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HOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma 1o (u3uke 0a30BOTO YPOBHS HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus pazpaboTaHa HA OCHOBE IMOJIOKEHUI U TpeOOBaHUN K pe3yJibTaTam
OCBOEHHUSI OCHOBHOUM 00pa3zoBareibHOM MporpaMmbl, npeacTtaBieHHbIX B OI'OC
COO, a Ttakxke c y4€toMm enepaibHOM paboyeil mporpamMbl BOCIUTaHHUS M
KOHIICTIIINU TIperojaBanus yaeOHoro npeamera «Du3nka» B 00pa3oBaTEIIbHBIX
OpraHu3anusx Poccuiickoi Oenepannu, pEeAN3YIOIIUX OCHOBHBIC
oOpazoBareNbHbIC TPOTPAMMBL

Conepxanue mporpaMMbl 1O (HU3UKE HAMpaBiIeHO Ha (OPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTHHBI MUpa oOy4varomnmxcs 10—11 knaccoB nmpu oOydeHnn
ux (pu3uke Ha 6a30BOM YPOBHE HA OCHOBE CHCTEMHO -ACSITEIFHOCTHOTO TIOIX0/1a.
[Iporpamma o dpusuke coorBercTByeT TpedoBanusiM GI'OC COO K rmmaHupyeMbIM
JMYHOCTHBIM, PEIMETHBIM M METaNpPEIMETHBIM pe3yJibTaTaM 00y4YeHUs, a TaKXKe
YUUTBHIBACT HEOOXOJMMOCTh peATM3allii MEXKIPEAMETHBIX CBS3EH (QU3UKA C
€CTECTBEHHO-HAYYHBIMHU YU€OHBIMU MpeaMeTamMu. B Hell onpenensoTcs OCHOBHBIE
e U3y4deHus (PU3UKM Ha YPOBHE CPEIHEr0 001mero o0pa3oBaHus, INIaHUPYEMbIC
pe3yabTaThl OCBOEHHUS Kypca (U3MKH: JUYHOCTHBIC, MeETalpeIMETHBIC,
npeaMeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma o pu3uKe BKIIFOYACT:

e TUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (pU3uKy Ha 6a30BOM YPOBHE, B

TOM YHCJI€ IPEMETHBIE PE3YNbTaThl 110 roJaM 00y4YeHUs;

e cojiepkaHue yaeOHOTOo npeamera « Du3nka» mo rojgaM 00ydeHHs.

du3mka KaKk Hayka O HambOoJiee OOIMX 3aKOHAX MPHUPOJBI, BBHICTyMHas B
KadecTBe Y4eOHOT0 MpeaMeTa B IIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIAJ B CUCTEMY
3HaHUH 00 okpykaromeM Mupe. I1IkoapHbINH Kype GU3UKH — CUCTEMOOOp a3y oIt
JUI €CTECTBEHHO-HAYYHBIX Y4EOHBIX MTPEIMETOB, OCKOJIbKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SIBJICHUW, HM3y4aeMbIX XUMHUEH, OHOJIOTHEH,
busnmdyeckoil reorpadmeld M acTpoHOMHeH. Mcmonp30BaHME M aKTHBHOE
npyUMeHeHHe (U3WYECKUX 3HAHUW  OMNpenessieT XapakTep U pa3BUTHE
pPa3HO00Pa3HBIX TEXHOJIOTUH B C(hepe YHEPTETUKHU, TPAHCIIOPTA, OCBOEHHS KOCMOCA,
MOJTy4€HHsI HOBBIX MaTEpHAJIOB C 3aJaHHBIMUA CBOWCTBaMHU M Jpyrux. M3ydeHue
($u3MKK1 BHOCUT OCHOBHOM BKJIa]] B GOPMHUPOBAHUE ECTECTBEHHO -HAYYHOM Kap THHBI
Mupa oOydaromuxcs, B (popMHpOBaHHE yYMEHUU TMPHUMEHSATh HAaydHBIH METO
MO3HAHUS NP BHITIOJHEHUHN UM y4E€OHBIX UCCIICIOBAaHUH.

B ocHOBY Kypca (pu3uKku AJis1 ypOBHS CPEAHEro 0011ero 00 pa3oBaHus MOJI0KEH
psa uael, KOTOPbIe MOYKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypcC SIBISETCS JIOTHYECKH
3aBEpPIIEHHBIM, OH COAEPKUT MaTepual U3 BCeX pa3JenoB (PU3UKU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKU.



Hoes cenepanuzayuu. B cOOTBETCTBUM C HEMl Marepuan Kypca (U3HKH
oObeaMHEH BOKpYr (u3mueckux teopuil. Benmymmm B Kypce sBIsieTcs
dbopMHpoBaHUE NPEICTABICHUI O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEUIECTBE U
HoJe.

Hoea cymanumapuszayuu. EE€ peanmuzanus mnpearnosiaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO MOTeHIHana (U3UYECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTUSA
¢$u3MKH C pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHY €CKUMHU, HDaBCTBEHHBIMU
¥ DKOJIOTUYECKUMU PO OIeMamMHu.

Hoes npuxnaonou nanpasnennocmu . Kypc Gusuku npenosaract 3HakoMCTBO
C HIMPOKUM KPYrOM TEXHHYECKUX M TEXHOJIOTHUYECKUX MPHUJIOKEHUN H3ydeHHBIX
TEOPUH U 3aKOHOB.

Hoes okxonocusayuu peanusyercss IMOCPEACTBOM BBEICHHUS DIIEMEHTOB
COJIepKaHUSA, TOCBAIIEHHBIX JKOJOTHUYECKHUM Tpo0ieMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHBbI C PA3BUTUEM TEXHUKU M TEXHOJIOTHH, a Takke OO0CYKICHUs
npoOJeM palMOHAILHOTO MIPUPOI0MOIB30BAHUS U SKOJIOTUYECKOM 0€301MacHOCTH.

CTep>KHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISIOTCSA Qu3nueckue Teopun (GopMUpPOBAHHUE MPEACTABICHUA O
CTPYKTYpE MOCTPOEHUS PU3UIECKOI TeOpUH, poJi (PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPE/ICTABICHUIX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOPUH, ISl OTIMCAHNUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U TIPOLIECCOB).

CucteMHO-eSTeNLHOCTHBIN MOX0 B Kypce (PU3UKHU peanmn3yeTcs: Mpexie
BCEr0 3a CUET OpraHM3alMU SKCIIEPUMEHTAILHON NEeSATEILHOCTH O0YUarOIXCSL.
Jl1st 6a30BOT0 ypOoBHA Kypca (PM3UKHU — 3TO UCTIOJIb30BAHUE CUCTEMBI (PPOHTAITHLHBIX
KPaTKOBPEMEHHBIX SKCTIEPUMEHTOB U TA00PATOPHBIX pabOT, KOTOPHIE B IPOTPaMME
no ¢u3uke OOBEAMHEHBI B OOIIMI CMHCOK YUYEHHYECKUX MPAKTUIECKUX PadoT.
Beiienenne B ykazaHHOM TiepedHe J1abopaTopHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI U OIIEHKH, OCYIIECTBISIETCSI YUaCTHUKAMHU 00pa30BaTeIbHOIO MpoIecca
UCXOJIsl U3 0COOEHHOCTEH MJIaHUPOBAHUA M OCHalleHus kabunera ¢usuku. [Ipu
3TOM O00eCIeYnBacTCs OBJIAJICHUE OOYYaAIONMMHUCS YMEHHSIMU TIPOBOJIUTH
KOCBEHHBIC M3MEPEHUS, MCCIICAOBAHUS 3aBUCHUMOCTEH (PU3MYECKUX BEIMYUH U
TIOCTAHOBKY OTIBITOB I10 MPOBEPKE MPEJI0KESHHBIX THITOTE3.

Bonpiioe BHUMaHKE yEISIETCS PEIICHUIO0 PACUETHBIX U Ka4eCTBEHHBIX 33/1a4.
[Tpu 3TOM /U151 pacUETHBIX 3a/1a4 MPUOPUTETOM SIBIISTIOTCS 33/1a49H C SIBHO 33/ IaHHON
¢u3nIecKOl MOJENbI0, TO3BOJIIIONINEG TPUMEHSITh HW3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeiia Kypca, TaK W HWHTETPUPYS 3HAHUS M3
Pa3HbIX pa3enoB. J[si Ka4eCTBEHHBIX 3aj1a4 MPUOPHUTETOM SBJISIFOTCS 331aHUS HA
00BsICHEHUE TIPOTEKaHWs (PU3MYECKHUX SBJICHUNM W TIPOIIECCOB B OKPYIKAIOIIECH
KWU3HHU, TpeOyromme BbIOOpa (M3WYECKON MOJACIW IS CHUTyallMu IPaKTHKO -
OpPHMEHTHPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ pedoBanusimMu @PI'OC COO k MaTepranbHO -TEXHUY €CKOMY
oOecreueHnto yueOHOTO npoliecca 0a30BbId YPOBEHb Kypca (U3UKH Ha YpOBHE
cpenHero o61ero oOpa3oBaHMs JODKEH HM3ydaThbCAd B YCJIOBHUAX MPEIMETHOIO
KabuHeTa (PU3MKM WIM B YCJOBHSX HMHTETPUPOBAHHOT'O KaOWHETa MPEIMETOB
€CTeCTBEHHO-HAYYHOT0 IUKIa. B xabunere GU3UKKU TOHKHO OBITH HEOOXOAMMOE
TaboparopHOe 00OpyAOBaHME IS BBHIMOJHEHUS YKAa3aHHBIX B MpOrpamMme Mo
$u3rKe yUCHUUECKUX MPAKTUYECKUX pabOT U IEMOHCTPALMOHHOE 000pyI0BaHHE.

JlemoHcTpanonHoe obopynoBanue (GopMUpyeTcss B COOTBETCTBHM C
OPUHLIMIIOM MUHUMAJIbHOM JIOCTAaTOYHOCTH U  OOECTEeYMBaeT IOCTAHOBKY
NEPEUYUCIICHHBIX B MpoOrpaMMe Mo (U3MKE KIIOUEBBIX JEMOHCTpAlUi i
UCCIIEIOBAaHUSI M3YyYaeMbIX SBJIEHHA M  MPOIECCOB, OMIUPUYECKUX H
(byHIaMEHTATbHBIX 3aKOHOB, X TEXHUYECKUX MTPUMEHEHU .

JlaboparopHoe 000OpynOBaHUE [JJIsI YYEHUYECKUX MPAKTUYECKUX padoT
dbopmupyeTcs B BHUIIE TEMAaTHYECKUX KOMIUIEKTOB M OOECTIeuMBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOywaroumxcs. TeMaThueckue KOMIUIEKTHI
JTabopaTopHOr0 00OPYMOBaHUS JOJDKHBI OBITh MOCTPOEHBI HAa KOMILIEKC HOM
UCIIOJIb30BAaHUH AQHAJIOTOBBIX W HU(POBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETbHBIX CUCTEM B BUJIE IIU(PPOBHIX Ta00OPATOPHIA.

OCHOBHBIMU LIETSIMH M3y4eHUs GU3UKH B 0011IeM 00pa30BaHUU SBIISIOTCS

o (¢dopMHpOBaHUE HHTEpECAa M CTPEMJICHHS OOYYaIOIMXCA K HAyYHOMY
U3YYCHUIO TPUPOIBI, PA3BUTHE MX HWHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUNA O HAYYHOM METO/I€ TIO3HAHUS 1 (POPMUPOBAHUES
UCCJIEIOBATENHCKOT0 OTHOIICHUS K OKPY>KAIOIMM SIBJICHUSIM;

o (hopMHpPOBaHUE HAYTHOTO MUPOBO33PEHUS KaK Pe3ybTaTa U3y4eHHsI OCHOB
CTpOCHUS MaTepuu U PyHTaMEHTATHHBIX 3aKOHOB (PU3UKH;

o ¢opMmHupoBaHUE YMEHUH OOBSACHATH SBJICHUS C HCIOJIH30BAHUEM
bu3nYeCKUX 3HAHUH 1 HAYIHBIX JTOKA3aTeIIbCTB;

o (GopMHpOBaHUE MPEACTABICHUNA O POJHM (U3UKUA I PA3BUTHS JIPYTUX
€CTeCTBEHHBIX HAYK, TEXHUKHU ¥ TEXHOJIOTHH.

JlocTrokeHre THX IeNiel 00ecreunBaeTCs pelieHHeM CIISAYIONMX 3a/a4 B

mpolecce n3ydeHus Kypca Gu3uKku Ha YpOBHE CPEIHEro 00111ero 00pa3oBaHus:

e TpPUOOpPETEHUE CUCTEMBI 3HAHUM 00 00X PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHAX, BKIIOYAS MEXAHWKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY M 3JIEMEHTHI acTPO(PHU3UKH;

e (GopMHpOBaHUE YMEHHH TNPUMEHATh TEOPETUYCCKUE 3HAHUSA JUIT
OoOBbsCHEHUs (U3MYECKHX SBJICHUH B TMPUPOAEC UM IS TPUHITHS
IIPAKTUYECKUX PELICHUM B IOBCEIHEBHOW )KU3HU;



e OCBOEHHE CIIOCOOOB pELICHHSA pA3JIMYHBIX 3a7ady C SBHO 3a/laHHOU
¢u3nyeckoi MoOJENbo, 337ad, MOJPa3yMEBAIOLIMX CaMOCTOSATEIHLHOE
co3/ianue (pu3nuecKoii MOJeNH, afieKBaTHON YCIOBUSM 3a/1a4H;

e TOHMMaHWe (U3UYECKUX OCHOB M MPHUHIMIIOB AEUCTBUS TEXHUUECKHX
YCTPOMCTB U TEXHOJIOTUYECKUX MIPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeay,

e OBJIAJICHUE METOJAMH CaMOCTOATEIbHOIO IJIAHUPOBAHUSA U MPOBENCHUS
(bU3UYECKUX HKCIIEPUMEHTOB, aHAIM3a W WHTEpIpeTanuu HUHGOpPMAIIUH,
OTPEIEIECHNUS JOCTOBEPHOCTH ITOIYYEHHOTO PE3YIIbTATA;

e CO3JIaHME YCJOBUU JUIS PA3BUTUS YMEHUU IIPOEKTHO -UCCIIEN0BATENbCKOM,
TBOPUYECKOU AEATEIBHOCTH.

Ha wusydenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEOHEr0o OOIIEro
obpazoBanusi otBoaUTCs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEZIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mnporpamMme no (U3MKE IMEpeueHb JadOpPaTOpHbIX U
NPaKTUUYECKUX padOT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTENIb [€1aeT BBIOOP
NpOBEACHUS JIADOPATOPHBIX pabOT M OMNBITOB € YYETOM HUHAUBUAYaTbHBIX
0coOeHHOCTEN 00yJaroIIUXCSl.



COAEP>KAHUE OBbYYEHUA
10 KJIACC

Paszgenl. ®u3uka u MeTOAbI HAYYHOT O IO3HAHUSA

dusrka — Hayka o mpupoje. HaydHbie METOABI MO3HAHUSA OKPY’KAOILIETO
mupa. Posb akcieprMeHTa 1 TEOpUH B IPOLIECCE MMO3HAHUS IPUPOABL. DKCIEPHUMEHT
B (PU3HKE.

