpeaHssi CKOPOCTb,
MT'HOBEHHAasI CKOPOCTbD) U YCKOpEeHHE
MaTepUaJIbHOM TOYKH, HUX IPOCKIUU Ha OCH
cuctembl KoopauHat. CiioxkeHrue nepeMenieHui

U CJI0KEHUE CKOPOCTEN




PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JBHKEHUE. I'paduxu
3aBUCHMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHHUH, IIyTH " HEepEMEILIEHUS

MaTepHaJIBHOfI TOYKH OT BPEMCHU

CBobOogHOe najzieHne. Y CKopeHrue cCBOOOHOTO

mageHus

KpuBonuneiinoe  aBuxkenue. PaBHOMepHOeE
JBUYKEHUE MaTepuantbHOU TOYKH o
OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAs
CKOPOCTb. [Tepuon u 4acToTa.

LlenTpOCTpEMUTENIBHOE YCKOPEHUE

Texuuueckue YCTPOKMCTBA: CIIUJIOMETD,
JIBVKCHHE CHApsiOB, ILECMHBIE M PEMEHHbBIE

nepesadn

[IpakTrueckue paboThI. N3mepenue
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOIIEHUSI MEXIY MNYTAMH, NPONHIECHHBIMHU
TEJIOM  3a  IOCIE[OBAaTCIIbHBIE  pPaBHbIC
MIPOMEKYTKH BPEMEHU INPU PaBHOYCKOPEHHOM
JBU)KEHUH C HA4YaJIbHOM CKOpPOCTBIO, PaBHOU
Hyt0. M3ydeHune ABMIKEHHS IIapHKa B BSI3KOU
JKUOKOCTH.  M3yueHume  nOBMKEHUA — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

[Ipunnun orHocurensHocTH ['anmunes. [lepsbiit
3akoH Hprotona. WHepuumanbHble CHCTEMBI

oTcuéTa

222

Macca Ttena. Cuna. IlpuHnun cynepno3unuun

CHJI

223

Bropoit 3akon HproTOHa misg maTepHalbHOU
TOYKM B MHEPLUUAIBHON CHCTEME OTCUETa
(UCO). Tperuit 3akon HprooTona s

MaTCpHAJIBHBIX TOYCK

224

3aKOH BCEMUPHOTO TAroTeHus. Cuia TSHKECTH.




IlepBast kocmuyeckas ckopocThb. Bec Tena

2.2.5

Cwuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHHs
CKOJNBXKEHUS M CHJa  TPEHHUS  MOKOS.
Kosddunment tpenus. Cuna COMpOTHBIICHUS

IIpHu IBHXXKCHUH TCJIa B ) KUJIKOCTH WJIU I'a3¢

2.2.7

HOCTynaTeHBHOG U BpalaTCJIbHOC JIBUXCHHC

abCoOTHO TBEPOTO Tena

228

MOMEHT CuiIbl OTHOCHUTEIBHO OCH BpalllCHHUS.
[Ineyo cunel. YcnoBusi paBHOBeCHs TBEPIOTO
tena B UCO

229

TexHuueckue YCTpOﬁCTBaI IIOAIINITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Mpaktuueckue padoThl. M3ydeHue nBYOKEHUS
Opycka 1O HaKJIOHHOM TMJIOCKOCTH  TOJ
JICUCTBUEM HECKOJbKUX cwil. HccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIINX B
nehopMUpyeMOil  MIPY)KUHE U PE3UHOBOM
oOpa3ue, OT BeJIWYUHBI HX JedopMaluu.
HccnepoBanue ycinoBUi paBHOBECHs TBEPIOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUA

23

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

NMnynsc  MarepuanbHOM  TOYKH, CHCTEMBI
MaTepUalbHBIX TOYEK. MMIynasC Ccwibl H

N3MCHCHHC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss umnyiasca B HCO.

PeakTuBHOE NBUMKEHUE

233

Pabora cumnbl

234

MormHocTs crinbl

235

Kunernueckas 3Hepruss MaTepUalIbHON TOYKHU.

Teopema 0 KHHETUYECKOUN SHEPTUH

2.3.6

[TorenumansHas sHeprus. lloTeHunanbHas

SHEprus ynpyro 1e(pOopMHUpPOBAHHON MPY>KHUHBI.

