MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

MunucTepcTBO 00pa3oBaHus M HAYKH 0 CMoJIeHCKOH 00/1aCTH

AaMuHHCcTpauus ropoaa CmMoJieHCKA

MBOY "CII Ne 30 um. C.A. Kese3znoBa'"

PACCMOTPEHO

COI''TACOBAHO

[Temaroruueckum coBeTOM 3aMmecTuTeNneM IUpeKTopa

[Ipotokos Ne 9

ot 28.05.2025 rona

Hosuxkosoii C. M.

16.06.2025 rona

YTBEPXIEHO
H. 0. tupexropa mKOJIbI

3apyOuna E. A.
ITpuka3 Ne 350
ot 16.06.2025 rona

PABOYASA TIPOI'PAMMA CPEJHEI'O OBILIEI'O

OBPA30OBAHUA

PU3BUKA.

BA30OBBI YPOBEHb

( mst oO6yuarommxes 10-11 kmaccoB )

ropoa CmoJienck 2025




IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeQHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUSI OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
benepanpHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHILEMIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHUCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBs3€M (U3MKM C €CTECTBEHHO-HAayYHbIMU Y4eOHBIMU IpenMeTramMu. B Hell ompenensitorcs
OCHOBHbIE 1I€IM U3ydyeHUs (U3UKH Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHMS Kypca (pU3MKHU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE PE3yabTaThl MO roJiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CHCTEMY 3HAHUN 00 OKpYXKarolleM MUpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, ouosorueit, pusudyeckoir reorpadueit m actpoHomuei. lcnonb3oBaHue W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW OMNpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHasoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3ydenune Gu3nKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HaAyYHBIH METOJ MO3HAHUS IPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca puzuku uist ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJOXKEH Pl UICH,
KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca pu3nku 00beTMHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kkypce sBhsiercss (GOpMUpOBAaHHME TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€PHH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzaius npeanoyiaraeT UCHOIb30BaHHNE TYMaHUTapHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IPoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIIEHHBIX 9KOJOTHMYECKUM Mpo0ieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CyXIeHUs MPOOIIEM PAllMOHAIBHOTO MPUPOIOTIOIB30BAHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoit Teopur, poyi (PyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIIUIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAILHON NesTeTbHOCTH oOydatonmxcs. s 6a30Boro ypoBHS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX padoT. BrigeneHne B ykazaHHOM TepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecrieunBaeTcs OBJIAJIEeHHE OOYyJarOIIMMHCS YMEHMSIMH IPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTSL pacU€THBIX 3a/1a4 IPUOPUTETOM SIBIISTFOTCS 33]1a9W C SBHO 33JaHHOW (PH3MUECKOW MOJEIbBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'IH KaUCCTBCHHBIX 3a/la4 IIPUOPUTETOM
SBIIAIOTCS 3a/laHusl Ha OOBSCHEHHWE TNpPOTEeKaHWs (PU3UUECKUX SIBICHUH M MPOLECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO Tpolecca 0a30BbI YpOBEHb Kypca (U3MKH Ha YpPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTPALMN Uil HCCIENOBAaHHUS H3y4aeMbIX SBJICHHN M MPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BHJIE TEMaTHYECKHMX KOMIUIEKTOB M oOecreynBaeTcs B pacy€re OJHOrO KOMILUIEKTa Ha JBYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX W HU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH ENSIMU U3Y4eHUs (PU3HKHU B 00IIeM 00pa30BaHUU SBISIFOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENIBCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(bopmMupoBaHUe yMEHHI OOBSCHATH SIBJICHHUS C UCIIOJIBb30BaHUEM (DPM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIIbCTB,;

(dbopMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TuUX Iedell oOecrieunBaeTcs pPEIICHHEeM CIeIYIONUX 3aJad B IIPOIecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HaHUK 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

¢bopMHUpOBaHME YMEHUN TPUMEHATH TEOPETUYECKHE 3HaHMUS Ui OOBSCHEHUS
¢u3nuecKkux SBICHUM B NpHUpPOAE U JUIsl TPUHATHS NPAKTHUECKUX pELICHUN B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJIENbIO, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHUMAaHHe (U3NYECKUX OCHOB U IMPHUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPONCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHMSI U MPOBEACHUS (PU3HUECKUX
OKCIEPUMEHTOB, aHalIM3a W  UHTEpIpeTauuu  UHPOpPMALUHU,  ONpeAeIeHus
JOCTOBEPHOCTH MOJIYYEHHOIO PE3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
JESITEIIBHOCTH.

Ha wmzydyenue ¢usmku (6a30BbI YpOBEHBb) HAa YpOBHE CpeAHEero oOmiero oOpa3oBaHHS
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 gacoB (2
yaca B HEJIEIIO).

[Ipemiaraemslii B mporpamme 1o Gpu3MKe MepeueHb JIA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYWTENb JeJaeT BBIOOp IMpOBEACHUs TabOpaTOpHBIX paboT u
OTIBITOB C YYETOM UHAUBUAYAIBHBIX OCOOCHHOCTEH 00YJatONIIXCSI.

COJEP)KAHUE OBYYEHUA

10 KJIACC

Paszpnen 1. ®usuka u MeTOAbI HAYYHOI0 O3HAHUS
®usnka — Hayka o npupone. HayuHele MeToapl MO3HaHUSA OKpyxarouiero mupa. Poib
AKCMIEPUMEHTA U TEOPHUH B MpoIiecce MO3HAHMS MPUPOABI. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue Qu3ndeckux sBJICHHUN U mpoiieccoB. Hayunbeie runote3sl. dusznueckue
3aKOHBI M TEOPUU. | paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHITUIT COOTBETCTBUS.
Ponp u mecto ¢usuku B (HopMHpOBaHMHM COBPEMEHHOH Hay4yHOW KapTUHBI MHUpa, B
MPAKTUYECKOU AECSATEIBHOCTH JIFOACH.
Jemoncmpayuu
Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.



Pasnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannuyeckoe aABM)KEHHE. (OTHOCHUTEIBHOCTh MEXaHWYEeCKOro JABmkeHusd. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, cKopocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAasi CKOPOCTb) M YCKOPEHHE
MaTepUaIbHOM TOYKHM, UX MPOEKIUU HAa OCH CHUCTeMbI KoopAuHat. Cllo)KeHHE MepeMeIleHul 1
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPCHHOE MPSMOJIMHEHHOE JBIKEHUE. I'paduku 3aBUCUMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEpEMEIIEHNUS MaTEPUAIbHOU TOUKH OT BPEMEHHU.

CBoOoiHOE MajieHne. Y CKOpeHrne CBOOOTHOTO Ta/ICHUS.

KpuBosmmHeliHOe naBwKeHue. JIBW)KEHHME MAaTepualbHOM TOYKH II0 OKPYKHOCTH C
MOCTOSIHHOM IO MOJYJI0 CKOpPOCTBbIO. YTJOBas CKOPOCTb, JIMHEHHAs CKOpocThb. llepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

Texnuyeckne ycTpoilcTBa W MNPAKTUYECKOE TNPUMEHEHHUE: CIHUJOMETp, JBW)KEHHE
CHaps/JI0B, LIETIHbIE U PEMEHHBIE MEpeaayu.

Jemoncmpayuu

Monenb cucTeMbl 0TCUETa, WILTIOCTPALlMs KHHEMAaTHYECKUX XapaKTePUCTUK IBUKEHUS.

[IpeoGpa3oBanue IBUKEHHUN C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKE€HHOM MTPOCTPAHCTBE.

Habnronenue nBr>xeHus Tena, OpoleHHOTo MO YTIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaieHHUS.

Hamnpanenne ckopocT npy IBHKEHUHU IO OKPYKHOCTH.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHUS ~ MEXAY  OYTSIMH,  NOPONMJACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHBIE pPaBHBbIE IPOMEXYTKH BpPEMEHM IPH PABHOYCKOPEHHOM JBHXEHUU C
HayaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3yuenune nBUKEHUs APUKaA B BA3KOM KUJIKOCTH.

N3yuenue nBuxeHus tenaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocurenbHocTH [Manuies. [lepBoiii 3akoH HptoroHna. MHepIanbHbIle CUCTEMBI
oTcuéra.

Macca Tena. Cwunma. IlpuHuun cynepno3unuu cuil. Bropoilt 3akon HbroToHa st
MaTtepuaibHOM ToukHd. TpeTuii 3akoH HeloTOHA [1711 MaTepralbHbBIX TOYEK.

3akoH BceMupHOro TsaroteHus. Cuna tsokectd. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokos, ckoibxkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuia TpeHus nokos. Koaddumnuent tpenus. Cuna conpoTUBICHUS
MIpU ABMKEHUU TEJA B )KUJIKOCTH WUJIU Ta3e.

[TocTynarensHoO€ ¥ BpamareabHOE JBUKEHUE aOCOTIOTHO TBEPIOTO Tena.

MoOMEHT cuibl OTHOCUTENBHO OCH BpaumieHusa. [lnedo cunbl. YcinoBus paBHOBECHS
TBEPAOTO Tea.

TexHuueckre yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: MOAIIUIHUKY, JIBH)XEHHE
HCKYCCTBEHHBIX CITYTHUKOB.



Jemoncmpayuu

SIBrieHne nHEepLUH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoi1 3akoH HeroTona.

H3smepenue cui.

CrnosxeHue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMaIuH.

HeBecomocts. Bec Teina npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHHUE CUJI TPEHUS TOKOSI, KAUEHUS U CKOJIbKEHHUSL.

VYcnoBust paBHOBecHs! TBEPAOTO Tesia. Bubl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut

N3yuenue nBuxeHust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B MPY)KMHE U PE3UHOBOM
obpasiie, oT ux aedopmaluu.

HccnenoBanue ycioBuii paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILLIEHUS.

Tema 3. 3aKoHbl cCOXpanenusn 6 MexanuKe

Nmnynbc MatepuanbHON TOYKHU (TeJa), CHCTEMbl MaTepuaIbHbIX TOUeK. VIMITylIbC CHITBI 1
M3MEHEHNEe UMITYJIbCca TeJla. 3aKOH COXPaHECHHS UMITyJIbca. PeakTUBHOE IBIKEHHE.

PaboTta cunpl. MOIITHOCTE CHITHI.

Kunernueckass sHeprus mMarepuaibHOW TOUYKU. TeopemMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[Torenumansuas sHeprus. [loTeHnmanbHas sHeprus ynpyro AeopMUPOBAHHON MPYKHUHBI.
[ToTenumanpHas 3Heprus Teia BOJIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnmanpHbIe U HEMOTEHIUAIbHBIE CUJIbI. CBSI3b pa0OTHI HEMOTEHIIMATBLHBIX CHII C
M3MEHEHNEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUYECKON IHEPTUN.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHnueckue ycTpoiucTBa U MPAKTUYECKOE IPUMEHEHUE: BOJOMET, KOIIED, MPYKUHHBIN
MHACTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[lepexon moTeHIMATBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuit skcnepumenm, nadbopamopusvie padomot

N3ydeHnne abCOTOTHO HEYNPYToTo yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHUEM MEXaHUYEeCKOM SHEPTUH Tella Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.

Pa3nen 3. MoaekyisipHasi puznka ¥ TepMOIHHAMHUKA
Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUUECKOU MeopUU
OCHOBHBIE TIOJI0KEHUS MOJIEKYISIPHO-KMHETHUECKON TEOPHH U UX ONBITHOE 000CHOBAHUE.
bpoynoBckoe nBuxenue. uddysus. Xapaxkrep IBHKEHUS U B3aUMOAECHCTBHS YaCTHUI]
BellecTBa. Moieny CTpOSHHUs Ta30B, KUAKOCTEH U TBEPABIX TeN U 0OBSICHEHNE CBONCTB
BEIIECTBA HA OCHOBE ITUX Mojeneil. Macca u pazMepsl MoJieKyil. KonnuecTBo BellecTBa.
[locTosiHHAs ABorapo.



TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU
UJIEANIHOTO Ta3a. AOCOIIOTHAs TEMIIEpaTypa Kak Mepa cpeiHel KUHETUYECKOM SHEPTrun
TEIUIOBOTO ABMKEHHS yacTull rasa. [llkama remneparyp KenbBuna. ['a30Bbie 3aKOHBI.
VYpasuenue MenneneeBa—Knaneiipona. 3akon [lansTona. M3omnporieccsl B HI€aIbHOM Ta3e ¢
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. [’ paduueckoe mpecTaBieHue H30IPOLECCOB: U30TEPMa,
n30x0pa, uzobapa.

TexHuueckre ycTpoicTBa M MPAKTUYECKOE IIPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OmnBITH, TOKA3bIBAIONINE TUCKPETHOE CTPOSHHUE BelecTBa, (GoTorpaduu MOJICKYI
OPraHNYeCKUX COCTMHECHUH.

OneIThl 0 AUPPY3UN KUIAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUS.

Monens, WUTIOCTpUpYIOLIas NPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, MIUTFOCTPUPYIOIINE YpaBHEHHUE COCTOSIHUS UAEaIbHOTO ra3a, H30MpPOIIECChI.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomot

Omnpenenenre Macchl BO3/IyXa B KIIACCHOW KOMHATE Ha OCHOBE U3MEPEHU 00bEMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnoebl mepmoounamuku

TepMoauHamuyeckas cucremMa. BHyTpeHHSsI SHEPTUsl TEPMOJUHAMUYECKOU CUCTEMBI U
crioco6b! e€ n3meHeHust. KoauuecTBo TemnoTel U paboTa. BHyTpeHHss SHEprusi 0JTHOATOMHOIO
WJIeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JeNIbHAs
TEII0EMKOCTD BellecTBa. KoJMuecTBo TEMIOTHI PHU TEIUIONEepeaaye.

[Tonsitre 06 agnabarnom npouecce. [lepBolil 3akoH TepmoauHamMuku. [IpuMenenue
MIEPBOTro 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoarHaMuku. HeoOpaTuMocTh MpoIiecCOB B MPUPO/IE.

TemoBbie Mamuubl. [IpuHIunb! qeiicTBUs TeMIoBbIX MauH. [IpeoOpazoBanus sHEprun B
TeIIOBbIX MamrHax. KoadduuueHt moiae3noro aeicTeus teraoBoi mammael. [{ukin KapHo u
ero K03 QUIMEHT MOJIEe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMbI TEILIOIHEPTE€TUKH.

TexHuueckne ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: ABUTATENIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUIIHOHED.

Hemoncmpayuu

N3meHeHne BHYTpEeHHEH SHEPTrUU Tea MPHU COBEPILIEHUHU paOOThI: BBIJIET MPOOKU U3
OYTBIJIKM MO/ ICMCTBUEM CKATOTO BO3/yXa, HarpeBaHue »pupa B JaTYHHOU TpyOKe MyTéM
TpeHHs (BHUIC0IEMOHCTpAIIHS).