MoenvpoBanue (U3NUECKUX SIBICHUNW M TpolieccoB. HayuHble TrUmoTe3bl
®duznueckue 3aKOHBI U TEOpUU. [ paHUIBI IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponb u mecto ¢u3uku B GOopMHPOBAHUM COBPEMEHHOW HAYYHOW KapTHHBI
MHpa, B IPAKTUYECKOU JEATETbHOCTH JIFOJEH.

Jlemoncmpayuu

AHasoroBele U UU(GPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIIbIOTEPHBIE
JATYUKH.

Pa3nen2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBukeHHuE. OTHOCHTEIbHOCTh MEXaHWYECKOTO JBHUKEHUS.
Cuctema otcuéra. Tpaekropus.

IlepeMelienue, CKOPOCTh (CpedHsAsl CKOPOCTb, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHE MaTepHATbHOW TOYKH, UX TMPOEKIUMU HA OCH CHUCTEMbI KOOPIHMHAT.
CroxeHue nepeMenieHlii U CI0KeHUe CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MPSIMOJIMHEHHOE NBIKeHue. ['paduku
3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHMs, IyTH ¢ TIEepEeMEICHUs
MAaTEpUAITLHON TOYKHU OT BPEMEHHU.

CBo0OoHOE majieHne. Y CKOpEeHHEe CBOOOHOTO MaeHUS.

KpuBonunenHnoe apmxeHue. JBUKeHNE MaTEpUAIIbHOM TOYKH IO OKPYKHOCTH
C MOCTOSIHHOU 10 MOJYJIXO CKOPOCTBIO. YTJIOBasi CKOPOCTbh, JIMHEWHAS CKOPOCTb.
[lepuon n wacToTa oOparenus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHuyeckue yCTPOWCTBA W NPAKTHUYECKOE NPUMEHEHHWE: CHUAOMETD,
JIBUKEHUE CHAPSAO0B, LIEMHBIE U PEMEHHBIC MIEPENAUH.

Llemoncmpayuu

Mopenbs cuctemMbl OTCUETA, WIDTFOCTPAIUS KUHEMATHYECKUX XapaKTEPUCTUK
JIBVDKCHUSL.

[IpeoOpazoBaHue IBUKEHUHN C UCTIOIb30BAHUEM ITPOCTHIX MEXAHU3MOB.

[lageHue Ten B BO3AyXE U B pa3peKEHHOM IMPOCTPAHCTBE.

HaGmonenne nBwkeHHus Tena, OPOIIEHHOTO TOJ YIiOM K TOPU30HTY U
TOPU30HTAILHO.



N3mepenune yckopeHusi CBOOOIHOTO MaJICHUS.

Hanpasnenne CKOpOCTH PH IBUKEHUM 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

N3yyeHne HEpaBHOMEPHOI'O JBW)KECHHSI C LIEIbIO ONPENEICHUS] MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOUICHHsSI MEXKIY NYTSAMH, NPOWICHHBIMH TEJIOM 34
IIOCJIEIOBATENIbHBIE PABHBIE IIPOMEXYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBW)KCHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuyeHne NBUKEHUS IIApPUKA B BA3KOM KUIAKOCTH.

N3yuenne NBUKEHUS Teaa, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH [ammnes.  IlepBeid  3akoH  HeroToHa
HNuepruaibHbie CUCTEMBI OTCYETA.

Maccatena. Cuna. [Ipunuun cynepno3unuu cuit. Bropoii 3akon Hetotona s
MarepualbHOU TOUKH. Tpernii 3akoH HproTOHA 17151 MaTepHaIbHBIX TOYEK.

3akoH BceMHpHOro TtArotreHusa. Cuma Tskectd. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CkoJbxeHus, kadenus). Cuia tpenus. Cyxoe
Tperue. Cuia TpeHUs CKOJIbXXEHUs U cuiia TpeHus nokosi. KosdduuueHt Tpenus.
Cwiia cOnpOTHUBIICHUA IPU IBUKEHUH TENA B )KUJIKOCTH UJIH Ta3e.

[locTynarenbHo€ U BpalarelibHOE JBUKEHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpaiieHus. Ilnedo cumbl. YcnoBus
paBHOBECH TBEPAOTO TENA.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHWE: IOAIIMITHUAKH,
JBU>KECHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenve nnepuuu.

CpaBHeHuE MacC B3aMOIEUCTBYIOIIMX TEJ.

Bropoi 3akoH HeroToHA.

N3mepenne cui.

ClioxeHue cuiL

3aBUCHUMOCTb CUJIBI YIIPYTOCTH OT AeOpMaIIHH.

HesecomocTs. Bec Tena mpu yCKOPEHHOM MO IBEME U TTAJCHHM.

CpaBHeHUE CUII TPEHHUS TIOKOS, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecUs TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomboi

N3yuenne neukeHust Opycka o HaKJIOHHOM TNIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B NPYXUHE U
pe3uHOBOM 0Opa3ziie, 0T uX aedopmarium.

HccnenoBanne ycinoBHM pPaBHOBECUS TBEPAOIO Ted, MMEIOLIETO OCh
BpALLECHUS.

Tema 3. 3aKkonbl COXpaAHEHU 6 MEXAHUKE

Nmnynsc MarepualbHOM TOYKM (TE€Na), CUCTEMbl MATEPHUAIBHBIX TOYEK.
NMmnynbC Ccuiabl M M3MEHEHHE MMIYJIbCa Tela. 3aKOH COXPAaHEHHsS HMILYJbCa.
PeakTuBHOE IBMKEHUE.

Pabota cuibl. MOIIHOCTB CHJIBL.

Kunernueckas sHeprus marepuanbHOW ToukH. Teopema 00 HM3MEHEHUU
KUHETUYECKOU SHEPTUM.

[loTeHunansHas JHEPIUsl. [loTeHunansHast SHEpPrus yIpyro
nedopmMupoBaHHOU pYyxkuHbIL. [loTeHIIMaTbHAs SHEPTHUS TeNa BOJIM3HU IOBEPXHOCTH
3emMiu.

[loTreHumanbHble W HENOTEHUUAIbHble  CcuWibl.  CBA3b  paboOTHI
HENOTEHIUAIbHBIX CUJI C U3MEHEHUEM MEXaHNY €CKOM SHEPTUH CUCTEMBI TEJI. 3AKOH
COXpaHECHMSI MEXaHUYECKOW SHEPTUU.

Yupyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCcTpOUCTBA U NMPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIIED,
IIPYKUHHBIA TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE IBHXKEHUE.

[lepexo1 TOTEHUMANTBHOM YHEPTUU B KWHETUYECKYIO U 0OpAaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule padbombvi

N3ydeHne aOCOIIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JBYX OJMWHAKOBBIX
HUTSHBIX MAITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIbI C U3MEHEHHEM MEXaHU4YeCKOU 3Hepruu
TeNa Ha MPUMEPE PACTIKEHUS PEZUHOBOTO KI'yTa.

Pa3nen 3. MoJiekyasipHasi (PM3UKA U TEPMOAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI M eopuu

OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO -KUHETUYECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmwxkenue. uddysus. Xapakrep IBIKEHHS WU
B3aMMOJCUCTBUSA YaCTHI] BEHIeCTBA. MoOJIeM CTPOEHUS Ta3oB, KUIAKOCTEH U
TBEPJIBIX TEJI U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE 3TUX MoJjieNieil. Macca u
pa3Mepbl Mosiekyll. KonmuectBo BemectBa. [loctostnaas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. [llkana temneparyp
Lenbcus.



Mogens  wupeanibHOTO raza. (OCHOBHOE€ ypaBHEHHE  MOJIEKYJISIPHO -
KUHETHYECKON TEOPHH HICAbHOTO ra3a. AOCOJIOTHAs TeMIepaTypa Kak mepa
CpEHEN KWHETUYECKOW SHEPTrHM TEIUIOBOTO ABMKEHMs uvactul rasa. lllkanma
temneparyp KenbBuHa. ['a3oBbie 3ak0oHbI. YpaBHeHue MeHnneneeBa—KnanepoHna.
3akoH /lanpToHa. M30mponeccsl B HI€AIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mMpeacTaBiIeHHE H30MPOLIECCOB: M30TEpMa, H30X0pa,
n3zo0apa.

TexHuueckne yCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: TEPMOMETD,
O6apomerp.

Llemoncmpayuu

OmnbIThl, JTOKa3bIBAIOIIME IMCKPETHOE CTPOEHHME BelIECTBa, (oTorpadun
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OmnbIThl 110 TUPPY3UH KUAKOCTEHN U ra30B.

Mojenb 6pOyHOBCKOTO JBUKEHUS.

Mopnens onbita LlTepHa.

OnbITHI, JOKa3bIBAOIIINEC CYILIECTBOBAHUE MEXMOJIEKYJIIPHOIO
B3aUMOICHCTBUS.

Mo zenb, MIUTOCTpUPYIOIIAs TPUPOAY JIABJICHUS T'a3a HA CTEHKU COCY/IA.

OnbITel, WUIIOCTPUPYIOIIME YPABHEHHWE COCTOSHHMS WIACAIBHOTO Trasa,
MU30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

Onpenenenne Macchl BO3AyXa B KIIACCHOM KOMHAare HA OCHOBE M3MEPEHUM
00bEMa KOMHATBI, JAaBJICHUSI U TEMIIEPATyphl BO3AyXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXTY ApAMETPAMH COCTOSHUS Pa3PEKEHHOIO
rasa.

Tema 2. OcHosbl mepmMoOUHaMuKu

TepMmoanHamuueckass cuctemMa. BHYTpEHHssI dHEpPrusi TEpMOIUHAMHYECKOU
CUCTEMBI U crioco0bI e€ n3meHenus. KonuuecTBo TerioTsl U paboTta. BHyTpeHHss
DHEPTHsl  OJHOATOMHOIO  MJACAIBHOrO  raza. Buabl  Temionepenaydu:
TEIIONPOBOAHOCTh, KOHBEKLMS, U3Ty4EHHUE. Y ACIbHAS TEIUIOEMKOCTD BEILECTBA.
KonnuecTBO TEIOTHI MPHU TEILIONIEPEAYE.

[lonstue 00 ammabatHoM mporiecce. [lepBhIii 3aKOH TEPMOJIMHAMMKH.
[IpumeHeHre mepBOTO 3aKOHA TEPMOJAMHAMHUKHU K u3ompoieccaMm. ['paduueckas
UHTEpIpeTalus padoThl ra3a.

Bropoti 3akon TepmoauHamuku. HeoGpaTuMocTh MpoOIeCCOB B MPUPOJIE.

TeroBple  MammHbl.  [IpyHOMOBI  OEWCTBUS  TEIUIOBBIX — MAILIMH.
[IpeoOpazoBanust 3HEpruM B TEIUIOBBIX MammHax. KosdduuueHnt mnosezHoro
nerictBusl TerioBod mammbbl. [lukn KapHo m ero xosduimeHT Moae3HOro
NENCTBUA. DKOJOTUY €CKHUE MPOOJIEMbI TETIOIHEPTETUKH.



Texnuueckue yCTpOiICTBA M MPAKTUYECKOE NPUMEHEHHUE: JBHUraTellb
BHYTPEHHET0 CrOpaHusi, ObITOBON X0JI0UIbHUK, KOHIUIIHOHED.

Llemoncmpayuu

V3MeHeHne BHYTpEHHEW SHEpPruM Tela MPU COBEPIICHUH Pa0OTHI: BBIJIET
npoOku u3 OYTBUIKM TOJl JEHCTBHUEM CKaTOro BO3Jyxa, HarpeBaHue 3¢pupa B
JATyHHOU TpyOKe MyTéM TpeHHs (BUAECOAEMOHCTPALUSA).

M3MeHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTyphl) Tela MpHU TEIIonepeaaye.

OmnbIT 10 aaAMabaTHOMY PaCUIMPEHUIO BO31yXa (OIBIT C BO3TyLIIHBIM OTHUBOM).

Moienu mapoBoi TypOUHBI, JBUTATENs] BHYTPEHHETO CTOPaHUsl, PpEaKTUBHOIO
JBUTATEJISI.

Yuenuueckuii sxcnepumenm, 1abopamopHule padoomoi

N3mepenue yaenbHOM TeoEMKOCTH.

Tema 3. Azpezamuvie cocmoanus eeutecmea. Dazoewvie nepexoovl

[TapoobOpazoBanue u kKoHaeHcalus. Micriapenue u kumnenue. AOCOJIIOTHAS U
OTHOCHUTEJIbHAS BIAKHOCTh BO3Ayxa. HacbllieHHbI map. YjenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT J1aBJICHUS.

Tépaoe Teno. Kpucrawmueckue u amopHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaoB. Kungkue kpuctawisl. CoBpeMeHHble MaTtepuanbl. [lnaBrneHue u
KpUCTauM3auus. Y aenbHas Teriora miasienus. CyOomumarius.

YpaBHeHue TemnoBoro OanaHca.

Texnuueckue ycTpoWCTBA M NPAKTHUECKOE NPUMEHEHUE: TUTPOMETP U
NICUXPOMETP, KAJTIOPUMETP, TEXHOJOTHH MOJYUYE€HUsI COBPEMEHHBIX MaTEPHUAJIOB, B
TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCcTBa HACHIILIEHHBIX MAPOB.

Kunenue npu noHWKEHHOM JIaBJICHUU.

CnocoObl U13MEpEHUs BIAKHOCTH.

HaOmtonenne HarpeBaHus U IJIaBJICHUS] KPUCTALNTMUECKOTO BEILIECTBA.

JlemoHCcTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule padbomboi

N3mepenne 0OTHOCUTENbHOM BIaXXKHOCTH BO3/1yXa.

Pa3znen4. DiieKTpoAHHAMHUKA
Tema 1. Inekmpocmamuxa
DnexTpu3auus Tel. DIIEKTpUIecKui 3apsa. [[Ba Buaa aJIeKTpUueCKUX 3apsiioB.
[IpOBOTHMKM, JOUDJIEKTPUKM W IOJYNPOBOAHUKH. 3aKOH  COXPaHEHUS
AIIEKTPUUYECKOTO 3apsaa.
BsaumonerictBue 3apsa0B. 3akoH Kynona. TodueuHsli a1eKTpudecKuii 3apsi.
Onextpuueckoe mnosie. Hampsbk€HHOCTH  anekrpuueckoro mnots.  IpuHoun



CYIEPIIO3ULINU AICKTPUUYECKUX TOJEN. JIMHMM HAnps>KEHHOCTH AJIEKTPUYECKOTO
TOJISL.

Pabora cui anektpoctatuueckoro noJisi. [loreHiman. Pa3HocTh NoTeHIIMATIOB.
[IpOBOOHHUKM W HOUANEKTPUKH B DIIEKTPOCTATUYECKOM moJe. [ludnexkrpuueckas
MIPOHUIAEMOCTb.

DnekTpoéMKOCThb. KoHmeHcarop. DIeKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHepTrUs 3apsHKEHHOTO KOHEHCATOPA.