[loTeHumanpHasi  SHeprus  Tejga  BOJIU3HU




MOBEPXHOCTH 3eMJIU

HOTGHHI/IHJ'H)HBIG U HCEIIOTCHIUMAJBbHBIC CHIIBI.

CBs3b pa6OTbI HCIIOTCHUMAJIBHBIX CHII C

2.3.7 U3MEHEHUEM MEXaHUYECKON SHEPIruu CHCTEMBI
Tel. 3aKOH  COXPAaHEHHS  MEXaHHUYECKOU
SHEPrUU

2.3.8 Yupyrue v Heynpyrue CTOIKHOBEHUS

53.0 TexHuueckue yCTpOMCTBA: JBHXKCHHE PAKET,

o BOJIOMET, KOTIEp, MPYKUHHBIA TUCTOJIET
[Ipaktuueckne pabothl. V3yueHue cBs3u

23.10 CKOpPOCTEMl Ten IMpH HEyNpyrom yzape.

UccnenoBanue cBsizu  pabOTBl  CUJIBI €

W3MEHEHHEM MEXaHHYECKOU OHCPIruu TCJjia

3 MOJIEKVYJISIPHASA ®U3UKA U TEPMO/JNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH
OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KWHETUYECKOU TEOpUH. bpoyHnoBckoe
311 neuxenue. Juddysus. Xapakrep nBuxKeHUS U
B3aMMOJICHCTBUS YaCTHI] BEIIECTBA
Mopgenu cTpoeHHMs Ta30B, JKUIKOCTEH U
3.1.2 TBEPABIX TET U OOBSICHEHUE CBOWCTB BEIIECTBA
Ha OCHOBE 3THUX MOJeJen
Macca wMonekyn. KoimuecTBO — BemiecTsa.
313 [TocTtosinHas ABoraapo
> TemmoBoe paBHOBecue. Temmeparypa u eé
314 u3Mepenue. [llkana temnepatyp Llenbcus
Mopnens  upeanpHoro  rasza.  OcHOBHoOe
3.1.5 ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKOM
TEOpPUU HJI€aTbHOIO ra3a
AOcomoTHas TeMIeparypa Kak Mepa cpenHei
3.1.6 KMHETUYECKON HSHEPruu TEIUIOBOTO JABUKECHUS
yacTul] rasza. lllkana temneparyp Kenbuna
317 VYpasuenue Knaneiipona — MenzeneeBa. 3akoH

JanpToHa




I"a3zoBbie 3akoHBI. M30mponeccsl B UI€ATBHOM
rase ¢ IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:

U30TepMa, U30X0pa, n3odapa

Texnuueckue YCTpOWCTBA: TEPMOMETD,

OGapomeTp

3.1.10

[TpakTiueckue pabotTel. M3MepeHue wmacchbl
BO3JyXa B KJIACCHOM kKomHare. MccienoBanue
3aBHCHUMOCTH MEXIy IapamMeTpaMu COCTOSHHS

pa3peKeHHOro rasa

3.2

OCHOBbI TEPMOJAMHAMUKNA

3.2.1

TepMOI[I/IHaMI/I‘-ICCKaH cucTreMma. BHYTpeHHHH
SHEPTHUA TepMO[[I/IHaMI/ILICCKOﬁ CHUCTCEMBI U

CIIOCOOBI €€ N3MEHEHNS

3.2.2

KomuuectBo Teminotel u paborta. BHyTpeHHss

SHEPrrud OAHOATOMHOI'O HACAJILHOT'O Ir'a3a

3.23

Bunel  Temonepenauu:  TEIUIONPOBOJIHOCTb,
KOHBEKIMA, Hu3NydeHue. Termio€éMKoCcTh Tena.
VYnenbHas TeIUIOEMKOCTh BelecTBa. Pacdér

KOJIMYECTBA TCIIOTHI IPH TCILIONICpEaaAvYC

3.24

IIepBblit 3aK0H TepMoauHaMUKH. lIpumeHeHune
IIEPBOTO 3aKOHa TEPMOJUHAMUKHU K
u3omnpoueccaM. [ padudeckas HHTEpIpeTarus

paboThI Taza

3.2.5

TennoBsle MammHbl. [IpuHIMOBL  IElCTBHS
TeroBbIX MamuH. [IpeoOpa3oBanus sHepruu B
TeroBbIX MamuHax. KoadduuueHT noaesHoro
nevictBus (manee — KIIJI) TermoBoil MamimHBL.
uxn Kapno u ero KIIZ{