N3meneHne BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OmnbIT 1o aguabaTHOMY PaCHIMPEHUI0 BO3IyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul

N3mepenue yaenbHOM TEIIOEMKOCTH.



Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHneHcarnus. Vcmapenne wu  kumeHue. AOCONIOTHAsS U
OTHOCHUTEIIbHAS BIAKHOCTHh BO3/yxa. HackllmeHHbIN map. YaenpHas TEIioTa mapooOpa3oBaHus.
3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Tépnoe teno. Kpucramnmueckue u amop@Hbie Tena. AHM30TPOIUS CBOUCTB KPUCTAILIIOB.
Kunkue kpuctaisl. CoBpeMeHHbIE MaTepuaibl. [aBnenue u kpuctammsanus. Y aeabHas
TerioTa miasseHus. Cyonumanusi.

YpaBHEeHUE TEIUIOBOTO OajiaHca.

TexHuueckre ycTpoiCcTBa U MPAKTUUECKOE TPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH MOJTYyYEHUsI COBPEMEHHBIX MaT€pPUAJIOB, B TOM YHUCIIE
HaHOMAaTePHUAIOB, U HAHOTEXHOJIOTUH.

Jemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenue nmpu NOHW>KEHHOM JaBJICHUH.

Crioco6b1 U3MEpPEHUS BIAKHOCTH.

Habnmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut

N3mepenune 0OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

Paznea 4. DnekTpoanHamMmuka

Tema 1. Dnekmpocmamuka

DIeKTpu3aIus Tell. DNeKTPUUECKui 3apsij. J(Ba BUIa AIEKTPUUECKUX 3apSJIOB.
[IpoBOAHMKH, AUBIEKTPUKH U MOJYPOBOAHUKN. 3AKOH COXPAHEHHMS JJIEKTPUYECKOTO 3apsiia.

B3aumopericteue 3apsnoB. 3akoH Kynona. TodeuHbli 37€KTPUUECKUNA 3apsil.
DnekTpuyeckoe noJie. Hanpspk€HHOCTD anekTpudeckoro noJisd. [IpuHuun cynepno3unuu
ANEKTPUYECKUX MoJIeh. JINHNN HAaNpsHKEHHOCTU AJIEKTPUYECKOTO TOJIS.

PaGora cun snextpoctatuueckoro nosjs. [Torenmnuan. Pa3HocTh moTeHIMANOB.
[IpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM I0J1€. JnanexkTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkocTb. KoneHcaTop. DIeKTpOEMKOCTD IIJIOCKOTO KOHJEHCATOpa. DHEPrUs
3apsyKEHHOTO KOHJIEHCATopa.

TexHuueckre ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE: IIEKTPOCKOII, JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTAa, 3a3€MJICHHE AIEKTPONPUOOPOB, KOHEHCATOP, KOMUPOBATIHHBIN
arrapar, CTpyMHbIN [IPUHTED.

Hemoncmpayuu

VYeTpoicTBO U IPUHLMIT JEHCTBUS 3JIEKTPOMETPA.

B3anmoelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 3EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTB AIIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPa OT IUIOIIA/IU IJIACTHUH,
PAcCTOSTHUSA MEKy HUMH U TUAJIEKTPUIECKON IPOHULIAEMOCTH.

DHeprusi 3apsyKeHHOTO KOHJIEHCATOPA.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomui

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.



Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

OneKTpuyecKuil TOK. Y CIOBHSI CYILIECTBOBAHUS AIEKTPUUECKOT0 ToKa. FICTOUHHKH TOKa.
Cuna toka. [TocTosiHHBIN TOK.

Hanpspokenue. 3akon Oma 1715 y4acTka LETH.

DNEKTPUUYECKOE COIIPOTUBIIEHHUE. Y AETbHOE COIPOTUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNeKTpOABUKYIIAsi CUJIa U BHYTPEHHEE CONPOTHUBIIEHNE UCTOYHUKA TOKa. 3akoH OMa aist
MOJTHOM (3aMKHYTOM) 371eKTprueckoil nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTD CONPOTUBIICHUS METAIIJIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

OnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX TyYKOB.

[HonynpoBoanuku. CoOCTBEHHAsI U TPUMECHASI TPOBOJUMOCTh TOJTYIPOBOTHUKOB.
CgpoiictBa p—Nn-nepexona. IlomynpoBoiHUKOBBIE TPHOOPHI.

DneKTpUUYeCcKuil TOK B paCTBOPAxX U pacilylaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS
JUcCcoanus. JIEKTPOIU3.

DNeKTpUYeCKU TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psa. MonHus.
[Tna3ma.

TexHnuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, HCTOYHHUKH TOKa, JIEKTPOHArpeBaTeIbHble TPUOOPHI, IMEKTPOOCBETUTEIbHbBIE
puOOPHI, TEPMOMETP CONIPOTUBIICHUSI, BAKYYMHBIN MO, TEPMUCTOPHI U (OTOPE3UCTOPHI,
ITOJIYIIPOBOIHUKOBBIN INOJ, FaIbBaHUKA.

Jemoncmpayuu

W3mepeHue cuibl TOKa U HaPSHKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS IUJIUHAPUYECKUX ITPOBOAHUKOB OT JUIMHBI, TJIOIATN
MIOIIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMenanHoe coeAMHEHUE IPOBOJHUKOB.

[IpsiMoe n3mepeHue 31eKTpoABMKYIIEH criibl. KOpoTKoe 3aMbIKaHME TAIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSS TPOBOAUMOCTD JUO/1A.

Yuenuueckuit skcnepumenm, nadbopamopusvie padomot

N3yuenune cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpoABUAKYIIEN CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHET O
CONIPOTHUBIICHHUSL.

Habmronenue snextponusa.

MexnpeamerHbie CBA3U

N3yuenue kypca ¢pusuku 6a308oro ypoBHs B 10 kinacce oCyIecTBiIseTcs ¢ yu€ToM
COJIepKaTeIbHBIX MEKIIPEIMETHBIX CBSI3EH C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJOTHUH.

Mesicnpedmemnule noHsamusi, CBI3aHHbBIE C U3YYEHUEM METOJIOB HAYYHOTO TO3HAHMS:
sBJICHHE, HAYYHBIH (DakT, runoresa, pusnyueckas BeIMUMHA, 3aKOH, TEOpUs, HAOIIOICHNE,
9KCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.



Mamemamuxa: pelieHnue CUCTeMbl YpaBHEHHH, THHeHas QyHKuus, napadona,
runep0oia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX IIPOEKIIUU HA OCU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusn: mexanndeckoe IBHKEHUE B )KUBOU nipupoe, auddysus, ocmoc, TermioooMeH
YKUBBIX OPraHU3MOB (BU/IbI TEIUIONEPEAUH, TEMNIOBOE PABHOBECHE), SJIEKTPUUYECKHUE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEP/BIX TEJ, )KUJIKOCTEH U T'a30B, AEKTPUUECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMALINS, TalbBaHUKA.

T'eoepagpus: BIaxxHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozus: npeodpazoBaHUe IBKEHUI C UCIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIINITHUKH, UCTIOIb30BaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE (paKeTa,
BOJIOMET U JIpYTH€), ABUraTellb BHYTPEHHET O CrOpaHus, maposas TypOrHa, ObITOBOI
XOJIOIMIBHUK, KOHTUIIUOHEDP, TEXHOJIOTHH MOTYy4€HHSI COBPEMEHHBIX MaTEPHAJIOB, B TOM UHUCIIE
HaHOMAaTepHAJIOB, 1 HAHOTEXHOJIOTUH, SJIEKTPOCTaTHUECKas 3allliTa, 3a3eMJICHHIE
ANEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTEDP, EKTPOHArpeBaTeIbHble TPUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHIL, TATbBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaAaMHKA

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHI. B3anmonelicTBUE NOCTOSTHHBIX MarHUTOB. MarHuTHoeE MoJie.
Bektop MaruuTHOM MHAYKIWU. [[pyHIMI Cynepno3uiiui MarHUTHBIX MOJIe. JIMHUM MarHUTHOM
nHAyKuuu. KapTrHa TuHUNA MarHUTHOM MHTYKIIUU T10JIS1 HOCTOSIHHBIX MarHUTOB.

MarsuTHO€ 1noJie IPOBOJHUKA ¢ TOKOM. KapTuHa JIMHUI MHAYKIUA MarHUTHOTO TOJIS
JUIMHHOTO MPSMOT0 MPOBOJAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHUKA, KATYILIKH C TOKOM.
OnbiT OpcTena. BzanMoaelicTBrue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HalpaBJICHUE.

Cuina JlopeHiia, €€ MoyJsb U HanpaBjieHUe. J|BIKeHHE 3apsyKeHHOM YacTHUILIbI B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SIBneHue ANeKTpOMarHuTHOM MHAYKIMH. [I0TOK BEeKTOpa MarHUTHOW MHTyKIUU.
DNEeKTPOABMKYIIAS CUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMN Dapajes.

BuxpeBoe anekTpuueckoe 1nose. JNeKTPOABUKYILAs CUIIa UHAYKIUU B IPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHnykTUBHOCTD. SIBI€HHE CAMOMHAYKIIMH. DIEKTPOIBHKYILAsA CUJIa CAMOUHYKIINH.

DHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHnueckre ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TOCTOSIHHBIE MAarHUTHI,
ANEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEN JIEMEHTAPHBIX YaCTHULI, MHIYKI[HOHHAS M1E€Yb.

emoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOTO MMy4YKa MAarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TOJIAL.



B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBneHue EKTPOMArHUTHOM UHAYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOABUKYILEH CHIIbI UHIYKIIMK OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO
IIOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomoi

N3yuenne MarHuTHOTO IOJIs KaTYIIKHA C TOKOM.

HccnenoBanue AeicTBUS MOCTOSIHHOTO MAarHATa Ha paMKy € TOKOM.

HccnenoBanue sABIICHUS dJI€KTPOMArHUTHOM MHIYKIIUH.

Paznea S. KonredOanust 1 BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KONEOAHUS

KonebarenpHas cuctema. CBOOOAHBIE MEXaHUYECKUE Koebanus. ['apmMoHndecke
kosnebanus. [lepuon, yacrota, amrmntyaa u ¢aza konedanuid. [Ipy>KMHHBIN MasTHUK.
Maremaruueckuil MasiTHUK. Y paBHEHHE TapMOHMUYECKUX Kojebanuil. [IpeBparenue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

KonebatenpHbiil koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJICOaHUS B UICATHHOM
KOJIeOaTeIbHOM KOHTYpPE. AHAJIOTHS MEXIY MEXaHUUECKUMH U SJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs DHEPTUH B UICATHPHOM KOJIeOATEIIbHOM
KOHTYpE.

[Ipencrasienue o 3aTyxaromux KojeOaHusAX. BoIHY)IeHHbIE MEXaHUYECKHE KOJIeOaHUs.
Pe3onanc. BuiHyXIeHHbIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMS.

[Tepemennsbiii Tok. CHHYCOUIAIBHBIN TEPEMEHHBIN TOK. MOITHOCTH MEPEMEHHOTO TOKA.
AMIITUTYIHOE U JEHCTBYIOLIEE 3HAUYECHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. [IponzBoacTBo, nepenada u NOTpeOICHUE AEKTPUIECKOM SHEPTUH.
DKOJIOTMYECKUE PUCKHU ITPU MPOU3BOJICTBE 3JIEKTpo3HEeprun. KynbTypa ucnonbp3oBanus
AJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHnueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE: IIEKTPUUECKHI 3BOHOK,
reHepaTop NEPEMEHHOIO TOKA, JIMHUHU JIEKTpoIepeaay.

Hemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTeNbHOM cUcTeMBbI (TPYKMHHBINA WM MaTeMaTUYEeCKHMA
MasITHUK).

Habmronenue 3aTyxaromux KoueOaHuii.

HccnenoBanue cBOMCTB BHIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHusI.

OcmunorpamMmbl (3aBUCUMOCTH CHITBI TOKA U HATPSKEHUS OT BPEMEHHU ) st
AIIEKTPOMArHUTHBIX KOJIEOaHHIH.

Pe3onanc npu nociaen0BaTeIbHOM COEIMHEHUH PE3UCTOPA, KATYIIKH UHAYKTUBHOCTH U
KOH/JIEHCATopa.

Mogenb TUHUAM 3IEKTPOIepeaayun.



Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul

HccnenoBanue 3aBUCHMOCTH TEPHOJIa MAJIbIX KOJIeOaHU rpy3a Ha HUTH OT JUTUMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue nepeMeHHOT0 TOKa B IIETIH U3 MOCJIEA0BATEIEHO COSTMHEHHBIX
KOHJICHCATOPa, KaTYIIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazHumHble 60JIHbL

Mexanuveckue BOJHBI, yCIIOBHS pactipocTpanenus. [lepuoa. CKopocTh pacipocTpaHeHus
¥ JyiiHa BoJIHBL [lomiepednbie U Mpo10JibHEIC BOJHBL. MHTepdepeHIns u Audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBUS U3JIyUYCHHUS SJIEKTPOMArHUTHBIX BOJTH. B3anmHas
opueHTtanus BekTopoB E, B, V B anekrpomarauTtHoit BosHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXE€HUE, IPEIOMIICHHE, ToJsipu3anus, mudpakuus, naTepdepenuns. CKopocTb
AIIEKTPOMArHUTHBIX BOJIH.

[Ixaa sneKTpoOMarHuTHHIX BOJIH. [[puMeHeHNEe 27IEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpunIMIIBEI pagrocBa3u U TeneBuaeHud. Paguonokanus.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEeIbl.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: MY3bIKATbHBIC HHCTPYMEHTHI,
YIBTPa3BYKOBAs TMarHOCTHKA B TEXHUKE U MEIUIIMHE, paaap, PaIuONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedpon, CBU-neus.

Jemoncmpayuu

O6pazoBaHue U pacpoCTPaHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmomnieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue oTpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHunu U Juppakiiii MEXaHHUYECKHUX BOJIH.

3BYKOBOI pe30HAHC.

Habntonenue cBsi3u rpOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUTUTYJOM U YaCTOTOM
KoJieOaHuH.

HccnenoBanue cBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPETIOMIICHHE,
noJisipu3anus, AMQpakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonrHeitHOe pacpoCTpaHEHHE CBETA B OJJHOPOIHOM cpe/ie.
JIyu cBera. ToueuyHbIl HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOoHbBI OTpakeHus cBeta. [locTpoeHne n3o00pakeHuil B III0CKOM
3epKa’e.

[Ipenomnenue cBera. 3aKOHBI IPETOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTeNb
npenomiuenus. [losHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbii yroi mojaHoro BHyTPEHHETO
OTpakKEHUS.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6eoro ceera. Ler.