TexHnueckne YCTPOWCTBA M IPAKTUUECKOE NPHUMEHEHHE: DIIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATHUUECKask 3allliTa, 3a3€MJICHHUE DJIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMPOBAIbHBIM annapar, CTpyHHbINA IPUHTED.

Llemoncmpayuu

YCTpOKUCTBO M IPUHLMIT IEUCTBUS DIEKTPOMETPA.

B3anmoaelicTBre HaRIEKTPU30BaHHBIX TEIL

DJEKTPUYECKOE MOJIE 3apHKEHHBIX TEL.

[IpOBOJHUKY B AIEKTPOCTATUUECKOM TOJIE.

DJEKTpOCTATUYECKAS 3AIINTA.

JIA3TIEKTPUKY B DJIEKTPOCTATUIECKOM IOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAIH
IJIACTHH, PACCTOSIHUS MEXK1Y HUIMU U JURJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopHsle pabomul

N3mepenne 351eKkTpoEMKOCTH KOHAEHCATOpAa.

Tema 2. Ilocmoanunwtii 31ekmpuyeckuit mok. Toku 6 paznuunuix cpeoax

DJEKTPUYECKUA TOK. YCJIOBHUS CYIIECTBOBAaHUSI JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [locTOsITHHBIN TOK.

Hampsxenue. 3akon Oma 17151 y4acTKa LETH.

DJIEKTPUYECKOE COMPOTHUBJICHUE. YEIbHOE CONPOTHUBIICHHE BEUIECTBA.
[TocnenoBarenbHOE, TapaALIEIbHOE, CMEIIAHHOE COEUHEHUE ITPOBOTHUKOB.

PaGora oanmekrpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomHOCT
AIEKTPUYECKOT0 TOKA.

DJEKTPOJABUKYILASl CUjla U BHYTPEHHEE COIPOTHUBJICHUE UCTOYHHUKA TOKA.
3axkon OMa 11 TOJTHOM (3aMKHYTOM ) 3JIeKTprudeckoi rienu. KopoTkoe 3aMbIKaHHeE.

OJIEKTpOHHAs  MPOBOJUMOCTb  TBEPJBIX  METALUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS METAIOB OT TeMmneparypbl. CBEpXIIPOBOIUMOCT.

DIIEKTpUYECKUI TOK B BakyyMe. CBOMCTBA JJIEKTPOHHBIX ITY4YKOB.

[TonynpoBonuuku.  CoOCTBeHHass W TNPUMECHas  MPOBOJUMOCTD
oJIyIIpoBOAHUKOB. CBOMCcTBA P—N-TIepexo1a. [loaynpoBoHUKOBBIC TPUOOPHL

OJIEKTpUYECKUA TOK B  pacTBOpaxX M  paciulaBax  3JIEKTPOJIMTOB.
DNEKTPOIUTHYECKAS TUCCOIMAIUSA. DIJIEKTPOJIU3.



DnekTpuueckuii TOK B Tazax. CamMOCTOSATENbHBIA M HECAMOCTOSITENIHLHBIN
pazpsa. Mosnus. [Tnazma.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IIPUMEHEHHE: aMIIEpMETD,
BOJIbTMETpP, PpPEOCTaT, HCTOYHUKUA TOKA, JJIEKTPOHArpeBaTesibHbIe MPUOOPHI,
AIIEKTPOOCBETUTENBLHBIE TPUOOPHI, TEPMOMETP COIPOTUBIIEHHSI, BAKYYMHBIN JUO/L,
TEPMUCTOPBI U POTOPE3UCTOPHI, MOITYIPOBOJHUKOBBIH THO/I, FalbBaHUKA.

Llemoncmpayuu

N3mepenue cuibl TOKA U HANIPSKCHMUSL.

3aBUCUMOCTb COIPOTHUBIICHUS LAJIMHAPUYECKUX NMPOBOJHUKOB OT JJIMHBI,
IUIOIIAAH ITOTIEPEYHOT0 CEYEHUS U MaTepHaIa.

CwmermanHoe COeTMHEHNE TP OBOHUKOB.

[IpssiMoe wu3MepeHue JIIEKTPOIABMXKYLIEH cuibl. KopoTkoe 3amblkaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB BJIEKTPOJIUTOB.

HckpoBoi pa3psl v IPOBOIUMOCTb BO3/IyXa.

OIHOCTOPOHHSA MPOBOJIUMOCTD JUOA.

Yuenuueckuii sxcnepumenm, 1abopamopHule padbomoi

N3yyeHne CMEmaHHOT0 COEMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABWKYIIEH CUJIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

HaOmtonenue snexkrponusa.

MexnpeaMeTHbIE CBA3U

N3yuenne kypca pusuku 0a3oBoro ypoBHs B 10 kinacce OCyIIECTBIAETCS C
YU4ETOM COJEpPKATEIbHBIX MEXIIPEAMETHBIX CBS3E€H C KypCcaMU MaTe€MAaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemmuvie noHamusi, CBA3aHHbIE C W3YYEHUEM METOJIOB HAYYHOI'O
NO3HAHUA: SIBJICHWE, Hay4yHbIN (akT, rumnore3a, Quanyeckas BEIMUMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, SKCTIEPUMEHT, MOIETUPOBAHHUE, MO/IENb, U3MEPEHHE.

Mamemamuxa: peuieHWEe CHUCTEMbl YypaBHEHHWM, JMHEHHas (QyHKIuS,
napaboJa, runep0oa, X rpapuKkd U CBONCTBA, TPUTOHOMETPUYECKHUE PYHKIIUHU :
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKIHUH HA OCU KOOPIUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmueckoe JABWKEHUE B XKUBOU mpupoje, auddys3us, ocMoc,
TEIIIO0OOMEH YKUBBIX OPTaHU3MOB (BUJIbI TEILIONIEPEaun, TEINIOBOS PABHOBECHE),
AIIEKTPUYECKHUE SIBJIEHUS B dKUBOU IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, TEIJIOBbIE CBOKWCTBA TBEPABIX TEIL, JKUIKOCTEN U Ta30B,



DIIEKTPUYECKHE CBOMCTBA METAUIOB,  AJEKTPOJMTHYECKAs  JIHCCOLMAIMS,
rajibBaHHKa.

l'eoepagpus: B1axHOCTb BO3/1yXa, BETPBI, OapOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE IBWKEHHH C HCIOJb30BAaHHEM MEXaHHU3MOB,
y4€T TpPEHUS B TEXHHMKE, MOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHUKE (pakera, BOJOMET W JpYyrue), ABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOAWILHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
NOJIyUECHUSI COBPEMEHHBIX MAaTepHUaloB, B TOM YMCJIE HAHOMAarepuajioB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allUTa, 3a3EMIJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, AIIEKTPOHArpeBarTebHbIC npuOOopBHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FaTbBAHUKA.

11 KJIACC

Pa3zgen4. JiekTpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA

ITocTossHaBIEe MAarHUTHI. B3auMoaelic TBHE MO CTOSHHBIX MAarHUTOB. MarHuTHOE
nojie. Bektop MarHuTHOM MHAYKIUA. [[pUHIIMTI Cynepno3uliui MarHUTHBIX TTOJICH.
Jluann MarHuTHOM WHAYKIMU. KapTuHa JIMHWUKA MarHUTHOW WHIYKLIHMHU TOJIS
MMOCTOSTHHBIX MAarHUTOB.

MaruutHoe TIOJI€ MOPOBOJHUKA C TOKOM. KapTuHa JIMHUN WHIYKIUA
MarHUTHOTO MOJISI JJIMHHOTO MNPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelctBre NpOBOTHUKOB C
TOKOM.

Cuna Amnepa, €€ MO1yJIb U HAlPaBJICHUE.

Cuna Jlopenna, €€ MOAYJIb U HallpaBJIeHUE. J[BUKEHHE 3apSIAKEHHOM YaCTULIBI
B OJJHOPOJIHOM MarHUTHOM noJie. PaboTa cubl JlopeHiia.

SIBneHrE 3JIEKTPOMArHUTHOM HMHAYKUMM. [lOTOK BEKTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOJABWXKYILAS CUJIa HHAYKIUU. 3aKOH 3JICKTPOMarHUTHOU
nHaykunu Papajes.

BuxpeBoe siiekTpudeckoe TmoJje. DJIEKTPOABIKYIIAs Cujla HUHAYKIUU B
MPOBOJHUKE, ABMXKYIIEMCS MTOCTYMATEILHO B OJJHOPOJHOM MarHUTHOM TIOJIE.

ITpaBuio Jlenua.

NHaykTUBHOCTE. SIBJIEHME CaMOMHAYKUHUH. ODJEKTPOJBWXKYINAA CHIIA
CAaMOUMHYKIIUH.

DHEprus MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHHUE: IOCTOSHHBIC
MarHUThl, DJEKTPOMArHUThI, AJIEKTPOJBUTATENIb, YCKOPHUTEIU 3JIEMEHTAPHBIX
YaCTHII, UHIYKIIMOHHAS TI€Yb.



Llemoncmpayuu

OmneIT DpcTena.

OTKJIOHEHHE AIIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHMM MTHAYKIIMY MAarHUTHOTO ITOJIA.

B3aumoenicTBue 1ByX IPOBOIHUKOB C TOKOM.

Cunia Amriepa.

[enictBue cuitel JIopeHa Ha HOHBI ANEKTPOJIUTA.

SIBIIeHME DIIEKTPOMAarHUTHO W HHTYKLINH.

[IpaBuno Jlenua.

3aBUCUMOCTD IEKTPOABMKYLIEH CUJIBI MHAYKIMU OT CKOPOCTH M3MEHEHUs
MarHUTHOTO OTOKA.

SIBneHne CaMOMHIAYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopHule padoomoi

M3yyeHrne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

Hccnenosanne 1eMCTBUS HOCTOSHHOTO MarHUTa HA PAMKY € TOKOM.

HccnenoBanue SBICHUS JIEKTPOMAarHATHOW MHYKLINH.

Pa3nenS. Kojedanus v BOJIHBI

Tema 1. Mexanuueckue u 371eKmpoMazZHUmMHble KO1€0AHUA

Komebarenpuas  cuctema. CBoOOIHBIE MEXaHHMYECKHE  KOJIcOaHWS.
["apmonmveckue xkonedanus. [lepnona, dactora, aMruTyaa W (asa KoJieOaHUM.
[IpyXuHHBIA MasgTHUK. MareMaTnyeCKuii MAasTHUK. YpaBHEHHE TapMOHUYECKUX
koneOanuii. [IpeBparienue sHepTUH IPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii koHTYyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
UACATbHOM KOJIeOaTeTbHOM KOHType. AHAJIOTUA MEXKAY MEXaHHYCCKUMU H
AIIEKTPOMArHUTHBIMU KosieOaHusiMu. Dopmyna TomMcoHa. 3akOoH COXpaHEHHS
SHEPTHUH B UCATLHOM KO0JIe0aTeIhHOM KOHTYPE.

[IpencTaBneHune o 3aryxaronmx KojieOaHWsIX. BEIHYKIeHHbIE MEXaHUYECKHUE
koJjeOanusi. Pesonanc. BeiHYKI€HHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUS.

[lepemennsiii  TOK. CHHYCOMIANbHBIA TMEPEMEHHBIA TOK. MOIIHOCTb
MEPEMEHHOTO TOKa. AMIUIMTYJHOE€ W JCHUCTBYIOIIEE 3HAYCHHUE CHJIBI TOKAa W
HaIPSKEHUS.

Tpaucdopmatop. IIpousBoicTBo, nepenada u NOTPeOICHUE AIIEKTPUYECKOM
HHEPTHUU. DKOJOTHUECKUE PUCKU MPU MPOU3BOJCTBE eKTposHeprun. Kynstypa
MCTI0JIb30BAHUS AJIEKTPOIHEPTUH B IOBCENHEBHOM )KU3HMU.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIIEKTPUYECKUM
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTPOIIEpE1ay.

Llemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOaTeabHOW CHUCTEMBI (NMIPYKUHHBIA WM
MaTeMaTUYECKUI MasiTHUK).



HalGmonenue 3aTyxarommx KosiebaHui.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJICOAHHIA.

HaGmonenue pesonanca.

CB0001HBIE ATIEKTPOMArHUTHBIE KOJICOaHMSI.

OcorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HAMPSIKEHUSI OT BPEMEHHU) JIJIs
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mOCIEIOBATENHHOM COEIMHEHUM PE3UCTOPA, KaTYIIKH
VMHAYKTUBHOCTH U KOHJIEHCATOPA.

Mo ienb TMHUM 3JEKTPOIIEpEaay .

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomul

HccnenoBanue 3aBUCUMOCTH NEPUOAA MaJIbIX KOJI€OaHUIl Tpy3a HA HUTH OT
JUTMHBI HUTU U MaCChI Ipy3a.

HccnenoBanue nepeMEeHHOT0 TOKA B LIETIN U3 MOCJIEA0BATENBHO COEANHEHHBIX
KOHJIEHCATOPa, KaTyIIK! U PE3UCTOpa.

Tema 2. MexanuuecKkue u 3,1eKmpoMazZHUmMHble 60JIH bl

Mexannueckue BOJIHBI, ycioBHUs pactpoctpaHenus. [lepuon. Cxopocts
pacmpocTpaHeHuss M JJiMHA BOJHBL. [lomepeuHble W TPOAOJIbHBIE BOJIHBL
Nutepdepenums u qudpakums MEXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJNIeKTPOMarHuTHbIE BOJHBI. Y CJIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BekropoB E, B, V B anexktpomaruutHo#t BosHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaKE€HUE, MPENIOMIICHHE, MOJIsIpU3aius, AudpaKius,
unTeppepenius. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Ilkana 371eKTpOMAarHUTHBIX BOJH. [IprMeHeHne 3MeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIIBI paguOCBsI3U U TENEBUeHUS. Paanonokanms.

DJIEKTPOMarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEJIbl.

Texuuueckue yCTpOWCTBA M MPaKTUUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE WM MEIUIMHE, pajaap,
panuonpuéMHHUK, TEIEBU30P, aHTeHHa, TenedoH, CBY-neup.

Jlemoncmpayuu

OO6pazoBanue 1 pacpOCTPaHEHUE MOTIEPEUHBIX U MPOI0IbHBIX BOJIH.

Kounebmmoiieecs Teno kak MICTOUHHK 3BYKA.

HaOmonenue oTpakeHus U mpeIoMIICHUS MEXaHUYECKHUX BOJIH.

HaOmonenune nnrepdepeHinu u 1u@pakinuu MEXaHu4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOmtonenue cBsi3M IPOMKOCTU 3ByKa U BBICOTHI TOHA C aMIUTUTYAON H
Y4acTOTOM KOJIeOaHUH.



HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, ITPEIOMIICHHUE,
noJspu3anus, Audpaxius, uHTep pepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. lIpsMonMHENHOE pPACTIPOCTPAHEHHE CBETA B
ogHOopoaHou cpene. JIyd cera. ToueuHbIN HCTOYHHK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpaxeHus cBera. [locTpoenue n3o0paxkeHuil B
IUIOCKOM 3€pKajle.