3.2.6

Bropoit 3aKOH TEPMOJMHAMUKH.
HeoOpaTMocTh  mpoLeccoB B NPHUPOJE.
TerunoBble JIBUTaTEIIN. ODKOJI0ru4ecKue

po0JIEMBbI TEIIOIHEPTETUKU

3.2.7

Texauueckue YCTpOWCTBA: J(BUTaTeJIb

BHYTPEHHETO CTOpaHus, OBITOBOM




XOJIOANUJIbHUK, KOHAUITHUOHED

3.2.8

[TpakTueckue pabothl. M3MepeHue yaenbHOI

TEIUIOEMKOCTH

ATPETATHBIE COCTOAHN A BEIECBA. ®A30BBIE ITEPEXO/IbI

[TapooGpa3oBanue u KoHAeHcauus. VcnapeHue

331 51 KUIICHHUE. VY nenbHas TeIUIoTa
o napooOpazoBaHus. 3aBUCUMOCTh TEMIEpPaTypbl
KUTICHUS OT JTABJICHUS
332 AOcomoTHAsT W OTHOCHTENbHAs BIIAXHOCTh
o BO31yxa. HacelienHslil map
TBépnoe teno. Kpucramnuueckue u amopdubie
333 Tena. AHH30TPONMS CBOWCTB KPHUCTAJIOB.
o Kunkue KpPHUCTAJLJIBL. CoBpemeHHbIE
33
MaTepuabl
134 [InaBnenne W KpucTaM3alusa. Y IeJbHas
o TeruioTa masieHus. CyonuManus
3.35 YpaBHEeHHE TEIIOBOTO OanaHca
TexHuyeckue  yCTpOMCTBA: TUIPOMETP U
136 IICUXPOMETP, KaJIOpUMETP, TEXHOJIOTHH
o MOJIyYEHUS! COBPEMEHHBIX MATE€pUaJIOB, B TOM
YKCJie HAHOMaTEPHUaJIOB, U HAHOTEXHOJIOTUU
[IpakTuueckue padotsl. M3Mepenue BiaxxHOCTU
3.3.7
BO3/lyXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
Al DneKkTpu3anus Tel. DIeKTpUuUYecKuil 3apsa. [[Ba
o BUJIA JIEKTPUUECKUX 3apsiIOB
412 [IpoBoaHMKH, JTURJIEKTPUKU u
4.1 o TOJIyITPOBOAHUKH
4.1.3 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apsanoB. 3akon Kynona
415 DneKTpuueckoe rnoJie. HanpsixénnocTs

AIEKTPUYECKOTO TOJIS. [Tpunuun




CYTEPIO3UIIIH. Jluauu HANPsHKEHHOCTU

QJICKTPHUYICCKOIO I10JIA

PaGora CHUJI QJICKTPOCTATUICCKOTI'O T10JI4.

ITorenuuain. Pa3HOCTh NOTEHIIMATIOB

HpOBO[[HI/IKI/I U OUBJICKTPUKHU B IMOCTOSHHOM
QJICKTPUICCKOM II0JIC. ,)_—[I/ISJICKTPI/I‘ICCKEIH

IMPOHUIIACMOCTD

ONEeKTPOEMKOCTD. Konpnencarop.
ONeKTpoéMKOCTh  IIOCKOTO  KOHAEHCATOopa.

3Hepr1/15{ 3apAKCHHOT'O KOHACHCATOpa

TexHuyeckue  yCTpONCTBAa:  3JIEKTPOCKOIL,
DIIEKTPOMETP, IEKTPOCTATUYECKas —3alIUTa,
3a3eMJICHHE DJIEKTPONPUOOPOB, KOHJAEHCATOp,

KCEpPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrueckue paboThI. N3mepenune