Cobuparomue u paccenBaromire TUH3bL. ToHKas muH3a. DOKYCHOE pacCcTOsSHUE U
OTITUYECKAs CHJIa TOHKOU JTHH3BL. [locTpoeHne n3o0pakeHuit B COOMPAIONINX U PACCEUBAIOIINX
nuH3ax. Popmysia TOHKOM JIMH3BL. Y BEIUYEHUE, JABAEMOE JIMH30M.

[Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONITUKH.



Bonnosas ontuka. Matepdepennus ceera. KorepeHTHbIC HCTOUHUKH. Y CIIOBUS
HaOJII0IeHUS] MAKCUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHONW KapTUHE OT IBYX CHH(a3HbIX
KOI€PEHTHBIX UICTOYHHUKOB.

Hudpaxmus ceera. Judpakunonnas pemérka. YciaoBrue HaOMIOISHHS TITaBHBIX
MaKCUMYMOB TIPH MaJeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tongapusanus ceera.

TexHuueckre ycTpoicTBa M MPaKTHYECKOE IIPUMEHEHHE: OUKH, JIyTa, GOoToarnmapar,
IIPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs ONTUKA, AUPPaKIIMOHHAS
pemeéTKa, MOJIAPOULI.

Jemoncmpayuu

[IpsimosmHeltHOE pacnpocTpaHeHHEe, OTpaXKEHHE U MperoMiIeHre cBeTa. OnTHuueckue
pUOOPHI.

[TonHoe BHyTpeHHEEe oTpaxkeHue. Mojienb CBETOBOIA.

NccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Mopenn MUKpOCKOTa, TEIECKOIIA.

HaGmronenue nntepdepeHiuu crera.

Ha6mronenue nudpaknuu ceta.

HaGnronenue aucnepcun ceTta.

[Tonyuenue cniekTpa ¢ HOMOIIbIO MPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomuol

N3mepenune nokasaresns NpesoMIIeHUs CTEKIIA.

HccnenoBanne cBONWCTB M300pakKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znen 6. OcHOBBI crienMAJILHOH TEOPHMH OTHOCUTEILHOCTH
['paHMIIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHHKHU. [TocTynaThl crieMaibHOW TEOPUH
OTHOCHTEJILHOCTH: HHBAPHAHTHOCTH MOJIYJISI CKOPOCTH CBETA B BaKyyMe, IPUHIIUIT
OTHOCHTEIBHOCTH DUHIITEHHA.
OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAIIICHUE JUTHHBI.
DHEprus ¥ UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKON YaCTHULIbl. DHEPIrUsl OKOSI.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®ortonsl. opmyna [1nanka cBsizu sHEpruu GOTOHA C €ro YaCTOTOU. DHEPTHUS U UMITYIIbC
¢doToHa.

OtkpeiTue u uccnenosanue Gotordpdexra. OnbiTel A. I'. CroneroBa. 3aKoHBI
¢dororpdexra. YpaBHenue DitHimTeiHa 115 Gotosddexra. «KpacHas rpanuna» Gotosdpdexra.

JNasnenue ceera. Onpitel [1. H. JIeGenena.

XHUMHUYECKOE AEUCTBUE CBETA.

TexHuueckue ycTpoicTBa U MpakTUYECKOe MpUMeHeHue: (poToreMeHT, GOTONaTIHK,
coJIHeyHast 0aTapest, CBETOAUO/I.

Jemoncmpayuu

@013 PeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.



HccnenoBanue 3akoHOB BHEIIHETO (oTodhdeKTa.
Ceeroauo.
Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnbiTel Pe3epdopmaa o paccesauro o -gactuil. [Itanerapaast
Mozenb atoMa. [loctynarsl bopa. U3nyuenue u nornoiienre GpoTOHOB MPU MEPEXOE aTOMa C
OJIHOTO YPOBHSI dHEpruu Ha apyroi. Busasl cnexktpoB. CrieKTp ypOBHEH SHEpruu aroma
BOJIOPOJA.

BounHoBbIe cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE U BBIHYXJCHHOE U3ITyYECHHUE.

TexHn4ueckue ycTponuCcTBa U MIPAKTUYECKOE IPUMEHEHHUE: CIIEKTPAIbHbIN aHAIIN3
(criekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu

Mogens omnbita Pezepdopra.

Onpenenenne JUIMHBI BOJHBI J1a3epa.

Habntoenne nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomui
Ha6nronenune nuHeHYaToro crexkTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, JOKa3bIBAIOIINE CI0KHOCTh CTpOeHUs saapa. OTKpbITHE
paaunoaktuBHOCTH. OnbITH Pezepdopaa mo onpeneneHnio coctaBa paJioakKTUBHOTO U3ITyUEHHUS.
CgoiicTBa anbda-, 6eta-, raMMa-u3iaydeHus. BiusHue paqnoakTUBHOCTH HA JKUBbIE OPraHU3MBI.

OTtkpeITHE TPOTOHA M HeWTpoHA. HykimoHnHas moens siapa ['eitzenOepra—BaneHko.
3apsina siapa. MaccoBoe unciio saapa. M30Tormnsl.

Anbda-pacnag. DIeKTPOHHBIA U IO3UTPOHHBIN OeTa-pacna. ['amMmma-u3nydeHue. 3aKoH
PaZOaKTUBHOTO pacraja.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

Snepusie peakuuu. [lenenue u cCUHTE3 siep.

SAnepueiit peaktop. TepmosiaepHblit cuaTe3. [Ipo0IeMBbl ¥ TEPCIIEKTUBBI SACPHOM
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAOMIOACHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.

®dyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoit KapTUHBI MHpa.

TexHuuecKre yCTpOCTBA U MTPAKTUYECKOE IIPUMEHEHHE: TO3UMETp, Kamepa BuiibcoHa,
SIIEPHBIN peakTop, aToMHas boMOa.

emoncmpayuu

CuéTYnK MOHM3UPYIOUIUX YaCTHII.

Yuenuueckuii skcnepumenm, nadbopamopmuvie pabomot
HccnenoBanue TpekoB 4acTuil (o TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU

OTaIsl Pa3BUTHA aCTPOHOMMUHU. HpI/IKJ'IaIlHOC U MHUPOBO33PCHUYCCKOC 3HAYCHHUC
ACTPOHOMMHU.



Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHnas cucrema.

Connue. Conneunas akTuBHOCTb. Mctounuk sneprun ComnHua u 3B€31. 3BE3bI, UX
OCHOBHBIE XapaKTEePUCTUKU. [luarpaMma «CrneKkTpaibHbIi Ki1acc — CBETUMOCTD). 3BE3/bl
IJIaBHOM TOCJIEI0BATEIbHOCTH. 3aBUCUMOCTb «Macca — CBETUMOCTbY IS 3BE3]] II1aBHOU
rocJiieI0BaTeabHOCTU. BHyTpeHHee cTpoeHue 38€3/1. CoBpeMEHHbIE NPEACTABICHUS O
MIPOUCXOXKAEHUHU U 3BoJronu CoJlHLIa U 3BE3/1. DTarnbl KU3HU 3BE3L.

Mueunsiii [Iyts — nama [Manaktuka. [onoxenue u apuxenue Connina B ['anakruxe. Turmsl
rajiakTuk. PagmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacuiupenne Beenennoil. 3akon Xab606:ma. Pa30oeranue ranakruk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHast ctpykrypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYKEHHBIM IJ1a30M C MCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHHUH
JUI OTIpEJIEJIEHUS MOJIOKEHUS HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE CO3BE3/IHS
CeBepHOro noagymapus u sipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Ponb ¢pu3ukn 1 acTpOHOMUM B SKOHOMUYECKOU, TEXHOJIOTUUECKOU, COITMATBHON 1
3THYECKOH cdepax esTeIbHOCTH YeJI0BEeKa, poJib U MECTO (PM3UKHU U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTHHE MUPA, POJib PU3NIECKON TeOpHH B (OPMUPOBAHUHT
MPEACTABICHUH 0 PU3NYECKON KapTUHE MUPa, MECTO (PU3UIECKOM KapTHUHBI MUpa B 00IIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEJCTABICHUN O IPUPOJE.

Me:knpeaMeTHbIe CBSI3U

N3yuenune kypca ¢pusnku 6a30Boro ypoBHs B 11 Kacce ocymecTBisieTcs: ¢ yaétom
coJIepKaTeIbHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTHUH.

Mesicnpedmemuule noHamusi, CBI3aHHbBIE C U3YYEHUEM METOJIOB HAYYHOTO MO3HAHMUS:
SIBJICHUE, HAYYHbIN (akT, rurnoTes3a, pusnueckas BeIUUNHA, 3aKOH, TEOPHs, HaOII0AeHHE,
9KCIIEPUMEHT, MOJICITMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHU, TPUTOHOMETpUYECKHE PYHKIUU: CUHYC,
KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI M HX
MIPOEKIIMH Ha OCU KOOPJMHAT, CI0KEHHE BEKTOPOB, MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIUH,
MIPU3HAKU T0I00US TPEYTOJILHUKOB, OMPEIeICHHE TUIOIIAIU TUIOCKUX QUryp U o0bEma Ted.

buonocus: snexTpuyeckue sIBJICHUS B )KUBOU MPUPOE, KoieOaTeIbHbIE IBUKEHUS B
YKUBOU MTPUPOJIE, ONITUYECKUE SIBICHUS B )KMBOU NPUPOJE, NEHCTBUE paAlallui Ha KUBbIE
OpraHU3MBbI.

Xumus: cTpoeHrEe aTOMOB M MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX TeT,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUIMUECKON PEIIETKH, CIIEKTPaIbHBIN aHau3.

lI'eoepaghus: MarHUTHBIE TOJTIOCA 3E€MIIH, 3a7I€KH MATHUTHBIX Py, GOTOCHhEMKA 3eMHOM
MIOBEPXHOCTH, IIPEJICKA3aHUE 3EMIIETPSICEHU.

Texnonozus: TMHUM 3IEKTPONIEPEIay, FTEHEPATOP MEPEMEHHOTO TOKA, JIEKTPOABUTATENb,
WHIYKIIMOHHAS TIeYb, Pajiap, paIuonpuéMHUK, TeIEBU30D, aHTeHHa, TenedoH, CBU-nieusp,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONITHKA, COJIHEYHAsI OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenne yueOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHETr0 OO0IIero oOpazoBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMIHOCTH, CHUCTEMOW IICHHOCTHBIX OpPWCHTAlMd, ITO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCcKOro BOCIMTAHMSA:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYAIOIIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATCIILHOCTh B HMHTEPECax TPaXkJaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aWMOJICHCTBOBATh C CONHAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESTETHHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHMS:

c(hOopMUPOBAaHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBCHHBIM CHMBOJIAM, IOCTHKCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPAaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OIICHUBATh CHTYallMI0 U MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEpEeC K pa3auuHbiM cdepaM TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (DM3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyrieit
npodeccuu U peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

c(hOpPMUPOBAHHOCTh DKOJIOTUYECKOM KYIBTYPhl, OCO3HAHHE TJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUH 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILIECTBIISATh IPOEKTHYIO U MCCIIEA0BATEIbCKYIO IEATEIbHOCTh UHANBUIyaIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
bBa3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IUIAH PEMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAadOTy B YCJIOBHSX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPU PEIICHUY KU3HCHHBIX TTPOOJIEM.

ba3oBrble nccienoBarejbCcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH MOHATHSIMH W METOJIaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4COHO-HCCIICIOBATEIILCKON M MPOCKTHOM JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBIO  TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB PEIICHUs 3a1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHUIO Pa3IMYHBIX METOI0B TIO3HAHHSI,

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETALHH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX Y4YEOHBIX CHTyalMsX, B TOM YHCJE IPH
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBAaTh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HAXOJWUTh apryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh IapaMeTPhl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TIONYYCHHbIE B XOJ€ peUIeHHs 3a7adyd  pPe3yibTaTbl, KPUTHUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTENbHOU NEATEIHHOCTH, B
TOM YHCJIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TIOAXO0IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPIPETAHIO HHPOPMALIUY PA3TUYHBIX BUIOB U (HOPM IPEACTaBICHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCIOJIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN SPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTUEHBI, pECYpCOCcOepekeHNsl, IPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HayeHus UWHQopManMM ¥ 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITh OOIIEHNE HAa YPOKaxX (PU3UKU U BO BHEYPOUHOU JIEATEILHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

MPUHUMATh II€JIM COBMECTHON JCATEIHHOCTH, OPraHU30BBIBATH M KOOPAWHHPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUHM, pACIPENENATh POJH C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
10 pa3paboTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE MPOEKTHI, OICHUBATh HJACH C TO3WIMKW HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHSX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHUBEpPCAJbHbIE Y4eOHbI€ 1eCTBUSA
Camoopranuszanmsi:
CaMOCTOSITEJIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00OJacTu (PU3UKU U
aACTPOHOMUU, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEJIBHO COCTaBJIATh IIJIaH PEIICHUSI PACUETHBIX M KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MPeAMETa Ha OCHOBE TUYHBIX MPEANOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBaTh (OPMHUPOBAHHIO U TIPOSIBICHUIO OPYIUIUH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHb.



CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJVIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEJISM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICIUTENIbHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

WCIIOH30BaTh MPUEMBI pe(ICKCHH IJIsl OLIEHKU CHTYaIluH, BEIOOPA BEPHOTO PEIICHHS,

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U a@pTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, IOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E Pe3yJIbTaTOB ACATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIMOKH.

B nponecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YPOBHS CpeliHero oOiiero oopa3oBaHusl y 0OydYarOIIMXCs COBEPIIECHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomuil chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIOCOOHOCTh NOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTH HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM AYMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0e;

caMoperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U POSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHHMIO LENIU MU YyCHexy,
ONTUMU3M, UHUIIUATUBHOCTb, YMEHHUE JEUCTBOBATH UCXOS U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHS C IPYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITeNLHOCTH JIFOZICIH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalibHas
TOYKa, MHEepLUaiIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, WICANbHBIA Ta3, MOJIEIU
CTPOEHUS Ta30B, KHAKOCTEH W TBEPABIX TEJ, TOUCUHBIH DIEKTPUUECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (QHU3WYECKHE SBICHHUS (TPOIEcCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPsIMOJMHEWHOE MIBH)KEHHE, CBOOOJHOE TaJeHHE Tell,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3aumojeiictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeW W TBEPABIX Tel, WU3MEHEHHE O0bEMa Tel MPH HarpeBaHUU
(oxyakieHnn), TeTJIOBOE paBHOBECHE, HCTIapeHHe, KOHACHCAIlUs, TNIaBIIeHUE, KPUCTAITN3aIlu,
KHUIIEHUE, BIIAXKHOCTh BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a MpPU €ro HarpeBaHWU B 3aKPHITOM
COCyJle, CBA3b MEXYy IMapaMeTpamMu COCTOSIHUSI ra3a B M30MpOLEccaxX, dSJIEKTPU3ALMS Tel,
B3aMMOJICIICTBUE 3apAJIOB;



OIMCBHIBATH MEXAaHMUYECKOE IBM)KEHUE, UCIOJB3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIHAJbHAs DSHEPrusi, MeXaHWdeckas paboTa, MEXaHWYECKas MOIIHOCTb; IPH
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YyEMBIX BEIMYHH, HX
0003HAYCHHSI ¥ €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUYECKYIO BEIUYHHY
C IpYrUMH BEIMYHUHAMU;

ONMCHIBATh H3YyYEHHBIE TEIJIOBbIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHUS, HCIOJIB3YS
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas OSHEprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI PHEprus, padora rasza, KOA(PQPHUIHMEHT MOJIE3HOTO ACHCTBHS TEIJIOBOTO
JBUTATENs; IPU ONTUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOJIb3YEMBIX BEIMUUH,
uxX O0003HAYEHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

ONMCHIBATh M3YYECHHBIE JJIEKTPUYECKUE CBONCTBA BELIECTBA U IJIEKTPUUYECKUE SIBICHHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, Pa3HOCTh IOTEHLUANOB; TMpPU OINHUCAHUU MPABUIBHO
TpakToBaTh (U3NYECKUII CMBICT HCHOJIb3yeMbIX BEIUYMH, HUX OOO3HAUYEHHUS M €IWHULIBL,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonsr HproToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXpAaHEHUS! UMITYJIbCa, TPUHLIUI CYNEPIIO3UIINU CUJI, TIPUHLIUIT
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCUETA, MOJEKYIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETUYECKOM SHEPruM TEMJOBOTO JBM)KEHUS
MOJIEKYJT C aOCOJIOTHOW TeMIepaTypoi, TEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHCHUS
JIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ICHCTBHS MAlIMH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITNIOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DPU3MUECKUX SIBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IMpPSMBIX M  KOCBEHHBIX H3MEpPEHUH, Impu 3ToM  (GOpMYJINpOBAThH
npobiemy/3agayy M TUIOTE3y Y4eOHOrO AKCIEPUMEHTa, CcOOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOUTH OIBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYILIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHS M HCIOJb30BaThb W3BECTHBIE METOJ/bl OIIEHKU
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEJIUYMHAMH C MHCIOJb30BaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BUAE TAOIMI[ U TpaUKOB, JeIaTh BBIBOJIbI
II0 pe3yJIbTaTaM MCCIEI0BaHMS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTU C
HCIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOICTB U 1ab0PaTOPHOTo 000PYIOBAHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIBI, HA OCHOBE aHAIM3a YCIOBUS 33aJaudl BHIOUPATh (PU3UUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PACUETHl M OLIEHUBATh PEAbHOCTH MOJyYEHHOTO 3HauUeHUs (PU3MUECKON BEINYHHBI,



pelaTh KaueCTBEHHbIE 3aJauyM: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUUBYIO LIETIOUYKY
paccyXJeHUl ¢ ONOPOW Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SIBIICHHS,

UCIONB30BaTh MPH pEIICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIIOHHBIC
TEXHOJIOTUH JUI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMU M IPEACTABICHUS YU4ECOHOU H
Hay4YHO-TIONYJISIPHOM HMH(pOpMaIMK, IOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOIY4aeMyI0 HH(POPMALIKIO;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHl;

WCIONB30BAaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPHU 0OPALEHUHN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPaHEHUS 3/I0pPOBbS U COOIOIEHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIEH Cpele;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, PAlUOHAJIBHO pacHpenesiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaHJApPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIbI B
pelIeHrne paccMaTpuBaeMON MPoOIEeMBbI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHUHBI MHUpPA, B Pa3BUTHUU COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
JEeSITEeNIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
UIEKTPUUYECKUM 3apsifl, JIyd CBeTa, TOYEYHBbIM HCTOYHMK CBETa, sJIEpHas MOJEJb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO si/Ipa IIPH PELICHUN (GU3UYECKUX 3a]au;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
IEKTPOJUHAMUKN U KBAaHTOBOM (DPU3MKH: 3JIEKTpUYECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOe, MarHuTHOE JEWCTBUSA TOKa, B3aUMOJCHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEHCTBHE MarHUTHOTO II0JI1 Ha IPOBOJHUK C TOKOM M JBWXKYLIUICS 3apsn,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaKEHHE,
npejgoMieHue, HHTepdepeHuus, Auppakuus U NOJApHU3alus CBeTa, JUCIEpPCUs CBeTa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaJMOAKTUBHOCTb;

ONMCBIBATH HU3YYEHHbIE CBOMCTBA BEILECTBA (DJIEKTPUUYECKUE, MArHUTHbBIE, ONTHYECKHE,
JIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U 3JIEKTPOMArHUTHBIE SBICHMS (IIPOLECCHI),
UCTOJb3ys (U3UYECKUE BEJIMYMHBL: 3UIEKTPUUECKUH 3apsijl, cuUja TOKa, »HIIEKTPUYECKOe
HanpsHKeHUeE, JIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTD MTOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKLUS MarHUTHOro Mmouisd, cwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI'0 UM MAarHUTHOTO MOJIeH, Mepuoj W 4YacToTa KojeOaHWil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B IpOLlecce MapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKycHOe pacCTOsHME M ONTHYECKas CHJIa JIMH3blL, MPH ONUCAHUU IPABHIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICT HCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUYEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUYUHAMU;

ONMCBHIBATH M3YYEHHBbIC KBAHTOBBIE SBJIEHUS W IPOLECCHI, HUCHOIB3YSA (pusnueckue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, MEPHOJ IOJIypacrajna, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCIIOJB3YEMbIX BEIUYMH, MX OOO3HAYCHHS H



€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKHE MTPOLECCHI U SBJICHUS, UCIIONB3Ys (PU3NUECKUE 3aKOHBI U
MIPUHLIMIBL: 3aK0H OMa, 3aKOHBI IIOCJIEN0BATEIBHOIO U NApalIEIbHOIO COEIMHEHUS
IIPOBOJJHUKOB, 3aKoH J[koyns—JIeHna, 3aK0H 3J1eKTpOMarHUTHOM MHAYKIUH, 3aKOH
MPSIMOJIMHENHOTO PacpOCTPAHEHUsI CBETA, 3aKOHBI OTPAYKEHUS CBETA, 3aKOHBI MPETIOMIICHHUS
CBeTa, ypaBHeHUE DifHIITeHHA 17151 PoTOAIPPEKTa, 3aKOH COXPAHEHUS SJHEPTHH, 3aKOH
COXPAaHEHHUS UMITYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPaHEHUs
MaccoBOI0 YHUCIIa, HOCTyaaThl bopa, 3aKOH painoakTUBHOTO pacnaja, Ipu TOM pa3inyaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MaTEMAaTUIECKOE BHIPAKECHNE U YCIOBHS (TPAHUIIBL,
00nacTi) IPUMEHUMOCTH;

OTIpENIENATH HANpaBJIEHUE BEKTOPA UHIYKIIMA MarHUTHOTO TI0JISI IPOBOTHUKA C TOKOM,
cuibl AMriepa u cuiisl JIopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJTHATH DKCIIEPHUMEHTHI TI0 UCCIIEIOBAHNIO (PU3NIECKUX SBIICHUH U MPOIECCOB C
WCTIOJIb30BAHUEM TIPSIMBIX U KOCBEHHBIX H3MEPEHHUI: TIPH 3TOM (hopMyIHpoBaTh
npobseMy/3agady U TUTIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3
MPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (DOPMYITUPOBATH BHIBOJIHI;

OCYIIECTBIISITH MPSIMBIEC M KOCBEHHBIE M3MEPEHHS (PU3NIECKUX BEITUYNH, TIPH STOM
BBIOMPATH ONTUMAIIBHBIN CITIOCOO M3MEPEHUs ¥ HCIIOJIh30BaTh U3BECTHBIE METO bl OIIEHKH
MTOTPEITHOCTEN U3MEPEHUI;

HCCIIEI0BATh 3aBUCUMOCTU (PM3NYECKUX BEIMYHMH C HCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHHM:
IIPU TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTATHI IOJyYCHHON 3aBUCIMOCTH
(Gu3M4eCKnX BEJIMYUH B BUJIE TaOIUI U TpaMKOB, A€1aTh BBIBOJBI 10 pe3yIbTaTaM
UCCIIEIOBaHUS;

coOumoaTh mpasuiia 0€30MacHOro Tpy/aa MpH NPOBEACHUH HCCIEI0OBaHUN B paMKax
y4eOHOTr0 3KCIEPUMEHTA, y4eOHO-HCCIE0BATENBCKOM U IPOSKTHOM 1S TELHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyA0BaHUS;

pelaTh pacu€THbIE 3a/1a4H C SIBHO 33JaHHON (PU3NYECKOI MOAEIbIO, UCHIOIb3Ys
¢bu3nyeckre 3aKOHbI ¥ IPUHIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4i BEIOMPATh (GU3NUECKYIO
MO/I€J1b, BBIACIATh (U3NYECKUE BETUUNHBI U POPMYJIbI, HEOOXOIUMBIE /1711 €€ pelIeHus,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UUECKON BEJINYHHBI,

pelaTh KaueCTBEHHBIE 3a]aul: BHICTPAUBATh JOIMUYECKH HEPOTHUBOPEUUBYIO 1IETIOUKY
paccyXJeHUi ¢ OOpoi Ha M3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS,

UCIOJIb30BATh IPHU PEIICHUH YU4eOHBIX 33124 COBpEMEHHbIE HH()OPMAIIMOHHbIE
TEXHOJIOTUH JUIsl IOMCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALUHU U MTPEJICTaBICHHs yueOHOM 1
Hay4YHO-TIONYJISIPHOM MH(pOPMAaLIKK, TOJyYeHHON U3 pa3IUuYHbIX UICTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAILHIO;

OOBSICHATH MPUHIIMIIBI JEHCTBUS MallIMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3inyaTh
yCJIOBHS UX O€30MAaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MPUBOANTH PUMEPHI BKJIA/1a POCCUMCKUX U 3apYOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA N0 (PU3KKE B TIOBCEAHEBHOM KU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPU OOpALIEHUHU C TPUOOPaAMH U TEXHUYECKUMHU YCTPOHCTBAMU, JUTS
COXpaHEHHUS 3JI0POBbsI U COOJIIOJICHUSI HOPM KOJIOTHYECKOTO TMOBEICHUS B OKPYKAIOLIEH cpefe;



paboTath B rpymIie ¢ BHIOJHEHHEM PA3TUYHBIX COIMATIBHBIX POJICH, INTAHUPOBATH pabOTy
IPYIIBI, PAUOHATIBHO PACTIPEAEIATh 003aHHOCTH U TUIAHUPOBATh JESITEIHHOCTD B
HECTaHJApPTHBIX CUTYalUsX, aIcKBATHO OLIEHUBATh BKJIAJ Ka)KJIOI0 U3 YYaCTHUKOB I'DYIIIIbI B
pelIeHNE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHIA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHR! COXPAHSHI B MEXALIKS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubnuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KOJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHW4ecKUe U JIEKTPOMArHUTHBIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorexa [OK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCHUTEJILHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 httos://m.edso0.ru/7f41c97c
4.2 Crpoenue atoMa 4 bubnuorexa [IOK



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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
N Tema ypoka Konrtpoabubie | IlpakTnueckue Aara wHppoBLIe
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubnmorexa LOK
https://m.edsoo.ru/ff0c32e2

OKPYXaIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN AEATETbHOCTH JIIOACH
Mexannueckoe OBUKECHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOPEHHE

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

5 PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE 1 bubnuoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepf/IaJILHOIZ TOYKH 10 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENBHOCTH ["anunest. 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/I)II)(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cubl. [1nedo cunbl. ¥YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



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

[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIOBOO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc
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3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



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

3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTka nenu. MtoroBas KOHTpOJIbHAS
paboTa (MpoMeXKyTOUHAs aTTECTALIHS)

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«M3ydeHnne cMEIanHOTO COCTUMHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTH AIIEKTPUUECKOTO
ToKa. 3akoH Jxoynsa-Jlenua

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

58

3akon OMa 11 TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTtopHas pabora
«3mepenue DJ1C nuctouHrka Toka u
€ro BHYTPEHHETO COMPOTUBICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBublit ypok. KonTpoJsibHas
pabota o Teme "DaeKkTpoauHaMuka /
Bcepoccuiickas nmpoBepouHas pabota

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

60

O6o06maromuit ypok
«nexTpoanHamuka» / Becepoccuiickas
npoBepoyHas paboTa

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

61

OneKTpOHHAs NPOBOAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
CONPOTHBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIpOBOAUMOCTD



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

DNEKTpUUECKUU TOK B BaKyyMe.

62 . 1
CBouCTBa IEKTPOHHBIX ITYYKOB
[MomynpoBoAHUKH, HX COOCTBEHHAS U

63 IpUMecHast MpoBoauMocTh. CBoKCTBa 1 bubnuorexa [JOK
p—~n-nepexoa. I1oynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOOpHI
DNEeKTpUUYECKUU TOK B PACTBOPAX U

64 pacIuiaBax 3J€KTPOJIMTOB. 1 bubnnorexa [JOK
DNEeKTPOTUTHIECKAs JTUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKkTponu3
DJIEKTPUYECKUH TOK B ra3ax.

65 CamMOoCTOSITENNbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DNEeKTpUYECKUE MPUOOPHI U

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KounTponbnas pabota o teme

67 «Onekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
3eKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
PesepBHblit ypok. O6o0maromuii ypok bubnunoreka [JOK

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

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
o
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B KX

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [IOK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WHIYKITUU
MarauTHO€ 10Jie MPOBOIHUKA C

9 TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelictBre MpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4ueHue 1 1 bubnuoreka [IOK
MarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apsSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa cuitb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HUHAYKIHUU. 3akoH QJICKTpoOMar HUTHOM



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

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

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

NupykTuBHOCTSH. SIBIEHUE
camonHaykuuu. 3J{C caMOMHIYKLIHH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

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

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

10

O6o0matromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o Teme
«MarsuTtHoe noJe.
DNEeKTPOMarHUTHAS UHIYKIIHSD)

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

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

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

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



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

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPaHCHUA SHCPIruru B HCAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemennbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCHCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

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

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePEeMEeHHOT0 TOKa,
JTUHUH 3JIeKTporepead

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

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MMOBCEIHEBHOU
KHN3HH



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3Byk. CkopocTh 3ByKa. ' poMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponshas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



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

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «MccnenoBanue CBOHCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
['panu1el MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Eubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
3 FIECD . bubnuoreka [JOK
38 yacTullbl. CBS3b MacChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPrus MOKOos
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(porosdexra. Ompirer https.//m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl porodrddexra. YpaBHeHue
- di P P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
JaBnenue cBeta. OnbitTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTBa u
MIPaKTUIECKOE TPUMEHEHHE:!
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IEeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTyTIaTet bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
. bubnmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PAIMOAKTUBHOCTH. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

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

53

OHeprus CBs31 HyKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
o3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

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

55

DTanbl pa3BUTHS aCTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YE€HHE aCTPOHOMUM. Buj
3B€31HOTO Heba. Co3Be3us, IpKue
3BE3/bI, INIAHETHI, UX BUAUMOE
nerkeHue. CoJlHEUHas cucrema



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

56

Connue. ConHeyHasi akTUBHOCTb.
Ncrounuk snepruu CoJiHIA U 3BE3L.
Wrorosas koHTposibHas paboTa

( mpoMeXXyTO4Hast aTTeCTaLMsl)

57

3BE3/1bI, ©X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 3B€311. COBpeMeHHbIE
MIPEACTABICHUS O TIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBuxenne CoiHIIa B
lNamakTtuke. ['anaktuku. YepHsle
JBIPBI B AIPAX TaJaKTHK

59

Bcenennas. Pas0Oeranue rajakTHK.
Teopust bosbiioro B3peIBa.
PennkroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTa «1eMEeHTBI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesTeIbHOCTH
yeJIoBeKa

63

O6o6maromuii ypok. Ponb 1 Mmecto
(GU3UKU ¥ ACTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa




64

O6o06maromuii ypok. Poib
¢usnveckoit Teopun B GopMUpOBAHUH
npeacTaBiIeHu 0 PU3nIecKoi
KapTUHE MHUpa

65

Oo6o06maromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX PEJCTABICHUNA O IPUPOLIE

66

PesepBHbIl ypok. MarautHoe noie.
DNeKTpOMarHuTHask UHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMAIbHON TEOPUU
OTHOCUTEIBHOCTH

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3UKH

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

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kon .
IIpoBepsiemble nNpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
MPOBEPAEMOro .

o0pa3oBaTe/ibHOIi POrpaMMbI CpeIHero o01ero 06pa3oBaHus
pe3yJbTara

JleMOHCTpHPOBATh Ha MMPHUMEPAX POJIb M MECTO (DU3UKHU B
101 (hopMHpOBaHUM COBPEMEHHOM Hay4YHON KapTHHbBI MUpA, B Pa3BUTHU

COBPEMEHHOM TEXHUKH U TEXHOJIOTUM, B MPAKTUYECKOU JAESATEILHOCTH

monen

VYUUTBIBaTh TPAHUIIBI IPUMEHECHUS U3YYCHHBIX (PU3MIESCKUX MOJICIICH:
MaTepuaibHas TOUKa, HHEPIUAIbHAS CHCTEMA OTCUETA, A0COIIFOTHO
10.2 TBEPJOE TEJO, HACATBHBIN Ta3; MOJEIU CTPOEHHS Ia30B, KUIKOCTEH 1
TBEPBIX TEJ, TOUCUHBIN JICKTPUUYCCKUH 3apsil — PU PEIICHUN

(dbu3znueckux 3aaa4y

Pacnio3naBath (pu3nueckue sBaeHus (Ipouecchl) U OObICHATh UX HA
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJIIPHO-KMHETUYECKON TeOpun
CTPOEHHMS BELIECTBA U AJEKTPOAUMHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE NPSMOJIMHEIHOE ABMKEHUE, CBOOOIHOE MaJICHHUE
TeJl, IBMKEHUE TI0 OKPYKHOCTH, MHEPIIMS, B3aUMOJICHCTBHE TE;
103 muddy3ust, OpOyHOBCKOE IBIKCHUE, CTPOCHUE KUIKOCTEH U

' TBEPJBIX TeJl, U3BMEHEHUE 00bEMa TeJl IPU HarPEBAHUU
(oxJax1eHuN), TEIVIOBOE paBHOBECHE, HCIIApEHNE, KOHIEH AL,
IUIaBJICHHUE, KPUCTAIIIN3aLUs, KUIIEHUE, BIAXKHOCTh BO34YXa,
HOBBIIICHNE JAAaBJICHUS T'a3a [IPU €ro HArpeBaHUU B 3aKPBITOM COCYAE,
CBSI3b MEXY MapaMeTpaMu COCTOSTHUS raza B U30IpoLeccax;

QJICKTpHU3aluA TCII, B3aHMOHeﬁCTBHe 3apAa0B

OnuchIBaTh MEXaHUYECKOE JIBUKEHUE, UCHIOJb3Ys (PU3NUYECKUe
BEJIMYMHBI: KOOPJMHATA, [TyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE,
Mmacca Tela, Cuiia, UMITyJIbC Tejla, KHHETUYeCcKas SHepIus,

10.4 NOTEHIMATIbHAsl PHEPTUsl, MeXaHW4YecKas padoTa, MeXaHu4YecKast

. MOIIHOCTb; NIPH OMMCAHUH TPABUIBHO TPAKTOBATH (PU3UUECKUNA CMBICI
UCTIOJIb3YEMbIX BEJIMUUH, UX 0003HAUEHHSI U €IMHUIIBI, HAXOAUTh
(opMyIbl, CBS3BIBAOLINE JAHHYIO (PU3UUYECKYIO BETUUUHY C IPYTUMHU

BCINYHNHaMUN

10.5 OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA T U TEIIOBHIE

SABJICHUS, UCIIOJIB3YA (I)I/ISI/I‘{CCKI/IG BCJIMYMHBI: JaBJICHUC ra3a,




TEMIIEpaTypa, CPEIHsS KHHETHUCCKAst SHEPTUs Xa0THYECKOTO
JIBMOKCHHUS MOJICKYJI, CPEIHEKBAIpaTHYHAs CKOPOCTh MOJICKYI,
KOJIMYECTBO TEILUIOTHI, BHYTPEHHSS SHEPrus, paboTa rasa,

K03 (UIUEHT MOJIE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATENIS; TIPH
ONHMCAaHUH MPABUIHHO TPAKTOBATh QU3HUECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIUYMH, UX 0003HAYCHHS U CMHMIIBI, HAXOUTh
(GopMyJIBI, CBA3BIBAIONINE TAHHYIO GHU3NYCCKYIO BETUYMHY C IPYTUMH

BCJINYMHaAM

10.6

OnuceiBaTh U3y4YEHHBIE 3JIEKTPUUECKUE CBOMCTBA BEILIECTBA U
ANEKTPUYECKHE SIBICHUS (ITPOLIECCH), UCTIONb3Ys (PU3HUECKUe
BEJIMUYUHBL: JIEKTPUYECKUN 3apsil, JIEKTPUIECKOE I0JIE,
HanpsLKEHHOCTD TM0JISL, MOTEHLIMAN, Pa3HOCTh MOTEHLUAIOB; IPH
OTHMCAHNUU IPABUIIBHO TPAKTOBATh PU3NYECKHI CMBICI HCHIOJIB3YEMBIX
BEJIMYMH, UX 0003HAYEHUSI U €UHUIIBI; YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIIIME JAHHYIO (PU3NYECKYIO BEINYUHY C APYTrUMU

BEIMYMHaAMU

10.7

AHAJIIN3UPOBATH (1)H3PI‘—ICCKI/IC MMPONLECChI U SABJICHUS, UCIIOJIb3YA
(bv3MYecKre 3aKOHBI U IPUHITUIIBI: 3aKOH BCEMHUPHOTO TsaroTeHus, |, 11
u |1l 3akonsr HeloTOHA, 3aKOH COXpaHEHUsT MEXaHUYECKON YHEPTHUH,
3aKOH COXPaHEHUS UMITYJIbCa, TPUHIIUT CYIIEPIIO3UIIUHN CHIT, IPUHIIUTI
PaBHOIIPABHS MHEPITUATBHBIX CUCTEM OTCYETA; MOJICKYIISIPHO -
KHHETHYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpelHel KHHETUYECKOW PHEPTUH TEIUIOBOTO JABIKCHHS MOJIEKYIT C
a0COJIIOTHOW TEMITePaTypOid, TIEPBBIN 3aKOH TEPMOJIMHAMHKH; 3aKOH
COXpaHEeHHS AIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa; mpu 3Tom
pa3nuyarth CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOe

BBIPQYKEHUE U YCIOBUS (TPaHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIE IIPHUHLIUIIbLI HeﬁCTBHH MallluvH, l'IpI/I60pOB n
TCXHHUYCCKUX YCTpOﬁCTB; pa3jinuaThb yCJIOBUA UX 0€e30I1aCHOTO

HCIIOJIb30BaHUs B HOBCCHHCBHOﬁ KHU3HHU

10.9

BBINOIHATE SKCTIEPUMEHTBI TI0 UCCIICIOBAHHUIO (PU3UYECKHX SIBIICHUH U
MPOIIECCOB C UCIIOIBF30BAHNEM MPSIMBIX U KOCBEHHBIX U3MEPEHUM; TPH
3TOoM (hopmynupoBaTh mpobaemMy (3aa4y) U THUIIOTE3y YUeOHOTO
JKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEATI0KEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBOIbI

10.10

OCYH.[GCTBJ'IHTL MMpsAMBIC U KOCBCHHBIC U3MCPCHU (I)I/ISI/ILIGCKI/IX
BCJIMYUH, ITPU 3TOM BBI6I/IpaTB ONTHMAbHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BATh U3BCCTHBIC MECTOAbI OLICHKU HOl"pGI.HHOCTCfI 1/13MepeH1/1171




10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3HUECKUMH BETUUYNHAMHE C
HCIIOJIb30BAHUEM MPAMBIX U3MEPEHUM; IIPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (PMKCHPOBATh PE3YJIbTATHI TIOJYY€HHON 3aBUCUMOCTH
(U3NYEeCKNUX BETTMYMH B BHJIE TAOJIUI] ¥ TPAUKOB, A€TaTh BHIBOIBI IO

pe3ysibTaTaM UCCIIeJOBaHUS

10.12

CobmnronaTh mpaBmiia 6€30MacHOTO TPy PU MPOBEICHUH
UCCIIEJIOBaHUM B paMKax yueOHOro 3KCIIepUMeEHTa, y4eOHO-
MCCIIEI0BATENIBCKOM U IIPOEKTHOM AESTEIBHOCTH € UCIIOJIBb30BAHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PyI0OBaHUS

10.13

Pemrate pacu€THbIe 331aUM € SBHO 3a/IaHHON (DU3UYECKOI MOJIETIBIO,
UCIO0JIb3YS U3NYECKUE 3aKOHBI U IPUHIIMIIBI; HA OCHOBE aHAIN3a
yCIIOBUS 33J]a4ul BEIOUPATh PU3NUYECKYIO MOJEIb, BBIJIENISATh
(u3nueckue BeIMUMHbI U (POPMYJIIbl, HEOOXOIUMBIE JUIsl €€ pelleHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTH MOJTYYEHHOTO 3HAYEHUS

(hbM3UYECKON BETUIMHBI

10.14

PemaTte kauecTBEHHBIE 3a/]Ja4M: BHICTPAUBATH JIOTHUECKHU
HEMPOTUBOPEUHMBYIO LIETIOYKY PACCYXKJECHUM C OMIOPON HA U3y4YECHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/IC SIBJICHUSA

10.15

Hcnonb3oBath MpH pelieHnH y4eOHbIX 3a/1a4 COBPEMEHHbBIE
nH(OpPMaLMOHHBIE TEXHOJIOTUU IJIs TOUCKA, CTPYKTYPUPOBaHMS,
WHTEpIpEeTAINH U IPEICTaBICHUS YYeOHOU U HAYYHO-TIOMYIISIPHOM
nH(popMaLuY, TOTYYCHHON U3 Pa3IMYHBIX HICTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBOAMTE pUMEPHI BKIIaJ]a POCCUMCKHUX U 3apYOCKHBIX YUEHBIX-
(hU3HUKOB B pa3BUTHE HAYKH, 0OBSICHEHUE IPOIIECCOB OKPYKAIOIIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonb3oBath TeOpeTUUECKUE 3HAHMS 110 (PU3HUKE B TIOBCEIHEBHOM
JKU3HU JIJ1s1 o0ecrieueHrst 0€30MMacHOCTH ITPH OOpaIleHuH ¢ MprudopaMu
Y TEXHUYCCKHMHU YCTPONUCTBAMH, JIJIsl COXPAHEHUS 3/I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIHY€CKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

10.18

PaGotaTh B rpyriie ¢ BBIIOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTY TPYMIIbI, pallMOHAIBHO PACTIPEAEIATh
00513aHHOCTH U IUIAHUPOBATH JIEATEIBHOCTh B HECTaHJAPTHBIX
CUTYalUsX, aJIeKBATHO OLIEHUBAThH BKJIAJ KaX/I0TO U3 YUACTHUKOB

TPYIIBI B pELIEHHE pacCMaTPUBAEMON PO OIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

111

JleMOHCTpHpPOBAThH HA MMPUMEPAX POJIb U MECTO (DU3UKH B
(hopMHpOBaHKMH COBPEMECHHON HAYYHON KapTHHBI MHPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON NEATEIbHOCTH

JIOIEH, LEIOCTHOCTh U €IMHCTBO (PU3NYECKON KAPTUHBI MUPA

11.2

Y4uThIBaTh T'PaHUIBI IPUMEHEHUS U3YUYEHHBIX PU3NUECKUX MOJIEIIEH:
TOYEYHBIN IEKTPUUECKUM 3aps, siAepHas MOJEIb aT0Ma, HyKJIOHHAs

MOJIeJIb AaTOMHOTO $i/ipa MpHU PEeIIeHUH PU3NYECKUX 3aa4

11.3

PacnioznaBate (puznueckue sBiaeHUs (IPOLECChl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB 2JIEKTPOTMHAMUKH U KBAHTOBOW (DM3UKH:
AIIEKTpUYECKast MPOBOJAUMOCTD, TETIJIOBOE, CBETOBOE, XUMHUECKOE,
MarHuTHOE JICHCTBYSI TOKA, B3aUMO/ICHCTBHE MarHUTOB,
AIIEKTPOMArHUTHASI HHAYKIIHS, IEHCTBHE MarHUTHOTO TTOJIST Ha
MIPOBOJIHUK C TOKOM W JIBUXKYIIIUKCS 3apsi[l, ITEKTPOMarHUTHBIE
KoJieOaHus U BOJIHBL, MPSIMOJIMHEHHOE pacipOCTpaHEHUE CBETa,
OTpaXeHHUeE, IpesIoMIIeHue, HHTepdepeHns, Tudpakius 1
MOJISIpU3aIns CBETA, TUCTIEPCHS CBeTa, (DOTOIEKTpUIECKUN P PexT
(boToaddext), cBETOBOE TaBIICHNE, BOSHUKHOBEHHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJIOpPO/I1a, ECTECTBEHHAsI U UCKYCCTBEHHAas