[Ipenomnenue cBeTa. 3aKOHBI IPEIOMIIEHUS CBEeTa. AOCOJIIOTHBIN MTOKa3aTelb
npenomiieHus. llosHoe BHyTpeHHee oTpaxkeHue. IIpeaenbHblii yroa mNOJHOIO
BHYTPEHHETO OTPAKECHUS.

Jucnepcus ceera. CinoxHbli coctas 6enoro ceera. L[Ber.

CoOuparoiue 1 paccenBaromme TMH3b1. ToHkas aH3a. DoKyCHOE pacCcTOsSHUE
U ONTHYECKas cuia TOHKOM JuH3bL. [locTpoeHue n3o0paxxeHuii B COOMparoimx u
pacceuBarMX JMH3aX. Popmysia TOHKOM JIMH3BI. YBEIWYEHUE, JaBAEMOE JIMH301.

[Ipenensl MPUMEHUMOCTH FEOMETPUUECKOM OTITUKH.

BonnoBass onrtuka. HMurepdepenuus cBera. KorepeHTHble HMCTOYHHKU.
YcnoBusi HaOMOAEHUS MakCHUMyMOB M MHUHHMYMOB B HHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(a3HbIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakius  cera. udpakiuonHas peméTka. YcJioBUEe HaOIOACHUS
[JIABHBIX ~MakCUMyMOB IpPH MaJ€HHMHM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PaKINOHHYIO PEIIETKY.

[Honspuzanus ceera.

TexHnueckne yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHWE: OYKH, JIymNa,
doToanmnapar, MNPOEKIMOHHBIM anmapar, MHKPOCKOI, TEIEeCKOM, BOJOKOHHAs
ONTHKA, TUPpaKIUOHHAS PEIIETKA, TTOJIIPOUS.

Jlemoncmpayuu

[IpsiMOJIMHENHOE PACHpPOCTPAHEHUE, OTPAKEHHE M IPEJOMIICHHE CBETa.
OnTudeckre npudopHI.

IlonHoe BHyTpeHHEE oTpaxkeHue. Moienp CBETOBO1A.

HccnenoBanue CBOWCTB U300 paKEHU B JIMH3aX.

Mopenn MEKpOCKOTIa, TEJIECKOTIA.

Hab6monenne naTepdepeniiuu cBera.

Hab6monenne nudpaximy cBera.

Habmonenue nucniepcum cBeta.

ITosrydyeHue criekTpa ¢ TOMOUIBIO IPU3MBL.

[losryuenue criekTpa ¢ TOMOIIBIO TUPPaKITUOHHOM PEIIETKH.

Habmonenne noyspu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophwie pabomul

N3mepenune nokazaresns NpesioMIIEHUS CTEKIIA.



HccnenoBanre CBOMCTB U300pak€HUH B JIMH3AX.
Habmonenune nucnepcuu cBerta.

Pa3nen 6. OcHOBBI ClIe M ATBHOM TEOPUH OTHOCHTEJILHOCTH
I'paHuLbl MPUMEHMMOCTH KJIACCUYECKOM MeXaHUKH. [locTynarel crienuaibHOM
TEOPUHU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJIYJIsl CKOPOCTH CBETA B BAKyyME,
IIPUHLUII OTHOCUTENBHOCTH DUHIITEHHA.
OTHOCHUTEILHOCTD OTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHHA U COKpAILCHUE
JUJIHBI.
DOHEprusi U UMITYJIbC PEITUBUCTCKON YaC TULIBI.

CBsA3b MACCHI C DHEPTHEN U UMITYJIbCOM PENIITUBUCTCKOM YaCTHULIBI. DHEPTUS
MTOKOSI.

Pa3znen7. KBanroBas pusuka
Tema 1. Inemenmul K6aHM 0601 ONM UKU
®otonbl. Dopmyina [1anka cBsi3u 3HEprun (POTOHA C €r0 YaCTOTOU. DHEPTUS
U UMITyJbC GOTOHA.
OTtkpeiTHe U UccaenoBanue porodrpdekra. OnbiTel A. I'. CtosneroBa. 3aKOHbI

doToapdexra. YpaBHenue DuHmrerHa Ay pororddekra. «KpacHas rpaHuia»
dboTorddekra.

JlaBnenue cBera. OnbiTel [1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA M MpPaKTUUYECKOE MpPUMEHEHHE: (HOTODIIEMEHT,
dboTOo1aTYUK, COHEYHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

DoTo3(PPEKT HA YCTAHOBKE C IUHKOBOM MIACTUHOM.

HccnenoBanue 3akoHOB BHeMHEro Gpotorddexra.

Cseroaunon.

Comnneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogaens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuto o -4acTHIL
IInanerapnas monens aroma. Iloctynarsl bopa. M3nydyeHue u mormioiieHue
(GOTOHOB TIpU MepexoJe aroMa C OJHOTO YPOBHS 3HEPTUM Ha Jpyrou. Bumsbl
crekTpoB. CHEeKTp ypOBHEN SJHEPTUH aTOMa BOJOPO/1a.

BosHoBsie cBolicTBa yacTull. Bonnsl e bpoiinsa. KopryckymnsipHO -BOJTHOBOM
Tyallu3M.

CHOHTaHHOE U BBIHYXJEHHOE U3JTyYEHUE.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CIIEKTPalbHBIA
aHaym3 (CMEKTPOCKOIT), JIa3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu



Monens onbita Pesepdopaa.
Ornpenenenrie NJIMHBI BOJIHBI JIa3epa.
Habmtonenmne nuHeyaThiX CIIEKTPOB U3JTyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomul
HaOmtonenne mmHenyaToro Crekrpa.
Tema 3. Amomnoe aopo
DKCHEPUMEHTBI, JOKA3bIBAIOIIAE CJIOKHOCTh CTpOEHHUA sapa. OTKpwITHE
panuoaktuBHOCTH. OmbIThl Pezepdopaa no onpeneneHuto coctaBa paauoakTHBHOTO
m3nydyenus. CBoiictBa  ambda-, Oera-, raMma-u3aydyeHus.  BiusHue
PaaMOAaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.
OTtkpbiTHE TIpOTOHA W HeWTpoHa. Hykionnas mopens snpa I'elizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uncno saapa. M30tomsl.
Anbda-pacniaf. DJEKTpPOHHBI M TO3UTPOHHBIM Oerta-pacman. [‘amma-
U3JIydeHHUE. 3aKOH paJIMOAKTUBHOI'O PacIiaia.
DHeprus CBsI3U HYKJIOHOB B sifipe. S iepHbie cuiibl. JleekT Macchl sapa.
SlnepHble peakuuu. Jlenenue u CUHTE3 Aep.
SAnepubiii peakrop. TepMmosiaepHbiii cuHTe3. [IpoOsieMbl U TEPCIEKTUBbBI
SIAEPHOM SGHEPTETUKH. DKOJIOTHYECKHUE ACIIEKTHI 1EPHON SJHEPTETUKHU.
DiieMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Metoapl HaOJIFOJIEHUSI M PETUCTPALUH SJIEMEHTAPHBIX YaCTH L.
@yH1aMeHTalIbHbIE B3auMoeicTBUsA. EAMHCTBO (u3NuecKoi Kap TUHBI MUPA.
TexHnueckne ycTpoucTBa U NMPAKTUYECKOE MPUMEHEHHE: T03UMETP, Kamepa
BunbcoHna, siiepHbIil peakTop, aToMHasi bomoa.
Jlemoncmpayuu
CUYETUNK MOHU3UPYIOIIMX YaCTHULI.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomawi
HccnenoBanue TpeKOB yacTull (10 TOTOBBIM oTOrpadusim).

Pa3nen 8. diieMeHTHI aCTPOHOMNH U ACTPOPUZUKH

OTanbl pazBuTHs acTpoHOMUU. [[puKIIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUHU.

Bun 3B&3gHoro Heba. Co3Be3nus, sspkue 3BE3NBI, TUIAHETHI, UX BUIUMOE
JIBUOKECHHUE.

ConneuyHas cucTema.

Connne. CosHeuHass akTUBHOCTh. McTounHuk sHeprun CoJiHIA W 3BE3J.
3BE31bI, UX OCHOBHBIC XAPAKTEPUCTUKU. /[MarpamMmma «CHEKTpaJbHBIM KIIACC —
CBETUMOCTBY». 3BE3/bl TJIaBHOM MOCJICAOBATEIIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]1 TJIaBHOW MOCJIEA0BATEIbHOCTH. BHyTpeHHEE CTpOEHHE



3B€371. COBpEMEHHbIEC MIPEACTABICHUS O MPOUCXOXKIECHUU U 3BotoIMU CoJHIA U
3BE3/1. DTanbl )KU3HU 3BE3].

Mieunbiii [lyte — Hama [amaktuka. [lonokenue u nBuxenue CosHIA B
[Nanaktuke. Tunel ranaktuk. Pagmoranaktuku u kBazapbl. UEpHBIE ABIPHI B SApaxX
TaJIaKTHK.

Bcenennasi. Pacumpenue Beenennoit. 3akon Xab6:1a. Paz0eranue rajgakTuk.
Teopus bonsmoro B3psiBa. PennkroBoe usiryuenue.

MacmrabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepemi€énnbie npo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

HaGmoneHus: HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BAHUEM KOMITbIOTEPHBIX
MPUJIOKEHUN VISl OTIPEIeNICHUS MOJI0KEHHSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
J1aTy: OCHOBHbIE CO3Be311s1 CEBEPHOTO MOJIYIIAPUS U APKUAE 3BE3BI.

Hab6monenus B Teneckon JIynsl, maner, Mneunoro IlyTu.

O0o01maomee NOBTOPeHUE

Poib ¢Qu3uku MW acTpOHOMUU B IKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMATILHOM U ATHUECKOU chepax eI TeIbHOCTH YeJI0OBEKa, POJIb U MECTO (DU3UKU U
aCTPOHOMHUHU B COBPEMEHHOM Hay4YHOU KapTUHE MUPA, pPOJb GU3UUYECKOUN TEOPUH B
dbopMUpOBaHUY MPECTABICHUN O (U3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOmEM psAAy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEICTABJICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSA3U

N3yuenne kypca pusuku 0a30Boro ypoBHsa B 11 kimacce ocCyiecTBiseTCs C
YYETOM COAEPKATEIbHBIX MEXMIPEAMETHBIX CBSI3€d C KypcaMH MaTe€MaTHKH,
OMOJIOTHH, XUMUH, FreoTpaduu U TEXHOJIOTUH.

Mesicnpeomemuble noHamus, CBSI3aHHBIE ¢ M3YYECHUEM METOJI0B HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAy4YHBIM (PakT, rumoresa, Gusnyeckas BEIMYMHA, 3aKOH,
TEOPUsl, HAOIIOEHUE, IKCTICPUMEHT, MOICTUPOBAHNUE, MO/1€]Th, U3MEPEHHE.

Mamemamuxa: pemieHWE CHCTEMBl ypPaBHEHUM, TPUTOHOMETPUYECKUEC
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPHl U WX MPOEKIMUA HAa OCH KOOPJWHAT, CIOKEHUE BEKTOPOB,
MPOM3BOJIHBIE AJIEMEHTAPHBIX (DYHKIWMA, TPU3HAKKA TOJ00US TPEyroJbHUKOB,
oTpeIeNieHuUE IO TIIOCKUX PUTyp 1 00BEMA TEIl.

buonoeus: snexTpudeckuwe SBICHUS B KUBOW MPHUPOJE, KOjIeOaTenbHBIC
JIBVDKCHUS B )KUBOM IIPUPOJIE, ONITHUYECKHUE SIBJICHUSL B )KUBOUW MPUPOJIE, IEUCTBUE
paaualy Ha >KUBbI€ OpTaHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KpUCTAIUTMYECKas CTPYKTYpa TBEPABIX
TEJ, MEXaHU3MbI 00Pa30BaHUS KPUCTAIUINYECKOU PEIIETKH, CTICKTPaJIbHBIM aHAJIH3.



l'eocpaghusi: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€XKH MACHUTHBIX PV,
boToCHEMKA 3eMHO TOBEPXHOCTH, MMPEICKA3aHNE 3EMIICTPSICCHHIA.

Texnonocus: NWHUM BIEKTPOIEpPENAY, TEHEPATOP IEPEMEHHOTO TOKa,
ANEKTPOJABUTaTENlb, MHAYKIUOHHAS II€4Yb, Pajaap, paguoNpPUEMHUK, TEIECBU30D,
anteHHa, Tenedon, CBYU-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAS OITHKA,
CoJIHEe4YHas Oarapes.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpeamera «®Du3ukay Ha YPOBHE CpPEIHETO OOIIEro
oOpa3oBanus (6a30BbIil YpOBEHb) JODKHO 00€CTIEYUTH JOCTHKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BATEIILHBIX PE3YIIbTATOB.

JIMUHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIE pe3yIbTaThl OCBOCHUS yueOHOTO MpeaMera « DU3nuKay JOJDKHBI
OTpaXkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIMXCS PYKOBOJICTBOBATHCS
c(hopMUPOBAaHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CUCTEMOM IICHHOCTHBIX
OpHWICHTAIMi, TO3WTHUBHBIX BHYTPEHHHX YOEXKIEHHH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM LIEHHOCTSIM POCCHMCKOTO OOIIECTBA, pacIMPEHUE >KU3HEHHOTO
OTBITA U OTBITA JACSATEIHPHOCTU B MPOIIECCE PEAM3AlMd OCHOBHBIX HAITPaBIICHUI
BOCTIUTATENILHOU JIEATEIbHOCTH, B TOM YHMCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH IPAXKTAHCKOM MO3UITUU 0O YJArOIIEr0Cs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHUICKOT0 OOIIECTRA,;

NPUHATHE  TPAAUIMOHHBIX  OOIIEYETOBEUECKMX T'yMAaHUCTUYECKHX M
JEMOKPATUYECKHUX IEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JEATEIIbHOCTh B MHTEPECAX TPaXKTAHCKOIO
0011ecTBa, y4aCTBOBATh B CAaMOYITPaBJICHNH B 00pa30oBaTeIbHOM OpraHU3alliy;

YMEHHUE B3aUMOJICHCTBOBATH C COLUATbHBIMU HHCTUTYTAMH B COOTBETCTBUM C
uX QYHKIMSIMA 1 HA3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEITETLHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTH POCCUICKON I'PaXKTAHCKO N HIEHTUYHOCTH, TATPUOTU3MA,;

[IECHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CUMBOJAM, JOCTUXKECHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOT' 0 BOCITATAHUSA:

c(hopMuUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSL, ITUYECKOTO MOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACHh HA MOPAJILHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B
NEeSITENbHOCTH YUYEHOTO;

OCO3HaHWE JIMYHOTO BKJIaJla B TIOCTPOCHUE yCTOMYMBOTO OYAYIIIEro;

4) 3¢TeTHYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOUYAsI 3CTETUKY HAYYHOTO TBOPUYECTBA,
NPUCYILIETO (PU3UYECKON HAYKE;

5) Tpy1oBOro BOCIMTAHUS:



UHTEpEC K pa3iuuHbIM cepam mpodecCHOHANIBLHON NeSTENbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKOM, YMEHHE COBEPIIIAaTh OCO3HAHHBIN BHIOOD
Oyaymieit npodeccuu u peanr3oBbIBaTh COOCTBEHHBIE )KU3HEHHbIE TIAHbI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U caMO00pa30BaHUIO B 00J1acT!
(bU3NKY Ha IPOTSHKCHNUN BCEH JKU3HU;

6) 3K0JIOrH4Y€eCKOT0 BOCITUTAHMSI:

c(hOpMHUPOBAHHOCTh SKOJOTHYECKON KyJIbTYphl, OCO3HAaHHE TJI00AIBLHOTO
XapakTepa 3KOJIOTUYECKUX ITPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUN B OKPYKAIOIIEN CPENIE HA OCHOBE
3HAHUSA LEJIEH YCTOMYMBOTO PA3BUTHS YETIOBEUYECTBA;

pacIIMpeHue OImbITa JEATEIBHOCTH SKOJOTMYECKOM HAIPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 10 (PUBHKE;

7) IEHHOCTH HAYYHOT O O3HAHMA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UUECKON HAYKH;

OCO3HAaHME LEHHOCTH HAYYHOM JESITEIIbHOCTH, TOTOBHOCTH B ITPOLIECCE
U3y4eHUst GU3NKHU OCYIIECTBIATH IPOEKTHYIO U UCCIIEA0BATENbCKYIO JEATEIbHOCTD
WH]IUBUIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE y4eOHbIE 1€ HCTBUS
ba3oBbie Jornueckue 1eicTBUA:
CaMOCTOSTENbHO  (OopMyIMpOBaTE W aKTyaIM3UpPOBaATh  MPOOJIEMY,
paccMmaTpuBarh €€ BCECTOPOHHE;
OTIpENEATh IEJN JeATeIbHOCTH, 3ajJaBaTh IMapaMeTpbl W KPUTEPUU HX
JIOCTHIKCHUS
BBISIBIIAITH 3aKOHOMEPHOCTHU M MPOTHUBOPEUMST B  paccMaTPHUBACMbIX
(U3UIECKUX SIBIICHUSX;
pa3pabarpiBaTh IUIAH PEIMICHUS MPOOJEMBbI C YIETOM aHAIM3a MMEIOIIUXCS
MaTepUaATTbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKHU MOCIICACTBUN IEITEIIbHOCTH;
KOOPIMHUPOBATH M BBITIOJIHATH PA0OTY B YCIIOBHSIX PEATbHOTO, BUPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aNMOICHC TBHS;
pa3BHUBaTh KPEaTUBHOE MBIIIUICHUE TIPH PEIICHUH >KU3HCHHBIX PO OJICM.
ba3oBble ucciienoBarejbCKHe AeiicTBUS .
BJIAZICTh HAYYHOW TEPMHUHOJIOTHEW, KIFOUEBBIMHU IMOHATHUSMU U METOJIaMU
du3nyeckoi HayKH;



BJIAJICTh HaBBIKAMU Y4COHO-HCCIICAOBATEIHLCKON U IPOCKTHOM JIeATEIbHOCTH
B 00s1acTH (PU3UKH, CTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHHOMY MIOUCKY
METOJIOB pelIeHUs 3a7ad (PU3UIECKOTO COISp KaHUs, TPUMEHEHUIO Pa3IMYHbBIX
METOJIOB ITO3HAHHS;

BIIQJICTh BUJAMHU JCATEILHOCTA 10 TMOJYYCHHIO HOBOTO 3HAHUS, €r0
WHTEpIIpETallNK, MPEoOpPa30BaHNUI0O M TMPUMEHEHHIO B Pa3UYHBIX YIEOHBIX
CUTYaITUsX, B TOM YHCJIC TPH CO3/IaHNHU YIEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIAITh TMPUYWHHO-CJICICTBCHHBIE CBSI3M M aKTyaJM3UpPOBATh 3ajady,
BBIJIBUTATh THITOTE3Y €€ PEIICHHUs, HAXOIUTh apTYMEHTHI JIJIsI TOKA3aTelIbCTBA CBOMX
YTBEPIKICHUH, 3a/1aBaTh TapaMETPhI U KPUTEPUU PEIICHUS;

aHATM3UPOBATh TOJYYEHHBIC B XOJE pEIICHUS 3a1a4d  Pe3y/bTaThl,
KPUTUIECKU OIIEHUBATh UX JI0CTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCJIOBHSIX;

CTaBUTh W (OPMYJIUPOBATh COOCTBEHHBIC 3aJauyd B 00pazoBaTeIbHON
NeSTEIIbHOCTH, B TOM YHUCJIC TIPY U3YISHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAITUSIM, OTICHUBATH IPUOOPETEHHBIN OTIBIT;,

yMETh TIEPEHOCHTh 3HaHWSI 1O (uU3MKe B TMPaKTUUYSCKyI0 00JacTh
YKA3HEIEITCIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC UJICH, TIPEIJIaraTh OPUTrHHAIBHBIC TI0IXO0IbI U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 33/1a4H, TOTYCKAIOIINE TbTePHATHBHBIC PEIIICHHUS.

Pabora c unpopmanmen:

BJIQJICTh HABBIKAMU IMOJIy4YCHHS WHPOPMAIMK GU3HMUECKOTO COJICPKAHMS U3
WUCTOYHUKOB Pa3HBIX THIIOB, CAaMOCTOSITEIILHO OCYIICCTBIISITh TOWCK, aHAIN3,
CHUCTEMAaTH3aIlMI0O M WHTEPIPETANI0 MHPOPMAIMH Pa3IMIHBIX BUAOB U (opm
IIPEICTABIICHUS

OIICHMBAThH JOCTOBEPHOCTH HH(POPMAITHIH;

UCITOJIb30BaTh CpeACTBAa HMH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEHICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OpPTaHH3aIlMOHHBIX
3a/1a4 ¢ COOII0IeHuEM TPeOOBaHUM IPTOHOMUKH, TEXHUKHU O€301MaCHOCTH, TUTUEHBI,
pecypcocOepexeHusl, IPABOBBIX M 3TUYECKHX HOPM, HOPM HH(OPMAIHOHHOM
0e30IMaCHOCTH;

co3/1aBaTh TEKCThl (U3MUECKOTO COJEPKAHUSA B pa3jMuHbIX Popmarax ¢
y4éToM HazHAYEHUS HHPOPMAIIUN U 1IEIEBON ayTUTOPHH, BEIOMpPAs ONITUMAITLHYIO
dbopMy IpeICTaBICHHS ¥ BU3YaJIN3aIlHH.

KoMMmyHMKaTHBHBIC YHMBEPCAJIbHBIE YUeOHbIE 1eHCTBUA:
OCYIIECTBIISITh OOLIEHUE HAa ypOKaxX (PU3UKU U BO BHEYPOUHO 1€ TEIILHOCTH;
pacro3HaBaThb NPEANOCHUIKA KOH(IMKTHBIX CHUTyallUd M CMsAr4arb
KOH(DIMKTHI;



Pa3BEPHYTO U JIOTUYHO HM3Jararb CBOK) TOYKY 3PEHUS C KCIIOJb30BaHHEM
A3BIKOBBIX CPECTB;

MOHMMATh M HCIIOJb30BATh MPEUMYIIECTBA KOMAHAHON U UHAUBUIYAILHON
paboTHI;

BBIOMpATh TEMaTHUKy M METOJbI COBMECTHBIX JNEHCTBUU C Y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEM KaXKIOT0 YJIEHA KOJUICKTHBA;

MPUHUMATh 1ETM  COBMECTHOM JEATEIbHOCTH, OpPTaHU30BBIBATH U
KOOPAVWHHUPOBATh JIEUCTBUS MO €€ NOCTHKECHHUIO: COCTABJISTH IUIAH JECUCTBUI,
pacnpesiensaTh pojid ¢ Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIAaTh pPE3YJIbTaThl
COBMECTHOM paboThI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIAJIa M KAXKJIOTO yUaCTHUKA KOMaH/IbI B OOTIIHiA
pEe3yIbTaT MO pa3padOoTaHHBIM KPUTEPHUSIM;

npeajaraTh HOBBIE MPOEKThI, OLIEHWBATh WAEH C TMO3UIMU HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBJATh TMO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYAIUSIX, IPOSIBJIATH TBOPYECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepPCAJIbHbIE y4eOHbIE 1eiCTBUSA
Camoopranusanusi:

CaMOCTOSITEIbHO OCYIIECTBIISATh TTO3HABATEILHYIO JACSITELHOCTh B 00JaCTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
cOOCTBEHHBIC 314U,

CaMOCTOSITEIbHO COCTAaBJISITh TUIAH PEIICHUS PacuETHBIX M KadeCTBEHHBIX
3a/1a4, TUIaH BBITIOJHEHHSI MPAKTUIECKOU pabOThI C yUETOM UMEIOITHXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHUIA;

JIaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacMpsITh paMKH y4€OHOTO MpeIMeTa Ha OCHOBE JINYHBIX MPEAOYTCHU;

JienaTh OCO3HaHHBIM BBIOOp, apryMEHTUPOBaTh €ro, Oparh Ha cebs
OTBETCTBEHHOCTH 3 PEIICHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT,

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO SPYIWIMA B 00JacTH
(bU3MKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNIbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOH AT bHBIA HHTEJIJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyallUsIM, BHOCUTh KOPPEKTUBHI B JEATEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BIIAJICTh HABBIKAMU  TIO3HABATEIbHOW  peduiekcMr  KaKk  OCO3HaHWs
COBEpIIIAEMbIX JIEUCTBUH M MBICIUTEIBHBIX MPOIECCOB, MX pPE3yJbTaTOB U
OCHOBAHMUI;

HCIIOJIH30BaTh MPUEMBI peIeKCUH JIJIsI OLIEHKU CUTYaIllH, BRIOOpA BEPHOTO
pelIeHus;



yYMETh OIICHHBAaTh PUCKM W CBOCBPEMEHHO MPWHUMATh PEIICHHS MO UX
CHIDKEHUIO;

NPUHUMATh MOTUBBI M apTyMEHTHl APYTUX TPU aHAIM3E pPE3yIbTaToB
NesITeNbHOCTH;

NPUHUMATH ce0s1, TOHUMast CBOM HEIOCTATKH U JIOCTOUHCTBA;

NPUHUMATh MOTUBBI WM apTyMEHTHl JAPYTUX TPU aHAIM3E pPE3yIbTaToB
NeSITeTbHOCTH;

NpHU3HABATh CBOE MPABO U MPABO JPYTHX HA OMIMOKH.

B npouecce qocTHKEHMSI TMYHOCTHBIX PE3YIbTaTOB OCBOCHHUS ITPOTPAMMBI I10
busuke 9 YpPOBHS CpEemHEro oOmero oO0pa3oBaHWs y  OOydYarOIIUXCS
COBEPILEHCTBYETCS AMOIIMOHAITLHBIH UHTEIUIEKT, TP €TI0 JIar AFOTIHIA
Cc(hopMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATILHOE
COCTOSIHHE, BUJIETh HAIIPABJICHHUS PA3BUTHSI COOCTBEHHON SMOIIMOHAIBLHOMN Cephl,
OBITh YBEPEHHBIM B C€0€;

CaMOPETyJIUPOBaHMsl, BKJIIOYAIOIIET0 CAaMOKOHTPOJb, YMEHHE MPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHUE, CIIOCOOHOCTh aJamnTUPOBAThCS K
IMOIUOHATLHBIM U3MEHEHHUSM U TIPOSIBIATH THOKOCTH, OBITh OTKPBHITBIM HOBOMY,

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTPEMJICHUE K JIOCTHKCHHUIO LIENN U
yCTexy, ONTHMH3M, WHUIIMATUBHOCTh, YMEHHE JEWCTBOBATH HMCXOHSI U3 CBOMX
BO3MO>KHOCTEM;

AMIATUH, BKIIIOYAIOMIEH CIIOCOOHOCTh MOHMUMATh MO IIHOHAILHOE COCTOSHHE
JIpYTUX, Y4YWUTHIBATb €ro MpU OCYILECTBICHWU OOIICHHUS, CIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKITFOUYAIOIIUX CTIOCOOHOCTh BHICTPAUBATH OTHOIICHUSI
C IPYTUMHU JIFOJBMU, 3a00TUTHCSL, IPOSIBISIT MHTEPEC U pa3peiaTh KOHPIUKTHL.

HNPEIMETHBIE PE3YJIBTATBI

K koniry 06yuenus B 10 ki1acce npeqMeTHbIEC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh C(OOPMHUPOBAHHOCTD Y 00 yJAFOIIMXCSI YMEHUMH

JIEMOHCTPUPOBATh HA TIPUMEPAX POJIb U MeCTO (Gu3uku B (PopmMHpOBaHUM
COBPEMEHHOM HAy4YHOW KapTHUHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTHUM, B MPAKTUYECKOU NEATEIIbHOCTH JIFOJIEH;

YUHUTHIBATh TPAHUIBI TMPUMEHEHHS] M3YyYEHHBIX (U3MUECKUX MO/ICICH:
MarepualibHasi TOUKa, MHEpIUaibHasi cCUCTeMa 0TCUY€ETa, aDCOIIOTHO TBEPI0€ TEIO,
UJCAIBHBIM Ta3, MOJEIN CTPOCHHUS Ta30B, KUAKOCTEU U TBEPIBIX TEJ, TOYECUYHBIN
AIIEKTPUIECKUMN 3apsi/l TPU PeIIeHnH HU3NIECKUX 3a/1a4;

pacro3HaBaTh (pu3ndeckue sBIeHUS (IIPOIECChI) U OOBACHATH MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA U



ANEKTPOIMHAMUKU: pAaBHOMEPHOE U paBHOYCKOPEHHOE MPSMOJIMHEWH 0€ IBUKEHUE,
CBOOOTHOE TaJICHHUE TN, ABIKEHHUE MO OKPYKHOCTH, HHEPIIHS, B3aUMOICHCTBIE
ten, auddy3us, OpOYHOBCKOE IBH)KCHHUE, CTPOCHUE KUJIKOCTEH W TBEPIBIX TEl,
n3MeHeHne o0bEMa Telm MpH HarpeBaHWU (OXJIAKJICHHH), TETUIOBOE PaBHOBECHE,
UCIMApEHUEe, KOHJICHCAIMs, IUIABJICHUE, KPUCTALTU3AlMs, KUIEHUE, BJIAKHOCTbH
BO3/lyXa, MOBBIIICHUE JAaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYIJIE,
CBSI3b MEXK/]ly MapaMeTpamMu COCTOSIHUS T'a3a B U30MPOILIECcCaX, MIEKTpU3aus Tedl,
B3aUMOJCUCTBHUE 3aPAI0B;

ONUCHIBaTh MEXaHWYECKOE JBIKEHHUE, UCTIOJIb3Ysl (PU3UYECKUE BEIMYUHBI:
KOOpJIMHATa, MyTh, MEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMITYJIbC TE€Ja, KUHETUYECKas dHEpPrus, MOTEHIMAIbHAs DHEPTUs, MEXaHU4YeCKasl
paboTa, MEXaHUYECKass MOIIHOCTh; MPU ONHUCAHWUU TPABUIBLHO TPAKTOBATh
(U3UYECKUIT CMBICI HCMOJIb3YEMbIX BEIWYUH, UX OOO3HAUCHUS] U EIUHUIIBL
HaXOJIUTh (HOPMYJIbI, CBSI3BIBAIOIIME JaHHYIO (PU3UYECKYIO BEIMUYUHY C JPYTHUMU
BEIIMUMHAMU;