NEKTPOEMKOCTH KOHICHCATOPA

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEAX
VYcnoBus CYIIECTBOBAHHUS MOCTOSTHHOTO
421 anekTpuueckoro Toka. Mcrounnku Toka. Cuia
Toka. [locTosiTHHBIN TOK
42.2 Hanpspokenue. 3akon Oma 115 ydacTKa Henu
423 DJIEKTPUYECKOE  COMPOTUBICHUE. Y AEIbHOE
o CONPOTHUBIICHUE BEILIECTBA
404 [TocnenoBarenbHoOeE, napajiesbHOE,
o CMEIIaHHOE COCTMHEHUE MTPOBOTHUKOB
Pabota snextpudeckoro Toka. 3akoH Jxoyms —
4.2.5
Jlenma
4.2.6 MOIIHOCTB 3IEKTPUUECKOTO TOKA
anekTpoaBkymas cuina (manee — IJIC) m
427 BHYTPEHHEE COMPOTUBJICHUE HCTOYHHUKA TOKA.
o 3akon Oma Juid TOJNHOM  (3aMKHYTOH)
anexTpudeckoil nenu. Koporkoe 3ambikanue
4.2.8

OneKTpoHHas MPOBOAUMOCTD TBEPABIX




MCTAJJIOB. 3aBUCUMOCTh COIIPOTUBJICHUA
MCTAJJIOB OoT TEMIICPATYPHI.

CBepXIIpOBOIUMOCTH

4.2.9

OnekTpuueckuid TOK B Bakyyme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

[TonmynpoBonuuku. CoOCTBEHHAs U MpUMeECHast
IPOBOAMMOCTh TOJIYyIPOBOAHUKOB. (CBONCTBa

p-n nepexona. IloaynpoBogHIKOBBIE TPHUOOPHI

4.2.11

ONEeKTpUYECKM  TOK B DJJEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JUCcCoLanus.

DNeKTpon3

4.2.12

DNEeKTPUYECKUMA TOK B rasax.
CaMOCTOSTEIBHEIN W HECAMOCTOSTEILHBIN
paspsan. PaznuuHble THIBI CaMOCTOSITEIBHOTO

pazpsaa. Mounnus. [1nazma

4.2.13

TexHnuueckue YCTpOWCTBA: aMIiepmerp,
BOJITMETP,  peocTar, HCTOYHUKU  TOKAQ,
3JIEKTPOHATPEBATEIIbHBIC npuOopHlI,
3JIEKTPOOCBETUTENbHBIE TPHOOPBI, TEPMOMETP
COIPOTUBIICHUS, BaKyyMHbII MO/,
TEPMHUCTOPHI " (boTope3ncTopsl,

HOJ'IyrIpOBO,Z[HI/IKOBHﬁ Anoa, raJlJbBaHHUKa

4.2.14

[IpakTuueckue padboTel. M3yueHne cMENIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

UN3smepenne OJIC wucTOUHMKAa TOKa M €ro
BHYTPEHHETO compoTuBlieHus. HaOmonenue

OJICKTPOJIM3a

11 KIIACC

Kon
pasne
Ja

Koanposepsiemoro
3JIeMeHTa

IIpoBepsieMble 3JIeMEHThI COlEPKAHUSA

4

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA




IlocTostHHBIE MAarHuThl. B3auMoaencTBue

431 IMOCTOSHHBIX MarHuTOB
MarnutHoe 1ose. Bextop MarHuTHOU
WHIYKIIUH. [Tpunnmn CYNEPIIO3HIIIH.
432 Jluamm marauTHOM wmMHAYKUMHU. KaptunHa
JIMHUHN MAarHUTHOH AHAYKLIUU OJIsA
IOCTOSIHHBIX MarHUTOB
MarsuTtHoe T10J€ TPOBOJAHHKA C TOKOM.
Kaprtuna nuHMIl 1moAs IIMHHOTO MPSMOTO
MPOBOJIHUKA ¥ 3aMKHYTOTO KOJIBIIEBOTO
4.3.3 MPOBOJHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. B3aumoaeicTBue NpOBOJAHUKOB C
TOKOM
434 Cuna Amriepa, €€ MOJlyJIb U HaIllpaBJICHUE
Cuna JlopeHia, €€ MOAyJIb M HampaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUMLBl B
433 OIHOPOJHOM MarHUTHOM TIole. PaGora
cuiibl JIopeHia
436 SIBNIeHME PJIEKTPOMArHUTHOM UHIYKITUU
43.7 [ToTok BeKTOpa MarHUTHOW MHTyKLIUH
OJIC uHaykuu. 3aKOH 3JIEKTPOMArHUTHOU
4.3.8 nHaykuuu Papanes
BuxpeBoe anexrpuueckoe mose. OJIC
WHIYKIIMA B TPOBOJHUKE, JABHKYIIEMCS
439 MOCTYMATEIbHO B OAHOPOJHOM MarHMTHOM
IoJjie
4.3.10 [IpaBusno Jlenma
NHnyKTUBHOCTB. SIBI€HME CAMOMHAYKLHH.
4.3.11 OJ1C caMOMHAYKIIMH
DHeprusi MarHuTHOrO TIOJISI KATYIIKH C
43.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE I0JIe
43.14