PaaruOaKTHBHOCTDb

114

OnuceiBaTh U3y4EeHHbIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHE,
MarHUTHbIE, ONTHYECKUE, DJIEKTPUUECKYIO TPOBOUMOCTh PA3IUYHBIX
Cpell) U IEKTPOMArHUTHBIE SIBIICHUS (TIPOIIECCHI), UCTIOIb3YS
(u3nuecKkre BeIHUMHBI: SJICKTPUUYECKUN 3apsijl, CUla TOKa,
ANEKTPUYECKOE HAIPSHKEHUE, DIIEKTPUYECKOE CONPOTUBIICHUE,
pa3HoCTh noTeHuuanos, DJIC, paboTa Toka, UHIYKIMS MarHUTHOTO
noJis, cuia Ammnepa, cuia JlopeHia, ”HAyKTUBHOCTh KaTyIIKH,
SHEPrusl MMEKTPUIECKOr0 U MAarHUTHOTO TOJICH, MEPUO U 4YacToTa
Kosie0aHul B KoJieOaTenbHOM KOHTYpE, 3apsi/i U CUIIa TOKa B Mpoliecce
TapMOHUYECKHX DJIEKTPOMATrHUTHBIX KoJebaHui, poKycHOe
paccTosiHUe U ONTHYECKAast CUjia JIMH3bI; PU OTIMCAaHUU TIPABUIBHO
TPaKTOBATh (PUIUUECKHUI CMBICI UCTIOTB3YEMbBIX BETUYHH, UX
0003HaYEeHHSI U €JMHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAOIINE

JAHHYIO (PU3MYECKYIO BETMYUHY C JPYTUMU BEINYUHAMHU

115

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHUSA U IPOUCCCHI, HCIIOJIb3YA




(bu3nyecKue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YACTOTA CBETA, SHEPTHS U UMITYJIbC (DOTOHA, TIEPHO T
NOJIypacIajia, SHeprus CBA3U aTOMHBIX SIEP; IIPU OIIMCAaHUU
IPAaBUJIBHO TPAKTOBATh (PU3NUYECKUN CMBICI UCITIOIb3YEMBIX BEJMYMH,
UX 0003HAYCHHS U €AMHHULIBI; YKAa3bIBATh (DOPMYIIBI, CBSI3bIBAIOIIHE
TaHHYIO (PU3MUYECKYIO BEIMYUHY C JPYTUMU BEIMYNHAMH, BBIYHCIISATH

3HaYeHUE (PU3NICCKON BEITMIUHBI

11.6

AHanm3upoBaTh PU3NUECKUE POLIECCH U SBJICHUS, UCTIOJIB3YS
(bu3UYecKre 3aKOHBI U MIPUHIUIIBL: 3aKOH OMa, 3aKOHBI
MOCJIE0BATEIBLHOTO U NAapAJUIETBHOTO COEANHEHNUS! TPOBOHUKOB,
3aKkoH Jlxoyns — JIeHna, 3aK0H 2JIEKTPOMArHUTHOM MHAYKIIUH, 3aKOH
MPSIMOJIMHEHHOTO PacpOCTPAaHEHHsI CBETA, 3aKOHBI OTPAYKEHUS CBETA,
3aKOHBI IPEJIOMJICHHSI CBETA, ypaBHEHUE DUHIITENHA [
(dhoTorddekra, 3aK0OH COXpaHEHHUS SHEPTUH, 3aKOH COXPAHEHUS
HMITYJIbCa, 3aKOH COXpaHEHUS JIEKTPUUECKOTO 3apsijia, 3aKOH
COXpaHEHUsl MacCOBOT0 YHcia, noctynaTel bopa, 3akoH
PaIMoOaKTUBHOTO paclaa; Mpu 3TOM pa3inyaTh CIOBECHYIO
(hopMyITUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BIPAKEHUE U YCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HaIpaBJICHWEC BEKTOpA MHAYKIHWH MarHUTHOTI'O I10JIA

MPOBOJITHUKA C TOKOM, CHJIbI AMriepa v cuiibl Jlopeniia

11.8

CtpouTh 1 ONUChIBaTh U300paKEHUE, CO3aBAEMOE TIII0CKUM

3€pKajJoM, TOHKOU JIMH301

11.9

BBINONMHATE AKCTIEPUMEHTBI TI0 UCCIICIOBAHHUIO (PU3UYECKHX SIBICHUH U
IPOIIECCOB C UCTIOJIB30BAHUEM IMPSIMBIX U KOCBEHHBIX U3MEPEHHI; TIPU
aToM GOPMYIIMPOBATH MPOOJIeMY (3a7a9y) U THIIOTE3Y y4eOHOTO
IKCIIEPUMEHTA, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO

060py,Z[OBaHI/IH, IIPOBOAWTD OIIBIT U (1)OpMy'J'II/Ip0BaTL BBIBObI

11.10

OCYH_[CCTBJ'ISITL IpsAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘IGCKI/IX
BCJIIMYHMH; IIpU 9TOM BLI6I/IpaTI> OIITUMAJIBHEIH CII0CO0 HU3MCPCHUA U

HCIIOJIBb30BAaThb U3BCCTHBIC MCTOAbI OLICHKHU HOFpeHlHOCTeﬁ HSMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3NYECKUX BEJTMUYUH C UCTIOJIb30BAaHUEM
IPSIMBIX U3MEPEHUI; TIPU TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCUpOBaTh Pe3yNbTaThl NOJYYEHHOHN 3aBUCUMOCTH (PH3UUECKUX
BEJIMYMH B BUJIEe TaOIMIl U rpadUKOB, A€1aTh BBIBOJBI 110 pe3yibTaTaM

HCCIICA0BAaHUA

11.12

Cobmoiate mpaBmia 6€30MacHOro Tpy/Ja Ipy MPOBEAECHUN

HCCIEI0OBAaHUN B paMKax yqe6Horo OKCIICPUMCHTA, yqe6Ho-




HCCJIEIOBATEJIBCKON U MPOEKTHOM JEATEIBHOCTU C UCIIOJIb30BAaHUEM

MU3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PyI0BaAHUS

11.13

Pemrate pacuérHbie 331241 ¢ SIBHO 3aJaHHOH (pr3HIECKON MOJENBIO,
HCII0JIb3YA (1)I/I3I/I‘-ICCKI/IG 3aKOHBI 1 IPUHIMIIBI; HA OCHOBC aHAJIN3a
YCIIOBHUA 3ada4n BI)I6I/IpaTI) (1)I/I3I/I‘-ICCKYIO MOACIb, BBIACIATH
¢bu3nveckre BeMUYHHBI U (OPMYITbI, HEOOXOAUMBIE ISl €€ pereHHs,
IMPOBOAUTH pvaéTm 1 OUCHHUBATH PCAIIBHOCTD IMOJIYYCHHOI'O 3HAYCHUA

(bU3HUECKON BEITMYNHBI

11.14

PemaTe kauecTBEHHBIE 3aJ]Ja4M: BHICTPAUBATH JIOTHUYECKU
HEMPOTHUBOPEUMBYIO LIETIOYUKY PACCYXJCHUI C OMIOPON HA U3y4YECHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘-I€CKI/I€ SIBJICHUA

11.15

Wcnonb30Bath MpH pelieHnH y4eOHbIX 3a/1a4 COBPEMEHHbBIE
nH(}OpPMaLMOHHBIE TEXHOJIOTUHU JJIsl TOUCKA, CTPYKTYPHUPOBAaHMUS,
WHTEpPIpEeTAINH U IPEICTABICHNUS YUeOHOW U HAYYHO-TIOMYIISIPHOM
nH(popMalny, TOJYYEHHON U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU

aHAIIM3UPOBATH MOJy4aEMYI0 HH()OPMAIUIO

11.16

OOBSACHATH MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3iuyaTh yCcIOBUS UX O€30MIaCHOTO MCIIOJIBb30BaHMS B

HOBCEIHEBHOM KU3HU

11.17

[IpuBoAMTE MpUMEPHI BKIJIaJ]a POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-
(U3HMKOB B pa3BUTHE HAYKU, B 00BICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb3oBatk TeOpeTHUECKUE 3HAHUS 110 (PU3HKE B TIOBCEIHEBHOM
YKU3HU 7151 oOecrieueHrst 0€30MacHOCTH TPH OOpaIleHuH ¢ MprudopaMu
Y TEXHUYCCKHMHU YCTPOMCTBAMU, JUTSI COXPAHEHUS 3I0POBBS H

CO6J'IIO,Z[€HI/I${ HOPM 3KOJIOTHYECKOI'O IMTOBCACHNS B Opr>1<anme171 cpeac

11.19

Pab6orats B TPYIIIC C BBIIOJIHCHHUEM PA3JIMYHBIX COIIUAJIBHBIX poneﬁ,
IIJIaHUPOBATb pa60Ty T'pYIIIbL, PAIUOHAIIBHO paCIpeaACIIATh
00513aHHOCTH U IUIaHUPOBAThb ACATCIIbHOCTD B HCCTAHAAPTHBIX
CUTyalUAX, AACKBATHO OLICHNBATL BKJIAJ KAXKIOTO U3 YHACTHUKOB

TPYIIIBI B PELIEHHE paccMaTpruBaeMOil MPoOIIeMbl




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
pasjaena

Ko nposepsiemoro

3JJEMECHTA

HpOBepﬂeMble JJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYHYHOI'O [TO3HAHU A

11

®usuka — Hayka o npupoje. Hayunsie
METO/Ibl TO3HAHUS OKpY>Karolero Mmupa. Posib
JKCIIEPUMEHTA U TEOPUU B IIpOLiecce

MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue PU3NYECKUX SIBICHUN U
npoiieccoB. Hayunsie runotesnsl. Gusnyeckue
3aKOHBI ¥ TEOPHUH. [ paHUITBI MPUMEHUMOCTH
buszndeckux 3akoHOB. [IpuHITMT
cooTBeTCTBUA. Potb 1 MecTo pu3uku B
(GhopMUPOBaHNH COBPEMEHHON HAyYHOM
KapTUHBI MUPA, B PAKTHYECKOMN

NEeITEIbHOCTH JIOIEN

MEXAHHKA

2.1

KNMHEMATHKA

2.11

Mexannueckoe npmxkenne. OTHOCUTENLHOCTD
MexaHnyeckoro asmxennsa. Cucrema oTcyéra.

Tpaekropus

2.1.2

[Tepemenienue, CKOpOCTh (CpenHsisl CKOPOCTh,
MT'HOBEHHAsl CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOU TOYKU, UX MIPOEKIIMH HA OCU
cuctembl koopauHat. CioxxeHue

nepeMemeHI/Iﬁ X CJIOXKCHUC CKOpOCTCﬁ

2.1.3

PaBHOMEpHOE U paBHOYCKOPEHHOE
npsMoJInHEHoe nBrxeHue. ['papuxu
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH,
YCKOPEHHUS, IIyTU U NTepEMELICHUS

MaTepHaHBHOﬁ TOYKHU OT BPEMCHU

2.1.4

CBo0OoHOE MajieHne. Y CKOpeHne cBOOOTHOTO

nmaaCHUuA




2.15

Kpusosmnueiinoe neuxenue. PaBHoMepHOE
JABUXXCHUC MaTepHaJIBHOfI TOYKH II0
OKPY’KHOCTH. YTJI0Bas CKOPOCTb, JITHEHHAs
ckopocts. [Ieprnon u gacrora.

LleHTpOCTpEMHUTEIEHOE YCKOPEHHE

2.1.6

TexHu4ecKkue ycTpouCcTBa: CIIUIOMETD,
JIBUKECHHE CHAPAJIOB, LIEITHBIE U PEMEHHBIE

nepeaayn

2.1.7

[IpakTnueckue padotsl. U3mepenue
MI'HOBEHHOH ckopocTu. MccnenoBanue
COOTHOUIEHUS MEXIY NyTSAMH, IPOHICHHBIMU
TEJIOM 3a [OCIIEI0BATEIbHbBIC PABHBIE
NPOMEXYTKHA BPEMEHHU IIPU PaBHOYCKOPEHHOM
JIBU>KEHUH C HAYAJIbHOM CKOPOCTBIO, PAaBHOM
Hymo. 3ydenne ABUKEHUS apuKa B BI3KOU
JKUIKOCTU. V3yueHne NBUKEHUS Tena,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[IpuHiun oTHOCUTENBHOCTH [ anmuies.
ITepBriii 3akoH HptoToHA. MHEpUMaibHbIE

CUCTEMBEI OTCUETa

2.2.2

Macca tena. Cuna. [IpuHuun cynepno3uiuu

CHJI

2.2.3

Bropoii 3akon HeroToHa [17151 MaTepuaibHOM
TOYKH B MHEPIMAILHON cucTeMe OTCUETa
(UCO). Tpetnii 3axon HproToHa 11t

MaTCPHAJIbHBIX TOYCK

2.2.4

3aKoH BCCMHUPHOI'O TATOTCHHUA. Cua TSOKEeCTH.

HepBaﬂ KOCMHYCCKAsA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJIb)KEHUS U CUJIA TPEHUS MOKOS.
Koapduuuent tperns. Cuna conpoTHBICHHS

IMpUu ABWXKXCHUU TECJIAa B ) KUAKOCTU HUJIU Ir'a3eC

2.2.7

HOCTyrIaTe.HBHOG " BpalllaTCJIIbHOC ABUKCHUC




a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMeHT CHIIBI OTHOCHUTEIBHO OCH BpalICHUA.
[Imedo cuitbl. YcnoBus paBHOBECHS TBEPIOTO
tena B ICO

2.2.9

TexHuyeckue yCcTpoucTBa: NOAMINITHUKH,

ABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotsl. U3ydenue aBuxeHus
Opycka Mo HaKJIOHHOH IJIOCKOCTHU MOJT
NeficTBEM HECKOJbKUX cuil. MccnenoBanue
3aBUCUMOCTHU CHJI YIIPYTrOCTH, BO3ZHUKAIOLINX
B IeOpMUPYEMOIL IPYKUHE U PE3UHOBOM
o0pa3slie, OT BEIMUYUHBI UX J1eopMalnu.
HccnenoBanue ycnoBU paBHOBECHS TBEPIOTO

TE€JIa, UMCIOIICTO OCh BpAalllCHUA

2.3

3AKOHbI

COXPAHEHUIA B MEXAHUKE

2.3.1

NmMnynsc MmaTepraibHOW TOUYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. MIMITylIbe cuitbl 1

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus umiynsca B MCO.