OTNUCHIBaTh M3YYECHHBIC TEIJIOBBIC CBOMCTBA TEI M TEIJIOBBIC SBJICHUS,
UCTIOJIb3YS (DU3MYECKUE BEJIMYWHBI: JaBJICHUE Trasza, TeMmIlepaTypa, CpeIHss
KMHETUYECKasi SHEPTUS XaOTHUECKOTO JIBIXKCHUSI MOJIEKYJI, CPEIHEKBaApaTHUHAsA
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSI dHEpTHs, paboTa rasa,
KOY(PPUIIMEHT TMOJIE3HOTO JEUCTBUS TEIJIOBOIO JBUTATENs; MPU ONMUCAHUU
MPaBUJILHO TPaKTOBAaTh (DU3UYECKUN CMBICII MCIOJIb3yEMbIX BEJIUYUH, UX
0003HaUCHUS U EAUHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
(U3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAM;

OTIUCHIBATh M3YYEHHBIC AIEKTPUUECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUYECKUE
SIBJICHUS (IIPOIIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMUMHBI: JIEKTPUUCCKUN 3apsi,
AIEKTPUUECKOE T0JIe, HAPSIKEHHOCTD IMOJIs, TTOTEHIINAJ, Pa3HOCTh MMOTEHIIUAJIOB;
MpyU OMNHCAHWUU TPABUIBHO TPAKTOBATh (PU3MUECKUM CMBICI HCIOJb3YEMbIX
BEJIMYMH, MX OOO3HAYEHUS U CIUHMIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIIIMC
JaHHYI0 (DU3UYECKYIO BEIMUHUHY C APYTUMH BEIUYUHAMH,

aHAIM3UPOBATh (HU3UYECKHUE MPOIIECCHl U SBJICHUSI, UCTIOJIB3Ys (hU3UYECKHUEe
3aKOHBI ¥ TIPUHIIUIIBL: 3aKOH BceMupHOro TsaroteHus, |, |1 u 1l 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPTrUM, 3aKOH COXPaHEHHUS HMITYJIbCa,
MPUHIUIT CYNEPTO3UIIMK CUJI, TIPUHIIMIT PABHOIIPABHS WHEPIUATBHBIX CHUCTEM
O0TCYéTa, MOJICKYJIIPHO-KHHETHYECKYIO TCOPHIO CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEH KUHETHUECKOU SHEPTUHU TEIUIOBOTO JBMIKEHUS MOJICKYJI C
abCOJIFOTHOM TeMIlepaTypoM, MEePBBIM 3aKOH TEPMOJTUHAMUKH, 3aKOH COXPaHCHHUS
AEKTPUUECKOTO 3apsja, 3akoH KyioHa, Tpu 3TOM pa3auyarh CJIOBECHYIO
bopMyITMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKCHHE U YCJIOBUS (TPaHMUIIBI,
00J1aCTH) TPUMEHUMOCTH;



O0OBSICHATH OCHOBHBIE TPUHIUIIBI ICHCTBUS MAILIH, IPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3inuarh yCJIOBUS UX 0€30MACHOT0 UCTIOIb30BaHMSI B TOBCEIHEBHOM
KU3HU;

BBINIOJIHATH JIKCIEPUMEHTBHl IO HCCIENOBAHUIO (DU3MUYECKHUX SIBJICHUU U
IIPOLIECCOB C HCIOJIb30BAHUEM NPSAMBIX M KOCBEHHBIX W3MEPEHUM, IPU 3TOM
dbopMynupoBarh IpooOsIeMy/3a/1a4y U TUIIOTE3Y y4€OHOT0 HKCTIEpUMEHTA, COOUPATh
YCTaHOBKY U3 MPEJI0AKEHHOTO 000PYyI0BaHUs, IPOBOIUTH OIIBIT ¥ POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MIPSIMbIE U KOCBEHHBIE U3MEPEHHS (PU3MUECKUX BEJTMUUH, MPH
ATOM BBIOMpaTh ONTHUMAJIbHBIA CIIOCOO M3MEPEHUs W HMCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MTOTPELIHOCTEN N3MEPECHUI;

UCCIIEIOBaTh ~ 3aBUCUMOCTH MEXAY (U3UUECKUMHU  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM MPSIMBIX MU3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpOBaTh pe3ybTAaThI OJTY4YEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJIE
TabJMI ¥ TpaUKOB, I€NaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIECAOBAHUS;

co0moaare npaBuia 0€30MacHOTO TpyAa MPpU MPOBEACHUH UCCJICIOBAaHUM B
paMKax Y4eOHOro OHKCIIEPUMEHTa, Y4EOHO-HCCIEI0BATENbCKOM M MPOEKTHOM
JESTEIIbHOCTH C UCIOJIb30BAaHUEM M3MEPUTENbHBIX YCTPOUCTB U JJADOPATOPHOIO
000pyI0BaHMS;

pemarb pacy€THbIE 3a7a4u C SBHO 3aJlaHHOW (DU3UYECKON MOJIEINbIO,
UCIIOJb3Ys (PU3NUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBUSA 3a/1a4U
BbIOMpaTh (PU3NYECKYIO MOJIEb, BBIACIATh (PU3NUECKHUE BETUUUHBI U (OPMYJIBL,
HEOOXOAUMBIE i1 €€ pelleHusi, MPOBOJUTh PacuyEThl U OLEHUBATh PEaTbHOCTb
MOJIy4€HHOT'0 3HaYeHUs PU3NUECKOM BEIMYNHBI;

pelarb Ka4eCTBEHHbBIE 33a4H: BBICTPAUBATh JJOTHYECKHA HEMPOTUBOPEUUBYIO
LENOYKY PacCyXJCHUU C ONOPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU
(busnueckue sIBJICHUS;

UCII0JIb30BaTh MPH PEIICHUH YUEOHBIX 3a7]a4 COBPEMEHHbBIE MH(POPMAIIMOHHbIE
TEXHOJIOTUM I TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIIPETALIMN U MPEICTABICHUSA
y4eOHOM M HAy4YHO-TIOMYJSIpHOM HH(GOpPMAIUK, TMOJYYEHHOM U3 pa3IMYHBIX
MCTOYHUKOB, KPUTUYECKH aHATM3UPOBATh MOJydaeMyto HHGOPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, 00BSICHEHKE MPOLIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE TE XHUKU
1 TEXHOJIOTHM;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS IO PU3UKE B TOBCETHEBHOM KU3HU JIJIs1
obecrieueHusi 0€30MAaCHOCTU MPU OOpAIllICHUH C MPUOOpaMH U TEXHUYECKUMHU
YCTpOUCTBAMHU, JJIsl COXPAHEHUS 3J0POBbS U COOJIIOJIEHUSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIIE;



paboTare B TpPYNIE C BHINOJHEHUEM pAa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh PabOTy TPYMIbl, PAHMOHATBHO paclpeAensaTh OO0A3aHHOCTH U
IUIAHUPOBATh J1€ATEIbHOCTh B HECTAHJAAPTHBIX CUTYaLIUsAX, aJ€KBATHO OLICHUBAThH
BKJIaJT K&XI0T0 U3 yYaCTHUKOB I'PYIIIBI B PEIICHHE PacCMaTpUBAEM O POOIIEMBI.

K xoniy o6yuenus B 11 kij1acce npeaMeTHbie pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXxarb CPOPMHUPOBAHHOCTD Y 00yUaIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh HA MPHUMEpax poJib U MecTo (PU3uKu B (HOPMHUPOBAHIU
COBPEMEHHOM HAyYHOM KAPTHHBI MHPA, B PA3BUTHUH COBPEMEHHOW TEXHHUKH H
TEXHOJIOTUM, B IPAKTUYECKOM AEATENbHOCTHU JIOAECH, LEIOCTHOCTh U E€IUHCTBO
bu3nyecKoi KapTUHBI MUPA;

YUUTHIBaTh TPAHULBl TPUMEHEHHUS] M3YUYEHHBIX (PU3MUECKUX MOJIENEH:
TOYEYHBIN AJEKTPUUECKUM 3aps], Tyd CBETA, TOUYCYHBbIM HCTOYHUK CBETA, S1IEPHAT
MOJIENIb aTOMa, HYKJIIOHHAs MOJI€Jb aTOMHOTrO si/ipa MpU pEUIeHUH (PU3NYECKHX
3a/1ay;

pacro3HaBaTh (pU3nUYeCcKUe ABJICHUS (IPOILECCHI) U OOBACHATh X HA OCHOBE
3aKOHOB 3JIEKTPOMHAMUKU U KBAHTOBOW (PU3UKU: NEKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JACHCTBUSl TOKA, B3aUMOJECHCTBUE
MarHuToOB, OAJICKTPOMArHWTHasT WHAYKLHSA, JEHCTBUE MAarHUTHOTO TIOJs Ha
IPOBOJHUK C TOKOM U JABWXKYUIMWUCS 3apsijl, 3JIEKTPOMAarHUTHbIE KOJ€OaHUs U
BOJIHBI, TMPSAMOJIMHEIHOE pPaclupOCTpaHEHHE CBETa, OTPAXKEHHE, MPEIOMIICHUE,
uHTepdepenums, Audpakuus U NOISIpU3aLMs  CBETa, JUCIEPCHUS CBETa,
doTornekrpuueckuii 3gdext (hortordhdexT), cBeTOBOE NaBjieHUE, BO3HUKHOBEHHE
JMHEWYaToro CHeKTpa aroMa BOJOPOJA, €CTECTBEHHass M HCKYCCTBEHHas
PaauOaKTUBHOCTB;

ONMCHIBATh M3yYEHHBbIE CBOMCTBA BEHIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DBJICKTPUUECKYI0  NPOBOJUMOCTb  PAa3JMYHBIX  CpeA) U
AIIEKTPOMArHUTHBIE SBJIEHUS (MPOLIECCHI), UCTOJB3YSd (PU3NUYECKUE BEIMYMHBI:
AIIEKTPUYECKUN 3apsiji, CUIa TOKA, AJIEKTPUUYECKOE HampsHKEHUE, DIEKTPUUECKOe
COINPOTHUBJIEHUE, PA3HOCTh MOTEHLIUAIOB, JIEKTPOABMKYIIas cuiia, padoTa TOKa,
WHAYKIMS MarHUTHOTO mMoJisi, cuia Ammepa, cuia JlopeHua, WHIYKTUBHOCTb
KaTYIIKH, JHEPTUsl DJIEKTPUUECKOTO MU MArHUTHOTO TMOJIeH, MEPHOJl M YacToTa
KojeOaHui B KojeOaTenTbHOM KOHTYpe, 3apsii M CHJIa ToKa B IMpolecce
FapMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHUM, (OKYyCHOE pacCTOsIHUE U
ONTUYECKasl CWia JMH3bI, NPU OMHMCAHUM MPABWILHO TPaKTOBaTh (PU3MUYECKUI
CMBIC]T HCTIOJIb3YEMBbIX BEJIMYMH, WX OOO3HAUYEHHsS M €IMHHUIIbI, YKa3bIBaTh
(bopMyIbl, CBA3BIBAIOIIUE TAHHYIO PU3UYECKYIO BETMUHUHY C IPYTUMH BEIMYMHAMU,

OTNKUCHIBATh H3yYEHHBIC KBAaHTOBBIC SIBICHUS U TMPOLIECCHI, HCIOJb3Ys
bu3znuecKue BEIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPHO,T TIOJTypacaja, SHEPTUS CBS3U



aTOMHBIX SJIep, IPH ONMHCAHUU MPABWILHO TPAKTOBaTh (PU3UYECKUI CMBICI
UCIIOJIb3YEMBIX BEIUYMH, UX OO0O3HAYEHHUS M EIUHUIIbI, yKa3bIBaTh (HOPMYIIbI,
CBA3BIBAIONIME JaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYrUMH BEIWYUHAMHU,
BBIYHCJIATH 3HAYEHHE (PU3NUECKOM BETMUHHBI;

aHAIM3UPOBATh (PU3UUECKHUE MPOLIECCHI U SIBJICHUS, UCIOJB3Yys (PU3HUECKUe
3aKOHBI U MPHUHLUIIBL: 3aK0OH OMa, 3aKOHBI MOCIIEI0BATEIHLHOTO U Tap AJUIEILHOTO
COCIMHEHUsI IPOBOJHUKOB, 3aKOH JIxoymsa—JIeHna, 3aKOoH 3JEKTPOMAarHUTHOU
UHIYKIUH, 3aKOH TPSIMOJIMHEHHOTO pacpOCTPaHEHUS CBETA, 3aKOHBI OTPaKEHHS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHe ODUHIITEHHA a1 PoTorddeKTa,
3aKOH COXPAHEHUS PHEPTHH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsija, 3aKOH COXpPaHEHHs MacCOBOTO YHCIIa, MOCTYaThl bopa,
3aKOH PaJIMOAKTUBHOTO Pacma/ia, Ipu TOM Pa3iMuaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAXKEHHE W YCIOBUA (IpaHULbI, O00JACTH)
NPUMEHUMOCTH;

OTIpEAENATh HalpaBJICHUE BEKTOPA MHAYKIIUM MAarHUTHOTO TIOJISt IPOBOTHUKA
C TOKOM, CHJIbl Amriepa u cuibl JlopeHiia;

CTPOUTb U OIMUCHIBATH HM300paKEHUE, CO3JaBAEMOE IUIOCKUM 3EpPKaJIOM,
TOHKOM JIMH3011;

BBITIOJIHATh JIKCIIEPUMEHTBHl TI0 HCCIIENOBAHUIO (DM3MUYECKHUX SBJICHUU U
NPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHIi: MPU ITOM
dbopMyupoBaTh IpooOsIeMy/3a/1auy ¥ TUIIOTE3Y y4€OHOT0 HKCTIEpUMEHTA, COOUPATh
YCTaHOBKY U3 MPEJI0KEHHOTO 000PyI0BaHMUS, POBOAUTH OTIBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBIISITh MIPSIMbIE U KOCBEHHBIEC M3MEpEHHsI (PU3HUeC KX BEJIMYUH, MIPU
ATOM BBIOMpaTh ONTHUMAIBHBIA CIIOCOO M3MEPEHUs W HMCIOJL30BaTh U3BECTHHIC
METO/IbI OLIEHKHU TOTPEIHOCTEN U3MEP SHHIA;