TexHuueckne  yCTpOWCTBA:  ITOCTOSIHHBIE




MAarHurThl, SJICKTPOMAarHuThI,
QJICKTPOABHUTI'ATCIIb, YCKOpUTECIIN

QJICMCHTApPHBIX YaCTULl, MHAYKIIMOHHAA ICYb

4.3.15

[IpakTnueckue paboTHI. N3yuenne
MarHuTHOTO TIOJII KAaTyIIKM C  TOKOM.
HccnegoBanne  O€HCTBHS  IIOCTOSHHOI'O
MarHuTa Ha paMKy ¢ TokoMm. MccrnemnoBanmue

SABJICHUSA BHGKTPOMaFHHTHOﬁ HHAYKOWN

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

Konebarenbnas  cucrema.  CBoOOMHBIC
konebanusi. [apmoHuueckne KoieOaHwUs.
[lepuwon, wacrora, ammumTyga u ¢asza

KoJieOanuil

[IpyxuHHBI MasATHUK. MareMaTu4ecKuii

MasATHHK

VYpaBHEeHHE TapMOHHUYECKHX KOJEOaHHI.
Kunematuueckoe u JTUHAMUYECKOE

OMHCAHUE KOJIE0ATENBHOTO IBUKCHUS

[IpeBparienue sHEPrun MNP rapMOHUYECKUX
kojeOaHusax. CBs3b aMIUIUTYABl KOJICOAHMIA
HUCXOJIHOM  BEJIMYMHBI C  aMIUIUTYJIaMU

Kosie0aHui e€ CKOPOCTU U YCKOPEHHUS

KoneGartenbubiii  koHTYp.  CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KosieOaHus B
UICAIBHOM  KOJIEOaTeNIbHOM  KOHTYpe.
AHanoruss MEXAy MEXaHWYECKUMH |
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyiia ToMcona

3akoH COXpPAaHCHUA DHEPrUH B HACAITIBHOM

KoJIe0aTeIbHOM KOHTYPC

BBIHY)KI[GHHLIC MEXaHMYECKHE KOJacOaHUs.

Pesonanc. Pesonancnas KpHUBasl.

BBIHY)KI[eHHBIC QJICKTPOMAIrHUTHLIC




KoJieOaHusl.

[lepemeHHBII TOK. CuHyconaaIbHbIN

HepeMeHHLIﬁ TOK.

Mo1HOCTb [IEPEMEHHOI0 TOKA.
AMIUIMTYTHOE W JEHCTBYIOLIEE 3HAYCHHE

CWJIbI TOKA U HAITPSKCHUA

5.1.10

Tpancdopmarop. IIponsBoactso, nepenaua
U TOTpeOJIeHne HIIEKTPUYECKOW SHEPTHH.
DKOJIOTHYECKHE PHUCKU TMpU TPOU3BOJICTBE
NIEKTPUYECKON SHEPIHUH. KynsTypa
HCIIOJIb30BaHUs AIIEKTPO3HEPTUU B

HOBCG,I[HCBHOﬁ KHU3HHU

5.1.11

Texnuueckue ycTporcTBa: cericMmorpad,
AJIEKTPUYECKU 3BOHOK, JINHUU

AJIeKTponepeaay

5.1.12

ITpaktnyeckue  pabotel.  MccnenoBanue
3aBUCUMOCTH Ilepuoja MallblX KosieOaHui
rpy3a Ha HUTU OT JAJUHBI HUTU U MAaCChI
rpy3a. MccrnenoBaHue nepeMeHHOIo TOKa B
LENU U3 IOCJEI0BaTEIbHO COECIUHEHHBIX