PeakTuBHOE IBHKEHUE

2.3.3

Pabora cuier

2.3.4

MOoONIHOCTh CHIIBI

2.3.5

Kunernueckas OHEpIusi MaTCpHaHBHOﬁ TOYKH.

TeopeMa 0 KHUHETUYECKOM SHEPTUHU

2.3.6

[ToTennmanesHas sueprus. [loTenunansHas
SHEprus ynpyro neopMUpOBaHHON
npyxusbl. [loTeHnanbpHas sHeprus Tena

BOJIM3HU IOBCPXHOCTH Semin

2.3.7

IloTeHnManbHBIE M HEMOTEHIIUAIBHBIE CUJIBL.
CBs3b pa6OTLI HCIMIOTCHIIMAJIbHBIX CHUJI C
H3MEHEHHEM MEXaHUIECKOMU SHEPrun
CHCTEMBI TeJl. 3aKOH COXpaHCHU

MEXaHHU4YeCKOI OHCPTUHn

2.3.8

anyrne " HCYIIPYTUEC CTOJIKHOBCHHA




TexHuueckue ycTpouCTBa: IBUKECHHUE PAKET,

2.3.9
BOJIOMET, KOTIEp, IPYKUHHBIN ITUCTOJIET
[IpakTuyeckue padotel. 3ydenue cBsizu
2310 CKOPOCTEH TeJl IPU HEYIIPYTOM yJape.

HccnenoBanue cBsi3u pabOTHI CHITHI C

W3MCHECHHEM MEXaHMICCKOM OHCPruu TCiia

MOJIEKVYJISIPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJIIPHO-KUHETUYECKOM TEOPHUU

311

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
neuxkenue. udpdysus. Xapakrep IBUKEHUS U

B331/IMO)I€I71CTBI/I51 YacCcTHIl BEICCTBa

3.1.2

Moenu cTpoeHust ra3oB, KUIKOCTEN U
TBEP/BIX TET U O0BSICHEHUE CBOMCTB

BEIIIECTBA HA OCHOBE THUX MOJICNICH

3.1.3

Macca monekyn. KonnuecTBo BeliecTsa.

[TocrosnHas ABoraapo

3.1.4

TemnoBoe paBHOBecue. TemnepaTypa u e€

m3Mmepenue. [kana remneparyp Llenscus

3.1.5

Mopens uneanbaoro raza. OCHOBHOE
ypaBHEHUE MOJICKYIIPHO-KHHETUUECKON

TEOpUHN NACAIBHOTI'O Ira3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa cpeiHei
KUHETUYECKOM SHEPTUU TEIJIOBOTO JBMKCHHUS

yactul ra3a. [llkana remneparyp KensBuna

3.1.7

Vpasuenue Knanelipona — MeHneneena.

3akoH JlanbTOHA

3.1.8

I"a30BBIC 3aKOHBI. I/Isonpoueccm B HICAJIbHOM
ra3c € IOCTOAHHBIM KOJIHYCCTBOM BCHICCTBA:

U30TepMa, H30Xopa, n3obapa

3.1.9

TexHudyeckne ycTponucTBa: TEPMOMETP,

6apometp

3.1.10

[IpakTuyeckue paboTel. i3MepeHne Maccol

BO3/1yXa B KJaccHoi koMHate. McciaenoBanue




3aBUCHUMOCTHU MCKAY MapaMCTpaMu COCTOSIHUA

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmoanHamuueckas cucteMa. BHyTpeHHss
DHEPrUsl TEPMOJUHAMUYECKON CUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonmuectBo TemnoTs! 1 pabota. BHyTpeHH: s

OHEPTUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buas! Tenonepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSI, M3JIydeHue. TermoéMKOoCTh Tea.
VnenbHasd TeIIOEMKOCTE BelllecTBa. Pacyér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAYC

3.24

[IepBblii 3ak0H TepMoauHamMuky. [I[pumMeHnenne
MIEPBOTO 3aKOHA TEPMOJUHAMUKH K
uzonpoueccam. ['paduueckas uaTeprperanus

paboThl Taza

3.2.5

TermoBble MatMHbL. [[pUHITUIIBEI ASHCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3zoBanus sHEPTUH
B TEIUIOBBIX MamuHax. Koadduruent
nosie3Horo aeicteus (manee — KI1/1)

temioBoi Mamuuskl. [{ukin Kapuo u ero KII/]

3.2.6

BTtopoii 3ak0H TepMOIUHAMUKH.
HeoOpatuMocTh MpoIieccoB B MPHUPOJIE.
TenmoBrle ABUraTeIN. DKOJIOTUUECKUE

HpO6HeMH TCIIOOHCPICTUKHU

3.2.7

TexHudeckune yCTpOHUCTBA: ABUTaTENb
BHYTPEHHETO CropaHus, ObITOBOU

XOJIOAWJIBHUK, KOHAUIHUOHEP

3.2.8

[IpakTuyeckue pabotel. 3Mepenue ynenbHOH

TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

Hap006pa30BaHHe N KOHIACHCAI M. I/IcnapeHI/Ie
Y KUMIEHHE. Y JelIbHas TeIIoTa

napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl




KUIICHUA OT JaBJICHUA

3.3.2

AOCOIIOTHAA U OTHOCUTEIbHAA BIaKHOCTD

BO3ayxa. HacelmeHHbIi nap

3.3.3

TBépnoe teno. Kpucrammueckue u
amop(dHbIe Tera. AHU30TPOIHUS CBOMCTB
KpucTauioB. JKuIKue KpUCTaJLIbI.

CoBpemeHHbIe MaTepuabl

3.34

[lnaBnenue u kpuctamum3anus. Y 1eiabHast

TeruioTa miasnenus. Cyonumanus

3.35

VYpaBHeHUE TEIIOBOTO OaaHca

3.3.6

TexHn4ecKkue ycTpouCcTBa: TUTPOMETP U
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU
MOJTY4E€HHS] COBPEMEHHBIX MAaT€pHalOB, B TOM

YUCJIE€ HAHOMATCPpHUaJIOB, U HAHOTCXHOJIOTUH

3.3.7

[IpakTnueckue padotsl. U3mepenue

BJIAJKHOCTH BO3JyXa

OJIEKTPOJJUHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

DnekTpu3anms Tell. JIeKTpuyeckui 3apsa. Jpa

BUA DJICKTPUICCKUX 3apsa10B

4.1.2

HpOBO,Z[HI/IKI/I, AUBJICKTPUKH U

MMOJYIIPOBOIHHUKH

4.1.3

3aKoH COXpaHCHHUS JJICKTPHUICCKOI'O 3apsdaaa

4.1.4

B3aumopeiictue 3apsanoB. 3akon Kynona

4.1.5

Dnektpuueckoe nojue. Hanpsok€HHOCTH
aneKTpudeckoro nojs. [IpuHiun
cyrneprno3uiuu. JIMHuM HanpsHKEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'O T10JIA.

ITotennman. Pa3HOCTEL TOTEHIINAIIOB

4.1.7

HpOBO)IHI/IKI/I " JUDJICKTPUKHU B IMMTOCTOSIHHOM
QJICKTPUYCCKOM TIOJIC. I[I/IBJ'ICKTpI/I"ICCKaH

IMPOHUITACMOCTDb

4.1.8

OnexrpoéMkocts. Konnencarop.




DeKTPOEMKOCTD TNIOCKOTO KOHJICHCATOPA.

DHeprus 3apsKEHHOI0 KOHJEHCcaTopa

TexHuueckue ycTpocTBa: 3JIEKTPOCKOIL,

IICKTPOMETP, NEKTPOCTATHUYCCKAs 3AIUTA,

4.1.9
3a3eMJIEHHE IEKTPOIIPUOOPOB, KOHJEHCATOD,
KCEpPOKC, CTPYHHBIN IIPUHTED

4110 [IpakTnueckue padotsl. U3mepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CYIICCTBOBAHUSA ITOCTOSAHHOI'O

421 aneKkTpudeckoro Toka. Mcrtounnku Toka. Cuna
Toka. [TocTostHHBIN TOK
4.2.2 Hampsokenue. 3akon OMa a1 yyacTka 1enu
423 DJIEKTPUYECKOE COMPOTUBIIEHUE. Y ACIBHOE
o COTIPOTHUBIICHUE BENIECTBA
Y [TocnenoBarenbHOE, TapaIeIbHOE,
o CMEIIaHHOE COEAMHEHNE TPOBOHUKOB
PaGoTa snmektpuueckoro Toka. 3akoH Jxoyms
4.2.5
— JleHna
4.2.6 MOIIHOCTP IEKTPUIECKOTO TOKA
aneKTpoaBrKymas cuna (nainee — DJ1C) u
127 BHYTpPEHHEE COMPOTUBIICHUE UCTOUYHHKA TOKA.
o 3akon OMa 1St MOJTHOM (3aMKHYTOM )
anekTpudeckoit nenu. KopoTkoe 3ambikanue
DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
nr METaJIJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
o METAJIJIOB OT TEMIIEPaTypHhI.
CBepX1npoBOIMMOCTh
429 OnexkTpudeckuil Tok B Bakyyme. CBoOMCTBa
o ANEKTPOHHBIX MMYYKOB
[MonynpoBoanuku. CoOCTBEHHas! M IPUMECHAs
4.2.10 IIPOBOAMMOCTB MOJIYIPOBOIHUKOB. CBOICTBA

p-n nepexoaa. IloaynpoBoJHUKOBBIE TPUOOPHI




4.2.11

DNEKTPUUECKUI TOK B JIEKTPOIUTAX.
DAEKTPOIUTHYECKAS TUCCOLHALIUS.

DIIEKTPOIU3

4.2.12

DIIeKTPUYECKUM TOK B razax.
CaMOCTOSITEIBHBIN U HECAMOCTOSITEILHBIA
pa3psa. PasnuyHble TUIIBI CAMOCTOSITEILHOTO

paspsga. Monnus. [1nasma

4.2.13

TexHn4ecKkue ycTpoucTBa: aMIIepMETp,
BOJILTMETP, PEOCTAaT, ICTOYHUKH TOKA,
JJIEKTpOHArpeBaTelIbHbIE PUOOPBI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPBI, TEPMOMETP
CONPOTHBIICHNUS, BAKYYMHBIH 11O,
TEPMUCTOPHI U POTOPE3UCTOPHI,

HOHyrIpOBO)IHPIKOBBIﬁ Auoa, raJlbBaHUKa

4.2.14

[IpakTnueckue padotsl. U3yuenue
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOB.
N3mepenne 3/IC uctouHnka Toka u ero
BHYTpPEHHero conpotuBieHus. Habmonenue

ANIEKTPOJIH3a

11 KJIACC

Kon
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemMble 1eMEHTHI COIEP:KAHUS

4

OJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE IIOJIE. 9JIEKTPOMATI'HUTHA A MHAYKIWA

43.1

ITocTosITHHBIE MArHUTHI. BSaHMOHCﬁCTBHC

IIOCTOAHHBIX MAarHuTOB

4.3.2

MaruauTHoe nosie. Bektop MarHuTHO#M
MHAYKIMH. [IpuHIMD Cyneprno3uimm.
Jlunnu MaruutHOM nHAYKUMU. KapTuHa
JIMHUM MarHUTHOW MHAYKLIUH OIS

INOCTOAHHBIX MaroHuTOB

4.3.3

MarsuTtHoe nosjie IpOBOAHHKA C TOKOM.

KapTI/IHa JIMHUH MOJIS JIUHHOTO mpsMOTO




IIPOBOJHMKA U 3aMKHYTOTO KOJIbLIEBOTO
IMPOBOAHUKA, KAaTYIIKH C TOKOM. OnesIT
Opcrena. BzaumoaeicTBre NpoBOJHUKOB C

TOKOM

4.3.4

Cuia Amriepa, e€ MOIyJlb M HalpaBJICHUE
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Cuna Jlopenua, e€ MOyJIb U HaIIpaBJICHUE.
JIBrKeHME 3apsyKEHHON YacTUILBI B
OJIHOPOJHOM MarHuTHOM moJie. Pabora

cuibl Jlopenna

4.3.6

SIBIIeHUE ANEKTPOMATHUTHOW HHAYKIIUU

4.3.7

IToTok BekTOpa MarHUTHOM MHIIYKIIUH

4.3.8

OJIC nHaykuuu. 3aKOH 3JIEKTPOMarHMTHOM

nHaykunu Papanes

4.3.9

Buxpesoe anexrpuueckoe nozue. 31C
WHIYKIUU B IIPOBOJHUKE, IBIKYILIEMCS
MMOCTYMAaTCJIbHO B OJHOPOAHOM MAarHUTHOM

I10JIE

4.3.10

IIpaBuio Jlenna

43.11

NHAyKTUBHOCTB. SIBIICHUE CAMOUHIYKIINH.

OJIC camouHAyKIIMU

4.3.12

:‘)HepFI/IH MAarnuMTHOTIO IT0JIA KaTYIIKH C

TOKOM

4.3.13

:‘)J'ICKTpOMaFHI/ITHOC I10JIC

4.3.14

TexHnyeckre ycTpoucTBa: MOCTOSHHbIE
MarHuThl, YIEKTPOMAarHUTHI,
ANIEKTPOIBUTATENb, YCKOPUTEIN

OJIECMCHTAPHBIX YaCTHUL, MTHAYKIIMOHHAA I1CYb

4.3.15

[TpakTuueckue padoTsl. M3yuenue
MAarHUTHOTO ITOJISl KATYIIKH C TOKOM.
HccnenoBanue nencTBUs MOCTOSIHHOTO
MarHuTa Ha paMKy ¢ Tokom. Mccienoanue

SABJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIUU

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHU A




5.1.1

Konebarenbnas cucrtema. CBoOOIHBIE
kosebanus. 'apMoHUYecKue KoJleOaHus.
[Tepuon, yactora, ammutyna u ¢gasza

KoJe0aHuit

5.1.2

[IpyxuHHBIA MasTHUK. MaTemaTuyecKkun

MasTHHK

5.1.3

YpaBHEHHE rapMOHUYECKIX KOJICOaHUH.
KunemaTnueckoe u JMHaAMHYECKOE

OIMCAaHNE KOJIEOATETHHOTO ABHUKECHUSA

5.1.4

[IpeBpanienue sHeprum npu
rapMoOHUYECKHX KosnebaHusx. CBs3b
aMILTUTY Il KOJICOAHHI UCXOHOU
BEJIMYMHBI C aMIUTUTY/IaMU KoJieOaHui e€

CKOPOCTH M YCKOpPEHUSs

5.1.5

Konebatenbublit kKoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHbIE KOJIeOaHus B
U/IeaIbHOM KOJie0aTeIbHOM KOHTYpE.
Amnanorust Mex1y MEXaHUYECKUMHU U
UIEKTPOMArHUTHBIMU KOJIEOAHHUSIMH.