UCCJIeIOBATh 3aBUCUMOCTH (PU3UIECKUX BETMYUH C UCIIOJIb30BAHUEM ITPSMBIX
U3MEpEHHIA: TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3YJbTATHI
MOJIyYUCHHOM 3aBUCHUMOCTH (DU3MUECKUX BEIMYMH B BUJAE TaOIUIl U TpadUKOB,
JIeNaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIEN0BaHUS;

coO0Io1aTh MpaBmwiia 0E30MacHOTO TPy/Aa MPU MPOBEACHUN UCCJICIOBAHUH B
paMKax y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HUCCIIEeI0BATEILCKOM M TPOEKTHOMN
JESITEIbHOCTH C MCIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPOUCTB U JIAOOPATOPHOTO
00opyI0BaHUS;

pemath pacy€THble 3aJayd C SBHO 3aJlaHHON (PU3MYECKOW MOJEINbIO,
UCTI0JIL3Ys (PU3MYECKUE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHSI 3a/1a41
BBIOMpaTh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKUE BEIMYUHBI U (POPMYIIBI,
HEOOXOUMBIC JIJIsi €€ pelIeHus, MPOBOIUTh PACUETH M OIICHUBATh PEATLHOCTD
MOJTy4E€HHOT0 3HAYCHUS (PU3MUECKOU BETMIUHBL



peliaTh Ka4eCTBEHHBIE 3a7]a4M: BEICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LENOYKY PacCyXIECHHUH C ONOPOM HAa M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
buznuecKue sIBJICHNUS,

UCII0JIb30BaTh IPU PELICHNH Y4eOHBIX 3aa4 COBPEMEHHbIE MH(DOPMAIIMOHHbIE
TEXHOJIOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETALNN U MPEACTABICHUSA
y4eOHOM M HAy4YHO-TIOMYJSIpHOM HH(OpPManuM, MOJYYEHHOM U3 pa3IMYHBIX
UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH OJTy4aeMyto HH(POPMALIUIO;

OOBSICHATh NPUHUUIBI JACHCTBUS MallMH, NOPUOOPOB U TEXHUUECKHUX
YCTPOMCTB, pa3inyarh yCJIOBUA UX 0€30MACHOT0 UCTIOIb30BaHMSI B TOBCEIHEBHOM
KU3HU,

NPUBOJUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE NPOIECCOB OKPYXKAKOUIETO MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS IO PU3UKE B MOBCETHEBHOM KU3HU JJIs1
obecrnieueHus: 0€30MAaCHOCTU MPU OOpAIEHUH € MPUOOpaMH U TEXHUYECKUMHU
YCTpOMCTBaMHU, JJIsl COXPAHEHUS 3J0POBbS U COOJIIOJIEHN ST HOPM 3KOJIOTUYECKOTO
NOBEACHUS B OKPYKAIOLLEH Cpenie;

paboTarh B TpYNIE C BHINOJHEHUEM pPAa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIaHUPOBaTh pPabdOTy TpYMIbI, pPalMOHAIBHO PpACHIPENENATh OO0A3aHHOCTU U
IUIAHUPOBATh J1€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalIUsAX, aJ€KBATHO OLICHUBAThH
BKJIa/] K&K/10T0 U3 YYaCTHUKOB IPYMIbI B PEUIEHUE PaCCMAaTPUBAEMOI MPOOIIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (mud posbie)
Ne n/n Kontpoasnbie | Ilpakruueckne
MPOrpaMMbI Bcero o0pa3oBaTeJbHbIE
padoThl padoThI
pecypchl
Paznea 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
1.1 ®du3rKa 1 METOJIbI HAYYHOTO IMO3HAHUS 2 Bubmmorexa LIOK
' A e https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [JOK
2.2 Aunamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoTexka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 https:/m.edsoo.ru/7f41bF72
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [JOK
' TEOpUH https:/m.edso0.ru/7f41bf72
bub6aunoreka [JOK
3.2 OcHOBLI TepMOHAMHIH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHple COCTOSHUSI BEICCTRA. 5 bubnuoreka [IOK

da3oBbIE TEPEXOABI

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 paszneny 24
Paznea 4. 3JIEKTPOAUHAMUKA
bub6auoreka [JOK
4.1 DeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN ANEeKTpUUECKUil TOK. TOKHM B bubmuoreka [IOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME



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

11 KJIACC

KoJunuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uug poBbie
Ne n/mt P Kontpoabubie | IlpakTHueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcbl
Paznea 1. JIEKTPOJUHAMUKA
MarauTtHoe nose. IeKTpOMarHuTHast bubmuoreka [IOK
1.1 11 1 3
WHIYKLUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
91 MexaHu4uecKne U AIEKTPOMarHUTHbBIE 9 1 bubnuoreka [IOK
' KoJIe0aHms https://m.edsoo.ru/7f41c97c
99 Mexanuueckue 1 3JIEeKTPOMAarHUTHbBIE 5 1 bubmmoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmnoreka [JOK
23 Onritia 10 3 https://m.edsoo.ru/7f41c97c
Hrtoro 1o paznery 24
Paznen 3. OCHOBBI CIIEIIMAJTBHOM TEOPUHW OTHOCHUTEJBHOCTH
31 OCHOBBI CIIEIIUATIBHON TEOPUH 4 1 bubmoreka [IOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznea 4. KBAHTOBASI ®U3UKA
4.1 DJIEeMEHTBI KBAaHTOBOM ONITHUKHU 6 bubmorera [OK

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



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

Bbu6nunoreka [JOK

4.2 Ctpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE S111pO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. 93JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKHU

5.1 DJIEeMEHTBI aCTPOHOMHUHU M aCTPODU3NKH 7 Et?[i?/drﬁzit?)fr?;?{f 11697c
Uroro no pazneny 7
Pa3nen 6. OBOBIAIOLIEE [IOBTOPEHUE

6.1 O0o0rmaromee MOBTOPEHHE 4 E‘[Iffsﬂjll/lrﬁzzliélgﬁf A1c97¢
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68



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

IHHOYPOYHOE IVTAHUPOBAHHE

10 KUIIACC
KoJunuecTrBo yacos DJIeKTPOHHBbIE
Ne Hara ¢ poBbIe
Tema ypoka Konrtpouabhubie | IlpakTnuyeckue
n/n Bcero u3y4eHusi | o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
®du3nka — HayKa O IPUPOJE.
1 q Vi PHpOA 1 bubmuoreka [IOK
AYAHBIC METOMBI TO3HAHUA https://m.edsoo.ru/ff0c32e2
OKPYKAIOILIETO MHpa
Ponb 1 MecTo Qu3uKH B
5 dbopMUpOBaHUU COBPEMEHHOM 1 bubnuotexa LIOK
Hay4YHOH KapTHUHBI MUPa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU JIEATEIBHOCTH JIIOACH
MexaHnuecKkoe JIBUKEHUE.
OTHOCUTENIBHOCTh MEXaHUYECKOTO bubmuoreka [IIOK
3 1
nsmxeHus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpEHUE
4 PaBHOMepHOE psAIMOJIMHENHOE 1 bubnuotexa LIOK
JBUKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NTPSMOJIUHEWHOE 1 bubnuoreka LIOK
IBUKEHUE https://m.edsoo.ru/ffOc372e
5 CBobOonHOE majieHue. Y CKOpeHue 1 bu6mmoTeka [IOK
CBOOOJHOTO NaJCHUS https://m.edsoo.ru/ff0c39cc
KpuponnHeitHoe 1BUKEHUE.
P A . bubmuoreka [IOK
7 JIBM>xeHME MaTepraJIbHON TOUKHU 110 1

OKPY’KHOCTH

https://m.edsoo.ru/ff0c3ada



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

HpI/IHI_[I/IH OTHOCHTCIIbHOCTHU

8 lNanmunes. MHepruaibHbIE CUCTEMBI Bubmmorexa TIOK
) puv https://m.edsoo.ru/ff0c3be8

orcyeta. [lepBriit 3akoH HeroToHa
Macca Tena. Cuna. [lpuniun

9 ]5 B . bu6imoreka [IOK
CYNCPHOSHLIHH CHIL. TOpOHVSaKOH https://m.edsoo.ru/ffOc3be8
Herorona g MaTepraibHON TOUKH
Tpetuii 3akoH HptoToHa 114 bubnuoreka LIOK

10
MaTepHUalbHbIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUPHOTO TsroTeHus. Criia

11 TsoKecTH. [lepBas KocMuueckas brbmorexa LIOK

- LeP https://m.edsoo.ru/ff0c3d00

CKOPOCTh

12 Cuna ynpyroctu. 3akoH I'yka. Bec bubnuotexa LIOK
Tena https://m.edsoo.ru/ffOc3e18
Cuna tperus. Koadpdumuent

13 Tpenus. Cuia cConpoTUBIICHUS IPU bubnuoreka LIOK
IBUKECHUH TeJla B 5KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynaTensHOE U BpalaTenbHOE
JIBUKEHUE a0COTOTHO TBEPIOTO bu6aunoreka [JOK

14
Tesa. MomeHT cuibl. 1lmedo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHS TBEPIOTO TeEJIA
HNmnynec MaTepuanbHOM TOYKH,
CUCTEMBI MAaTEPUATIBHBIX TOYEK. bu6mmotexa LIOK

15
WMitynbse cuibl. 3aKOH COXPAHEHHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE ABHIKEHUE

16 PaboTa 1 MOIIHOCTE CUJIBL. bu6mmoreka [IOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502



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

MarepuaabHOW Touku. Teopema 00
U3MEHCHHUH KHHETHYECKOW DHEPIuu

17

[lorennuanbHas SHeprusi.
[loTeHnmaneHas SHEPIrus ynpyro
neopMUPOBAHHOU MPYKUHBI.
[loTeHumanbHas 3HEprus Tena
BOJIM3U MMOBEPXHOCTH 3eMIIH

bub6auoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[loTteHimanpHbIe U
HEeMOoTeHI[MaIbHbIe CUIIbI. CBS3b
pa60TI>I HCEITOTCHIIUAJIBHBIX CHUJI C
M3MEHEHHUEM MEXaHUUECKON IHEpPTruu
CHUCTEMBI TeJl. 3aKOH COXpaHEHHUs
MEXaHUYECKOW SHEPTUH

bu6mmoTeka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabora
«ccnenoBanue CBsI3U PabOTHI CHITBI
C U3MCHCHHUEM MEXaHUYCCKOM
SHEPIUHM Teja Ha IPUMEpPE
PaCTSKEHUS PE3UHOBOTO JKIyTay

20

KouTtponwsHas paboTa mo teme
«Kunemartuka. Jlnaamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE)

bu6moreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE ITOJIOKCHUS
MOJIEKYISIPHO- KU HETHYECKOMN
TeOpUH. bpoyHOBCKOE JBUKEHUE.

Auddysnst

bu6moreka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaxrep JBUKEHUS U
B3aUMOJICMICTBHS YACTHI] BEIIECTBA.
Mogenu cTpoeHHus ra30B, )KUJIKOCTEN
U TBEPIBIX TEI



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

23

Macca monekyn. Konnuecto
BeniecTBa. [loctossHHas ABoraapo

24

TemoBoe paBHOBecue. Temneparypa
u e€ usmepenue. [llkana remneparyp
Lenbcus

25

Uneansusiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

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

26

AOcoTFOTHAs TeMIIepaTypa Kak mMepa
CpPEeIHEN KUHETUYECKON DHEPIUU
JBUKEHU S MOJIEKYl. YpaBHEHUE
MenpeneeBa-Kianelipona

bubmuoreka [IIOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIE€ 3aKOHBI

28

JlaGoparopHas paboTa
«ccienoBaHue 3aBUCUMOCTH
MEXIy TTapaMeTpaMy COCTOSTHUS
pa3peKEeHHOTO Tra3ay

29

M3onporeccsl B UAcanbHOM rase u
uX rpaguyeckoe mpeacTaBiIcHUE

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

30

BHyrpeHHss dHeprus
TEPMOAMHAMUYECKON CUCTEMBI U
crocoOsbl €€ n3meHenus. Koiauuectso
TENJIOThI U paboTa. BHyTpeHHsIs
SHEPrHsl OJHOATOMHOIO UJIEAIBHOTO
rasa

bu6morexka [IOK
https://m.edsoo.ru/ff0c5952

31

Buasl Temionepenaun

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

32

VYnenbHas TEMIOEMKOCTb BEILECTBA.
KonnuecTBo TEIIoTe Ipu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36



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
https://m.edsoo.ru/ff0c5c36

Teryonepenaye. AauadbaTHbIi
POoIIecC

33 IlepBbIil 3aKOH TEPMOJAUHAMUKYA U bubnuotexa LIOK
€ro NpPUMEHEHME K U30Ipo1eccam https://m.edsoo.ru/ffOc5efc
HeoOpaTuMocTs mporieccoB B

34 npupoje. Bropoi 3akon brbmorexa [IOK

PHpOze. S0P https://m.eds00.ru/ff0c6230
TEPMOMHAMUKHA

35 [Tpunanun nevictus u KI1J1 bu6mmorexka [IOK
TEIJIOBOM MalMHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapuo u ero KITJ]

37 DKojoruyeckue npoodaemMbl
TEIMJI0IHEPTETUKU
O06o06maommit ypo

38 M HHATOTIHH yp(bK 0 bubmuoreka [IOK
(VIONICKYIIAPHAT QHIHKA. LICHOBET https://m.eds00.ru/ff0c6938
TEPMOTUHAMHUKH
KoHnTtponwsHas paboTa mo teme

39 M P P o 0 bu6moreka [IOK
(VIOJICKyJIApHATL QU3HKA. LICHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI)

40 [TapooOpazoBaHue U KOHJICH CAIIHSI. bubnuoreka LIOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOTFOTHAS U OTHOCHTEIbHAS

41 BJIAXKHOCTh BO3 HacswimeHnnb1i bubmaorera HOK

Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramimueckue u
amop¢HbIe Tera. AHU30TPOIUS
N bu6mmoteka [IOK
42 CBOMCTB KpucTAILIOB. JKuikue

kpuctauibl. CoBpeMEHHBIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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InaBneHue U KpUCTAIIIU3ALUA.