KOHJICHCATOpa, KaTYIIKH U PE3UCTOPa

52

MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHnuyeckue BOJTHBI, YCIOBUS
)1 pacnpoctpanenusi.  [lepumon.  CkopocTh
>2 pacmpocTpaHeHMss M JUIMHA  BOJHBL
[TorepeuHble ¥ MIPOIOIBEHBIC BOTHBI
HNutepdepentius  u  audpaxmus
522 MEXaHHYECKUX BOJH
5 3Byk. CkopocTh 3Byka. I'poMKOCTH 3ByKa.
523 Bricora ToHa. Tembp 3Byka
DJNEeKTPOMAarHUTHBIC  BOJIHBL. Y CJIOBHS
594 U3JYYCHUSI  DJICKTPOMArHUTHBIX  BOJIH.

B3anmuas opuenranus Bekropos E, B u v B

BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyyM¢C




5.2.5

CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpakKeHHE, MPEIOMIIEHUE, NOJApU3aLus,
mudpakaus, uHTepdepeHuus. CKOpOCTh

QJICKTPOMAriuTHHIX BOJIH

5.2.6

[ITkamna AIIEKTPOMArHUTHBIX BOJIH.
[IpuMmeHeHne SIEeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI pagruoCBiA3 W TCICBUIACHUS.
Pannonokanms. SHCKTPOMB.F HUTHOC

3arpsiI3HEHUE OKPYKAIOLIEH CpeIbl

5.2.8

TexHuueckue yCTpOWCTBA: My3bIKaJIbHBIC
UHCTPYMEHTHI, yJIBTpa3ByKOBas
JUArHoCTHKa B TEXHUKE U MEIHULIMHE, pajap,
paIMONPUEMHHUK,  TEJIEBU30p,  AHTCHHA,

tenepon, CBU-neup

53

OIITUKA

5.3.1

[IpsimosMHEHOE pacIpOCTPAHEHHUE CBETA B

oaHOpOHOM cpexne. JIyu ceTa

532

OtpaxeHue cBeTa. 3aKOHbl OTPAXECHUS
cera. [loctpoeHne n300paKeHMH B IUIOCKOM

3epKase

533

[penomiierne cBeTa. 3aKOHBI  MPEJIOMIICHUS
CBeTa. AOCOIIOTHEIN [0Ka3areib

MMPCIOMJIICHUA

534

[TonHoe BHyTpeHHEE OTpaskeHue. [IpenenbHbIi

YTOJI [IOJIHOTO BHYTPEHHETO OTPaKEHUS

535

Hucnepcus cBeta. CIOXKHBIN cocTaB 0e10ro

cBeta. IlBer

5.3.6

Cobuparoniie ¥ pacceuBarolUe JIMH3HL
Tonkass smH3a. DoKycHOE paccTosiHEE U
OIITUYECKast CHUJIa  TOHKOM  JIMH3BL
[TocTpoenue n300pakeHUd B COOMPAIOIINX
U pacceuBaronux JuH3ax. GopMyiia TOHKOU

JIMH3EL. Y BelIMYeHHUE, JaBaeMoe JUH30M




5.3.7

[Ipenensl TPUMEHHUMOCTH T€OMETPUYECKOU

OIITUKH

5.3.8

WNurtepdepentuss  cBera.  KorepeHTHbie
HCTOYHHUKH. YcmoBust HaOII0ICHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(l)a?)HBIX KOI'¢pC€HTHBIX HCTOYHUKOB

539

Hudpakums CBeTa. Hudpakuronnas
pemérka. YcnoBue HaOMIOACHHS TIABHBIX
MaKCUMYMOB npu naacHuu
MOHOXPOMATHUYECKOTO CBETa Ha

T(QPAKIIUOHHYIO PEIIETKY

5.3.10

[Tonsipusanus ceera

5.3.11

TexHuueckue yCTpOWCTBA: OYKH, JIyIIa,
¢doroanmapar, MNPOEKLMOHHBIH  ammapar,
MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs OITHKA,

TUQPAKIMOHHAs PEIIETKA, TOIIPOU

5.3.12

[IpakTHueckue paboThL. N3mepenue
nokasarensi mpenomienus. HccienoBaHue
CBOWCTB HU300pakeHU I B JIMH3aX.