®opmyna Tomcona

5.1.6

3akoH COXpaHCHUA SOHEPIUU B UACATIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BrIHYX/IeHHBIC MEXaHUYECKHE KOJICOaHUsI.
Pe3onanc. PezonancHasi kpuBas.
BoinyKIeHHBIE IIEKTPOMAarHUTHBIE

KoJIeOaHusl.

5.1.8

Ilepemennsbiii Tok. CHHYCOHMIaTbHBIN

HepeMCHHHﬁ TOK.

5.1.9

MouHOCTh MEPEMCHHOT'O TOKaA.
AMHJ’II/ITY)IHOG n ﬂeﬁCTBYIOHlee 3HA4YCHHC

CHJIbI TOKA U HAITPSZKCHU S

5.1.10

Tpaucdopmarop. [IpousBoactso, nepenaya
U MIOTpeOSICHHE AIEKTPUUECKON SHEPTUH.
OKOJIOTUYECKHE PUCKHU TP IPOU3BOJICTBE

aneKTpudeckon sHepruu. Kynsrypa




HCII0JIb30BAHHUA 3JICKTPOSHCPTHUHU B

HOBCEIHEBHOU KU3HU

TexHuueckue ycTpoicTsa: ceiicmorpad,

5.1.11 ANEKTPUYECKUI 3BOHOK, JINHUU
aNIeKTpornepeaay
[IpakTuueckue padbotsl. MccnenoBanue
3aBUCHUMOCTH TIEPHOIa MAJIBIX KOJIeOaHU
51 12 T'py3a Ha HUTH OT AJIMHBI HUTU U MAaCChbI

rpy3a. MccnenoBanue nepeMeHHOTO TOKa B
IeMU 13 MOCIIeI0BATEIBHO COCANHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U pe3UcTopa

5.2

#H##Part#H#MEX AHNYECKUE 1 DJIEKTPOMAI'HUTHBIE BOJIHBI
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MexaHnndeckue BOJIHEBI, YCJIIOBUA
pacnpoctpanenus. [lepuoa. Cxkopocthb
pacupoCTpaHeHus U JUIHHA BOJIHEI.

HonepeqHHe " IPOJO0JIBHBIC BOJTHBI

5.2.2

WNuTtepdepentus u qudpakims

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa.

BricoTta Tona. TemOp 3ByKa

5.2.4

DJIEKTPOMArHUTHBIC BOJHBL. Y CIIOBUS
U3JITyYCHHS 3JICKTPOMATrHUTHBIX BOJIH.
B3aumHuas opuenTanus BektopoB E, Bu v

B JICKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.2.5

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MPETOMIICHUE, TOJISIPU3ALINSL,
mudpakius, uarepdepennns. CKopocTb

QJICKTPOMArHUTHBIX BOJIH

5.2.6

IIxana 3MeKTPOMArHUTHBIX BOJIH.
IIprMeHeHne 3JIeKTPOMarHuTHHIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHH PaaruoOCBA3U U TCICBUACHU.
Pannonokanms. aﬂeKTpOMaFHI/ITHOG

3arpsA3HCHUC oxpymaromeﬁ CpCabl




5.2.8

TexHru4ecKkue yCcTponuCTBA: My3bIKAJIbHbIE
WHCTPYMEHTBHI, yIbTPa3ByKOBas
JMarHOCTHKA B TEXHUKE U MEJIULIUHE,
paznap, paaMONIpUEMHHUK, TEIECBU30D,

aHTeHHa, tenedon, CBU-neyp

5.3

OIITHUKA

5.3.1

[IpssmMonMHEHOE pacIpOCTPAHEHUE CBETA

B OJIHOpoJHOM cpene. JIyu cBera

5.3.2

OTtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS
csera. [locTpoenne n300pakeHui B TIIOCKOM

3epKaiie

5.3.3

IIpenmomiienne cBeta. 3aKOHBI ITPETOMIICHUS
cBeTa. AOCOJIOTHBIN MMOKa3aTesb

MpesoMIICHUS

5.34

[TosmHOE BHYTpEHHEE OTPAKEHHE.
IIpenenbHBIN yroa NOJHOTO BHYTPEHHETO

OTpakKEeHUS

5.3.5

Hucnepcus cBeta. CiokKHBINA COCTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparorue 1 pacCceHBarOIINE JINH3BL
Tonkast muH3a. DOKYCHOE PACCTOSIHUE U
OTITUYECKasl CHJIa TOHKOM JIMH3HI.
[TocTpoenue n3o0pakeHU B COOMPAIONIUX
U paccenBaronux JmH3ax. @opmyna
TOHKOH NTUH3bI. YBEIUYCHUE, 1aBaeMOe

JINH30U

5.3.7

Hpe,I[CJ'IBI IMPUMCHUMOCTHU FCOMeTqueCKOﬁ

OIITHKH

5.3.8

Nutepdepenuus cBera. KorepeHtHsie
UCTOYHUKHU. Y CIOBUS HAOIIOIEHUS
MaKCUMYMOB U MUHHMYMOB B
UHTEepPEPEeHIIMOHHON KapTHHE OT JABYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpaxius csera. JudpakunonHas

pemérka. YcioBrue HabIIOIeHHS TIIaBHBIX




MAaKCUMYMOB IIpU MMaJCHUHU
MOHOXPOMATHYCCKOI'O CBCTA Ha

T(QPAKIUOHHYIO PEHIETKY

5.3.10 [Monsipuzanus cBera

TexHUYeCKHe YCTPOUCTBA: OUKH, JIyIIa,
dboToanmapar, MpoOEeKIIMOHHBIN arapar,
5.3.11 MHUKPOCKOTI, T€JIECKOI, BOJIOKOHHAS
onTHKa, TUdpaKIIMOHHAS PEIIETKA,

MOJISIPOU T

[IpakTunueckue padotsl. U3mepenue
nokasarens npeinomienus. Mcenenosanue
5.3.12

CBOMCTB M300pakeHUM B JTMH3AX.

HabGmronenue aucnepcun cBeta

SJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['paHnLIBI TPUMEHUMOCTH KIaCCUYECKOMN
MexaHuku. [loctynaTel Teopun

6.1 OTHOCHUTEJIBHOCTU: NHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETa B BaKyyMe,

MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCHTENTBHOCTH OJTHOBPEMEHHOCTH.
6.2 3aMeUIeHHE BPEMEHU U COKpalLlCHUE

JUINHBI

6.3 DHeprus U UMIYJIbC CBOOOHOM YaCTHIIBI

CBsI3b MacChI C SHEPTUEH U UMITYTbCOM
6.4 CBOOOJHOM YaCTHUIIBI. DHEPIUS TOKOS

CcBOOOTHOM YaCTHIIBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. opmyna [1nanka cBs3u SHEPrUn
7.11 ¢doToHa ¢ ero 4yacToToi. DHeprus u

UMIYJIbC (GOTOHA

OTkpbITHE U HccaenoBaHue GoTodpdexTa.
7.1.2 Omneitel A.I'. CtoneroBa. 3aKkOHbI

dotorddekra




7.1.3

VYpaBHenue DUHIITEIHA 1)1

dororddexra. «KpacHas rpanumna»

dororddekra

7.1.4

Hasnenne cera. OnbiTe! [1.H. Jlebenera

7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

Texumueckue ycTpoicTBa: poTOIIEMEHT,
¢doTonaTunk, coaHEUHas Oarapes,

CBETOIUO/T

7.2

CTPOEHUME ATOMA

7.2.1

Monens atoma TomcoHa. OmBITEL
Pezepdopna mo uccieqoBaHui0 CTPOSHUS

aTomMa. HnaHeTapHaﬂ MOJCIb aToOMa

7.2.2

[Toctynatel bopa. U3nydyenue u
norjouieHre GOTOHOB MPH Mepexoie
aToMa C OJTHOTO YPOBHS SHEPTHH HA
npyroil. Buael criektpoB. CekTp ypoBHEH

SHEPTUU aTOMa BOJIOPO/Ia

7.2.3

BoaHoBEIE cBOlicTBa yacTUIl. BoHEI e
bpoiina. KoprnyckyisipHO-BOJTHOBO#
nyanu3M. Judpaxiys 31eKTPOHOB Ha

KpucTajliax

7.2.4

CrionTanHoe u BBIHYKJICHHOC U3JIYYCHUC.

YCcTpoiCTBO M IPUHLIMIT PabOTHI Jiazepa

7.2.5

TexHuueckue yCcTpoicTBa: CHEKTPAIbHBIN
aHayu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBII

KOMIIBIOTECP

7.2.6

[IpakTrueckue padotel. Habmonenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoast Ha6J'IIOI[eHI/Iﬂ " peructpanuun

OJICMCHTAPHBIX YaCTUL]

7.3.2

OTKpBITHE PATMOAKTUBHOCTH. OTBITHI
Pesepdopaa no onpenenenuro cocraBa

pPaaArOaKTUBHOI'O U3JTYUCHHA. CaolicTBa




anbda-, 6era-, raMmma-u3aydeHus. Briusaue

PAAUOAKTUBHOCTU HA JKUBBIC OPraHU3MbI

7.3.3

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxmnonnas mojens siapa ['eiizenOepra —
HBanenko. 3apsn sapa. MaccoBoe 4uciio

sanpa. U3oTonsl

7.3.4

Anbda-pacnan. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ["'amma-
u3yyeHue. 3aKoH paguoaKTUBHOTO

pacmnana

7.3.5

DHeprus cBsI3U HYKJIOHOB B SIIpE.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

SnepHble peakunu. [lenenue u cuHTe3

saaep

7.3.7

Snepusbiit peakrop. TepmosaepHbIi
cunTte3. [IpobieMbl U nepcrneKTUBbI
SIEPHOM SHEPTETUKU. DKOJOTHYECKUE

ACTEKTHI SJIEPHON IHEPTEeTUKHI

7.3.8

DniemMeHTapHble YacTullbl. OTKpBITHE
no3utpoHa. OyHIaMeHTaIbHbIE

B3aUMOCUCTBUA

7.3.9

TexHuueckue yCcTpoicTBa: 103UMETP,
Kamepa BuiibcoHa, siiepHbIil peakTop,

aTroMHasa 6oM0Oa

7.3.10

[TpakTuueckue padoTsl. MccnenoBanue
TPEKOB YaCTHI] (110 TOTOBBIM

doTorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3anoro He6a. Co3Be3us, spkue

3Bé3,I[BI, IJIAHCThI, X BUAUMOC JBHKCHHUC

8.2

Conneunas cucrema. IlmaneTsl 3eMHOM
TPYIIIIBI. IImaneThI-ruranThl U UX
CIIYTHUKH, KaPJIMKOBBIC IIJIAHCTHI. Maisie

tena COIHEYHOH CHCTEMBI




8.3

Comnnrie, hotoctepa u atmocdepa.

CosHeuHas aKTUBHOCTH

8.4

Wcrounuk sneprun CostHua u 3B€371

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU:
Macca, CBETUMOCTb, PanyC, TEMIIEPATYpa,
UX B3aUMOCBs3b. [luarpamma
«CIIEKTPATIBHBIN KJIACC — CBETUMOCTBY.
3BE3/1bI ITIABHOW MOCIIEA0BATEIILHOCTH.
3aBUCHMOCTb «Macca — CBETUMOCTb st

3BE3/] TJIABHOM MMOCIIEA0BATEILHOCTH

8.6

Baytpennee crpoenue 3831, COBpeMEHHEIC
MIPE/ICTABIICHUS O TIPOUCXOXKICHUH 1
sBoJrory CoJTHITA 1 3BE31T. DTallbl )KU3HA

3BE3]T

8.7

Mnuneunsii [Iyts — Hama ["anakTuka.
CrnupanbsHas cTpykTypa ["anmakTuku,
pacrpezaeneHue 3BE3], ra3a u IbLUIN.
IMTonoxenue u nuxenue CoyiHIIa B
["anmaktuke. [1nockas u chepudeckas

IMOACHUCTEMBI TamaxkTukn

8.8

Tune! ranaktuk. PaguoraiakTuky u

KkBa3zapbl. UEpHBIE IBIPHI B A/Ipax rajJakTHK

8.9

Bcenennas. Pacuiupenne BeenenHo.
3akoH Xa00a. PazOeranue rajakTuk.
Bo3spact u paguyc Bcenennoit, Teopus
Bosbioro B3peiBa. Mojens «ropsiaei

Bcenennoii». PenukroBoe HU3JIyUCHHUC

8.10

MacmrabHas cTtpykTypa Beenennoii.
Meraranaktuka. Hepeménubie mpooieMbl

aCTPpOHOMHU




YYEBHO-METOINMYECKOE OBECHHEYEHUE OBPA3OBATEJIBHOI'O

HPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JUIA YYEHUKA

» dusuka, 10 kinace/ Msikumies .., Byxosues b.b., Corckuii H.H.; mon
penakmueit [laphentreBoit H.A. AxknnonepHoe obmectBo «M3aaTeancTBO
«IIpocsewenue»

» dusuka, 11 knace/ Msikumies I'.J1., Byxosues b.b., Yapyrun B.M.; non
penakmueit [laphentreBoit H.A. AkinonepHoe o6mectBo «M3aaTeancTBO

«HpOCBCI_HeHI/IC»

METOINMYECKHUE MATEPHUAJIBI JUIA YYUTEJA

1.YMK ®usuka. Mskumies I'.S. u np. Kimaccnueckuit kype (10-11) ba3oBebrii
YpPOBEHb.

2. https://edsoo.ru/wp-content/uploads/2024/12/bank-zadanij_fizika_2024.pdf
https://prosv.ru/assistance/umk/physics-myakishev.htmi

3. ®usuka. 3amaunuk. 10—11 ki1.: mocobue aist 001eoopa3oBaT. yupexaecHun /
A.II. PeimkeBua. — M.: Jlpoda, 2015.

4. Tematuueckre KOHTPOJIBHBIC U CAMOCTOATENbHBIE paboThl o pusuke. 10-11

kiacc / O.W. I'pomuieBa. — M.: U3marenscTBo "OKk3amen", 2012.

HHUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBHI U PECYPCHI CETH UHTEPHET

1. budmuoteka I{OK https://m.edsoo.ru

2. https://resh.edu.ru

3. www.fipi.ru


https://m.edsoo.ru/

4. https://foxford.ru

5. www.ege.edu.ru






	РАБОЧАЯ  ПРОГРАММА СРЕДНЕГО  ОБЩЕГО ОБРАЗОВАНИЯ
	ФИЗИКА.   БАЗОВЫЙ  УРОВЕНЬ