Hab6mronenue aqucnepcuu cBeta

DJIEMEHTHI CITIELIMAJIBHOM TEOPMU OTHOCUTEJIbBHOCTH

6.1

['paHnnBl  IPUMEHMMOCTH  KJIACCHUYECKOU
MEXaHUKH. ITocTynatel TEOPUHU
OTHOCHUTEJIBHOCTH: UHBAPUAHTHOCTh MOJYJIS
CKOPOCTH CB€Ta B BaKyyMe, [PUHIIHII

OTHOCUTEIBHOCTH DWHIIITEHHA

6.2

OTHOCUTEIIFHOCTD OOTHOBPCMCHHOCTH.

3amemicHne BPEMCHU U COKpaIlICHUC NJIWHBL

6.3

DHeprusi ¥ UMIYJIbC CBOOOTHON YaCTHIIBI

6.4

CBsi3p Maccbl C HHEpruel U MMILYJIbCOM
CBOOOJHOM  yacTULBl. DHEpPrus MOKOs

CBOOOTHOI YaCTUIIBI

KBAHTOBAA ®U31KA




7.1

BJIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®otonsl. ®opmyna Ilnanka cBs3u 3HEpruU
dboToHa C¢ ero 4YacTtoToM. ODHeprus W

UMITyJIbC (POTOHA

OtkpeiTHe U uccieaoBanue Gotodrddekra.
OIBITEI AT. CromeToBa. 3aKOHEI

dororddekra

7.1.3

VYpaBuenue DiHIITeHHA 17151 HoTOdPPeKTa.

«Kpacnas rpanuia» ¢portodddexra

7.1.4

Hasnenne cBera. OnwiTel [1.H. JIeObenena

7.1.5

XUMHUUECKOE IEHCTBUE CBETA

Texauueckue ycTpoiicTBa: (oTodIEeMEHT,
dhoTomaTyuk, COJIHCYHAas Oatapes,

CBETOONO]

7.2

CTPOEHUME ATOMA

7.2.1

Monens atoma Tomcona. OnbITE
Pezepdopaa mo uccnenoBaHuio CTPOSCHUS

aToMma. HnaHeTapHa;{ MOACIIb aTOMa

7.2.2

ITocTynatel bopa. N3nyyenune U
HOIJIOIEHHE (DOTOHOB IPH MEPEXoie aToMa
C OJIHOTO YpOBHS JHEPruu Ha Apyrou. Busel
crekTpoB. CIEKTp YpOBHEHN 3HEPruM aToMa

BOZIOpOJIA

7.2.3

BonnoBeie cBoiicTBa wactuu. BosiHbl 1€
bponns. KopnyckynsipHo-BOIHOBOM
nyanu3Mm.  Jludpakmus  IIEKTPOHOB  Ha

KpucTajuiax

7.2.4

CrioHTaHHOE M BBIHY)KACHHOC M3JIYyUCHHUC.

YcTpoiicTBO U pUHLIKIT paboTHI Jlazepa

7.2.5

TexHuyeckue yCTpOMCTBA: CHEKTPAIBbHBIN
aHanu3 (CIEKTPOCKOIT), Jja3ep, KBaHTOBBIM

KOMIIBIOTED

7.2.6

[Ipaktuyeckue  pabotel.  HabGmronenue

JINHEMYaToro CreKkTpa




ATOMHOE AJ1PO

Metoael  HaOMIOAEHUS U pEruCTpaluu
7.3.1
AJIEMEHTAPHBIX YaCTHIL

OTkpbiTHE  PanMOAKTUBHOCTU.  OMBITHI
Peseppopna 1o ompeneneHuio  cocrasa
7.3.2 paavoakTuBHOrOo  u3nydeHus.  CBolcTBa
anb(a-, OeTa-, TaMMa-u3ydeHus. BrusHue

PaaAruOaKTUBHOCTH HA JKUBBIC OPraHN3MBbI

OTKpbITHE MpOTOHA u HEUTpOHA.
Hyxnonnass mozens siapa [eiizenOepra —
7.3.3
WBanenko. 3apsn sapa. MaccoBoe YHCIIO

anpa. M3oromnsl

Anbda-pacnan. ONEKTPOHHBIN u
7.3.4 MMO3UTPOHHBIN Oeta-pacnas. Namma-

H3JIyUCHHC. 3aKoH PaaruOaKTUBHOI'O paciiajia

DHeprusi CBSI3U HYKJIOHOB B siipe. SnepHble
7.3.5
cuibl. Jledext Macchl sapa

7.3.6 Snepnbie peakuuu. JlereHue U CUHTE3 Aaep

SnepHbiii peakTop. TepMOsIEpHBI CUHTES.
[IpoGnemMbl ¥  THEPCHEKTUBBI  SJAEPHOMI
7.3.7
JHEPreTUKU.  OKOJIOTMYECKUE  ACIHEKThI

SIEPHOMN SHEPrETUKH

DneMeHTapHbIe YaCTUIIBL. OTkpbITHE
7.3.8 II03UTPOHA. OyHIaMEeHTaIbHbIE

B3aHMOJCHCTBUI

TexHuueckue  yCTpOHCTBa:  JO3MMETD,
7.3.9 kamepa Bunbcona, snepHbIi  peaxTop,

aroMHas bomOa

[Ipaktnueckue  pabotel. HccnemoBanue

7.3.10
TPEKOB YacTHII (110 TOTOBBIM (hOoTOTpadHsiM)

OJIEMEHTBI ACTPOOU3UKU

01 Bun 3B&3mHoro Heba. Cospe3nusi, spKHe

3Bé3)IBI, IIaHETHBI, UX BUAUMOC IBUKCHUC

8.2 ComHeunas cucteMa. IlnaHeTnl 3eMHOHU




I'pYIIIIbI. IInaHeThI-TUTaHTEl U UX CITyTHHUKHU,
KapJIMKOBBIC IJIaHCTHI. Maisle TCJ1a

COJTHEYHOU CUCTEMBI

8.3

Comanie,  ¢orochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Ucrounuk sneprun CoJiHIIA U 3BE3NT

8.5

3BE3/IbI, HMX OCHOBHBIC XaPAKTEPUCTUKHU:
Macca, CBETUMOCTb, panycC, TEMIIEpaTypa, ux
B3aMMOCBs3b. JlmarpamMma «CHEKTpaJIbHBIN
KIacC — CBETUMOCTb». 3BE3IBI IJIABHOM
IIOCJIEAOBATEIIEHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTDY TS 3BE3] TJIaBHOU

OCJICA0BATCIIBHOCTU

8.6

Buytpennee CTpOCHHUE 3BE3.
CoBpeMeHHBIE ITPEICTABIECHHS O IIPOUCXOXKIECHUH
n sBomouuu ConHua M 3BE34. OTambl KU3HU

3BE3]

8.7

Mneunsii  Ilyte — mHama [amaktuka.
CrnumpanbHas CTpYyKTypa I"anakTuky,
pacnpeneneHue 3BE3A, Tra3a M IBUIM.
Ilonoxxeune wu  naBwkeHue CoiHIIAa B
lanaktuke. Ilmockas wu  cdepuueckas

MHOJICUCTEMBI I allTakTUKH

8.8

Tumel  rajakTHK. Pagmoranaktuku u

KBa3apbl. UEpHBIE IBIPHI B Apax TaJaKkTUK

8.9

Bcenennas. Pacuimpenne Beenennoit. 3akoH
Xab0ma. Pa3beranue ramaktuk. Bospact u
panuyc Bcenennoit, Teopusi boibiioro
B3pbIBA. Mogens «ropsuer BceneHHOm».

PenukroBoe n3inyyenue

8.10

MacmrabHas CTPYKTypa Bcenennoit.
Meraramaktuka. Hepeménnbie mpoOaeMbl

aCTPOHOMHHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» @usuka. 10 knacc. Msxuiues ['.4., byxosues b.b., Corckunit H.H.; nox
penakuueit [lapdentreBoit H.A. AktinonepHoe obmectBo «M3naTeancTBo

«HpOCBeIHeHI/Ie»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA
B.A.banam "3agauu no ¢pusnke 1 METOIbI UX
pemenusa" M. "IIpocsemenue" . H.A.Ilappentbera "CoopHuK 3aaa4 o pusuke 10-

11 xnaccst".M.IIpocBenienne 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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