43 VienpHas TEMI0Ta MIIABIEHUS bubmorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
Cybmumanus
bu6mmorexka [IOK
a4 YpaBHCHHE TEMII0BOTO Oananca https://m.edsoo.ru/ff0c6820
Die 3a el1. DJie €CKHU i
45 8 Krp; HIPLTE, SUCKRIPITCCt bubnuotexa LIOK
3apA. ABa BIA SJICKIpHHCCKIX https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBOOHUKN, TUIAEKTPUKU U
46 P 3 P bu6moreka [IOK
TOIYLPOBOMHUKH. JAKOH https://m.edsoo.ru/ff0c6bcc
COXpaHEHU S JICKTPHIECKOTO 3apsiia
BzanmopelictBue 3apsaoB. 3akoH
47 Kynona. ToyeuHEbIH 31eKTPUUECKUHA Bubmzorera LJOK
Y ’ p https://m.edsoo.ru/ffOc6ces
3apsia
Hanps:k€HHOCTB 3JIEKTPUYECKOTO
48 nosis. [IpuHnun cynepnosunun bubnuotexa LIOK
AJIIEKTPUYECKUX TOJIeH. JImHum https://m.edsoo.ru/ffOc6df2
HaNPSKEHHOCTH
Pabota cui1 31eKTpOCTaTHUECKOTO
49 HOJI;ITHOTeIH HﬂipPaZHTOPEL - bubmaorexa HOK
’ TLHATL https://m.edsoo.ru/ffOc6f00
[IOTEHIINAIOB
IIposo KM SIIEKTPUKUA
50 POBOJIHIHIH 1 JIMJICHIPHIH B bu6mmoteka [IOK
HICKTpOCTATHHECCKOM TIOJIC. https://m.edsoo.ru/ff0c7018
Jusnexkrpuyeckas TPOHUIIAEMOCTh
51 Ounexkrpoémkocts. Konaencarop bubmorexa [JOK

https://m.edsoo.ru/ff0c7126



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

52

DJEKTPOEMKOCTD TJIOCKOTO
KOHJICHCAaTOpa. DHEPrus
3apsHKCHHOTO KOHJICHCATOpa

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHast padora "Uzmepenue
AIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIUN I CTBUS U TPUMEHEHHUE
KOHJICHCATOPOB, KOTUPOBAILHOTO
ammapara, CTpyHHOro mpuHTepa.
DIIeKTpoCcTaTUYeCKasl 3aIUTa.
3azemiieHue AIEKTPOIIpuOOpOB

55

DJEKTPUYECKUM TOK, YCIOBUS €r0
cymectBoBaHus. [IoCTOSTHHBIN TOK.
Cuna roka. Hanpsbkenue.
Conpotuienue. 3akod Oma ist
y4JacTKa IeTH

56

[TocnenoBarensHOE, TapaIENbHOE,
CMEIIAHHOE COCTMHECHHE
npoBOAHUKOB. JlaGopaTopHas
pabota «/3ydeHne cMemaHHOTOo
COEIMHEHUS PE3UCTOPOBY»

0.5

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

57

PaboTa 1 MOIIHOCTH AJIEKTPUIECKOTO
ToKka. 3akoH J[xoyms-Jlenna

bub6aunoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJ1s TTOJTHOM (3aMKHYTOM )
anekrpuueckon nenu. Koporkoe
3ambIkanue. Jlaboparopras padora
«I3mepenne D/IC ucTtoyHmKa TOKa U
€ro BHYTPEHHEI0 CONPOTHUBIICHU S

0.5

bu6nmmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEKTpOHHAs MPOBOAUMOCTD
TBEPIBIX METAJIOB. 3aBUCHMOCTD



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

COMPOTUBJICHUS METAJIJIOB OT
Temneparypbl. CBEpXIpOBOAUMOCTh

DJIEKTPUUYECKU TOK B BaKyyMe.

60
CBOJiCTBA AJIEKTPOHHBIX [TYYKOB
[TonynpoBOgHUKHU, X COOCTBEHHAs

61 Y IPUMECHAs MPOBOJAUMOCTb. bubnuoreka LIOK
CaoiicTBa p—Nn-niepexoma. https://m.edsoo.ru/ffOc84ae
[TonynpoBOJHUKOBBIE TPUOOPHI
DIIeKTpUYECKU I TOK B pacTBOpax U
pacruiaBax 3JIeKTPOJIUTOB. bubnuotexa LIOK

62 .
DJIEKTPOJIUTHYECKAS AUCCOITUAIIHSI. https://m.edsoo.ru/ffOc82ba
DJIeKTpOIIN3
DJIEKTPUUYECKU A TOK B ra3ax.
CaMoCTOsTeIbHBIN U bubmuoreka [IIOK

63 . .
HECAMOCTOSTEIbHBIN pa3ps. https://m.edsoo.ru/ffOc84ae
Mounnus. [Inazma
DnexTpuyecKre Mpudopsl U
YCTPOMCTBA U UX PAKTUYECKOE bubnuoreka LIOK

64 .
npumMeHeHue. [IpaBuia TexHuku https://m.edsoo.ru/ffOc86fc
Oe3omacHocTH

65 OO0o0mmaronmit ypok bubnmoreka [IOK
«QNEKTpOIUHAMUKA» https://m.edsoo.ru/ffOc88be
KonTponbHas pabora o teme

66 «Qnexrpocraruka. [locTossHHBIN bubnuotexa LIOK
AIIEKTPUUECKU TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEIax»

67 PesepBubiii ypok. KonTponsHas bubnuoreka LIOK

pabota o Teme "IneKTpoauHaAMHUKA"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

PesepBHbIii ypok. O6oOmaronmi
ypok o temam 10 xacca

68

bubmuoreka [IIOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoJunuyecTrBo yacos DJIeKTPOHHbIE
[
JI:;-H Tema ypoka Beero Konrtpoabhnbie | IlpakTuyeckue fll:;:eﬂl/lﬂ Eg[(};zzz:inbnme
padoThI padoThI
pecypchl
[TocTosiHHBIC MATHUTHI U UX

1 B3auMojieiicTBUe. MarHuTHOE ToJIe. 1 bu6mmoreka [IOK
BexTop MarHuTHON MHAYKUIHH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKIIUU
MarautHoe noJsie IpOBOJIHMKA C

5 TokoM. OmbIT DpcTeaa. 1 bubnuorexa [IOK
B3anmonelnicrBue NpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHnast padota «3yueHue

3 MarHETHolso noi;{ KaTyunq/Iy:I: 1 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBME MarHUTHOIO MOJIS HA
IIPOBOJHUK ¢ TOKOM. Cuiia Ammnepa.

4 JlaGoparopHnas pabota 1 1 bubmuotexa LIOK
«ccnenoBanue neMcTBus https://m.edsoo.ru/ff0c9ac0
MTOCTOSIHHOT'O MarHUTa Ha paMKy C
TOKOM
JlelicTBME MarHUTHOTO T0JIS Ha

5 JBHKYLIYIOCS 3apsHKEHHYIO 1 bubmuotexa LIOK
yactuny. Cuna Jlopenua. Pabota https://m.edsoo.ru/ffOc9df4
cuiibl JIopeHiia

6 DneKkTpoMarHuTHasE UH YKL 1

IloTOK BEKTOpa MarHUTHOMN



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

uHaykuu. OJ1C nHayKunu. 3akoH
AIIEKTPOMArHUTHOW WHIYKIIIH
dapanes

JlabopaTopHas pabora
«ccenoBanne SIBICHUSI
3JIEKTPOMAarHMTHOW WHIAYKIHH»

bub6auoreka [JOK
https://m.edsoo.ru/ff0cal50

NHnyktuBHOCTE. SIBIeHHE
camouHaykuuu. IJC
CaMOUHAYKIIUH. DHEPrus
MarHUTHOTO TIOJISI KATYIIIKKA C TOKOM.
DJIEKTPOMarHuTHOE 1oJie

bu6mmorexka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoucCTBa U UX
NPpUMCHCHHUC: TOCTOAHHBIC MAIrHUTHI,
3JIEKTPOMArHUTHI,
JIEKTPOJIBUTATEINb, YCKOPUTEIH
SJICMCHTAPHBIX YaCTHUII,
WHIyKIIMOHHAas T1€Yb

10

O6006mpronmii ypok «MaraHuTHoe
noJje. DIeKTpOMarHuTHas
VHTYKIUSD

bu6mmoTexka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpHas paboTa mo Teme
«MarsuTHoOE moJje.
DJIEKTpOMarHuTHAasl MHTyKIU s

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUYECKUE
konebanus. ['apMoHUUecKre
KonebaHus. YpaBHEHUE
TrApMOHUYECKUX KOJICOAHUH.
IIpeBpaienue >3HEprun

bu6mmoTeka [IOK
https://m.edsoo.ru/ff0caf06



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

13

JlaboparopHas paborta
«ccnenoBanue 3aBUCIMOCTH
reproja MaJIbIX KoJieOaHui rpy3a Ha
HUTHU OT IJIMHBI HUTHU U MaCChI

rpy3a»

14

KonebarenbHbIit KOHTYD.
CBOOOTHBIE AJICKTPOMArHUTHHIE
KoJIeOaHus B NA€aILHOM
KOJICOATEThHOM KOHTYpE. AHAJIOTHS
MEXTy MEXaHUUECKIUMHU H
JIEKTPOMArHUTHBIMH KOJICOAHUSIMU

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

15

®opmyna Tomcona. 3akoH
COXpaHEHUs YHEPTUU B UACATBHOM
K0JIeOaTEeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

IIpencraBiieHne 0 3aTyXarOMMX
KoJieOaHUsX. BbIHYX/IeHHbIE
MEXaHUYECKUE KOJICOAHU .
Pe3onanc. BeiHyKneHHbIE
AJIICKTPOMArHUTHBIE KOJICOaHU S

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepeMeHHBIH TOK.
CuHycouJanbHbI I IEPEMEHHBIN TOK.
MonmHoCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U A€ CTBYIOLIEE
3HAYEHME CUJTbI TOKA U HAPSDKCHUS

bubmuoreka [IOK
https://m.edsoo.ru/ffOchd34

18

Tpaucdopmarop. IIponsBoacTso,
nepenaya u norpedieHue
JJIEKTPUYECKON dHEPIrUU

19

YCTpONUCTBO M IPAKTUYECKOE
IIPUMEHEHUE DJIEKTPUYECKOTO

bu6moteka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKa, r'CHEpaTopa NnepeMCeHHOI0
TOKa, JIMHU U QJICKTpoIIepcaad

DKOJIOTHUYECKUE PUCKH TIPU
IIPOU3BO/ICTBE JIEKTPOIHEPIUU.

20 Kynbrypa ncmnons3oBanus
3JIEKTPO3HEPIUM B TOBCEAHEBHOM
KU3ZHU
MexaHnueckue BOJHBI, yCIOBUS
acnipoctpanenust. [lepuos.
21 l(331<o I:Z)CTI)p acrpocT aI;IeHI/IHI/I bubmorexa LIOK
P pactipoctp https://m.edsoo.ru/ffOcca54
JutnHa BOJIHBL. [loniepeynsie u
MPOJIOJIbHBIE BOJIHBI
99 3Byk. CkopocThb 3ByKa. I'poMKOCTB bubnmoreka [IOK
3ByKa. Bricota ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTpPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTh. [llkana bubmmorera LIOK
p ’ https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBI paIuOCBSI3U U
24 TeneBuacHus. Pa3Butue cpencts
cBs3u. Paguonoxanus
o5 KonTponbHas padora «Konebanus u bubmmotexa LIOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
IIpsiMonMHENHOE pacIpOCTPAHEHUE
26 CBETa B OJAHOPOAHOM cperie. bubnunorexa [IOK

ToueuHblil ICTOYHUK CBeTA. JIyd
cBETa

https://m.edsoo.ru/ff0cd350



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

OTtpaxeHue cBera. 3aKOHbI

27 otpaxkeHus cseta. [loctpoenue Bubmmorexa LIOK
p L p https://m.edsoo.ru/ffOcd4e0
1300pakeHUH B TIJIOCKOM 3epKajie
[Ipenomiienue cera. [lonHoe
BHYTPEHHEE OTPaKEHHUE. bubmuoteka [IOK

28 .

IIpenenbHbIi yros MoJIHOro https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAXKEHUS

29 JlaGopatopHnas pabota «3mepenue bubmuotexa LIOK
MOKa3aTeNs MPEeJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
Jlunsel. [locTpoenue nzodpaxeHui

30 . ® . bu6mmoteka [IOK
B JTHH3C. COOpMYyITa TOHKOH JIMHSDL. https://m.edsoo.ru/ffOcddle
VYBennueHne JIMH3bI
JlaGopaTtopHas pabora

31 «ccnenoBanue CBONCTB
M300pakeHUH B JIMH3AX»

Hucnepcus cera. CloXHBIN cocTaB

39 6emnoro cseta. L[Ber. JTabopatopHas
pabora «Habmronenne aucrepcun
CBETa»

33 Wnrepdepennuus ceera. Judpakuus bubmuoteka [IOK
cBeta. JluQpaknoHHas peneTka https://m.edsoo.ru/ffOced22
IlonepedyHOCTh CBETOBBIX BOJIH. bubnuoreka LIOK

34
[onspuzauus cera https://m.edsoo.ru/ff0cf02e
OnTudeckue mpuOOpsI U yCTPOKCTBA

35 U YCIIOBHS UX 0€3011acHOro
HPUMEHEHHUS

36 ['paHuLIBI TPUMEHUMOCTH bubnuotexa LIOK

KJIACCUUYECKON MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



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

IloctynaTel crienuanbHON TEOPUU

OTHOCUTEIBHOCTH
OTHOCUTENBHOCTh
37 3 bu6moreka [IOK
ONHOBPEMCHHOCTH. JaMC/UICHHE https://m.edsoo.ru/ffOcfa4?2
BPEMEHH U COKpAILCHUE JITTUHBI
DHeprus 1 UMITYIIbC
38 PENATUBUCTCKON YacTUIlbl. CBSI3b bubnuoreka LIOK
MAacCCBl € SHEPIUEH U UMITYIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
KonTponbHas padora «OnTHKa.
39 0 . bu6mmoteka [IOK
CHOBBI CIICUMATIEHOM TCOPHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIBHOCTH
40 ®otonbl. Dopmyna Ilnanka. bubnuoreka LIOK
DHeprus 1 UMIyIbC (HOTOHA https://m.edsoo.ru/ffOcfe16
O € 1 UCCIIEJIOBaHuE
a1 (boT Kpb(llgle o Oﬂ HOP zﬂl“ bubmuoreka [IOK
TOIRQeKTA. LTBITRL A L - https://m.edsoo.ru/ffOcffc4
CroneroBa
3ako 03(exra. YpaBHeHUE
42 it Hh! (vbOT (e PaBHEHH bubnuorexa [IOK
Humrrelina i GoToagdexTa. https://m.edsoo.ru/ff0d015e
«KpacHas rpanuta» gpotodrddexra
JaBnenne cBera. OmerTer I1. H.
43 Te6 it . bu6mmoreka [IOK
cheiea. AUMITHECKOE JICHCTBIE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoWCTBa U
44 MPAKTUYECKOE TPUMEHEHUE:

doTo371eMeHT, HOTOIATUHK,
COJIHEUHas 0aTapest, CBETOAN O/



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

Permienuie 3amau mo reMe «DIJIEMEHTHI

bubmuoreka [IIOK

45 KBAHTOBOU ONTHUKH https://m.edsoo.ru/ff0d0302
Mopens aroma Tomcona. OnbIThI

46 Pe3§pq)opz[a 10 PACCESIHUIO O buommorexa TIOK

https://m.edsoo.ru/ff0d091a
gacrtuil. [[naneTapHas Mojens aroma
bubnunoreka LIOK

at Hocrynarer bopa https ://m.edsocI)-.I ru/ff0dOafa
W3nyuenue u mornomeHue GOTOHOB
IIPH [IEPEXOJIE aTOMA C OJHOTO bubnuotexa LIOK

48 . .

YPOBHSI HEPTHH Ha APYroil. Bupl https://m.edsoo.ru/ff0dOafa
CIICKTPOB
BonHoBrle cBolicTBa yacTHL. BOJTHEI

49 ne bpoitns. Kopnyckynsipao- bubnuoreka [IOK
BOJIHOBOM Ayanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3ITydeHHE
OTKpBITHE PATOAKTUBHOCTH.

50 OmnsiTel Pe3epdopaa o bubnuoreka LIOK
OIpEIeTICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TYUCHUS
CaoiicTBa anb(a-, 6era-, raMma-

51 u3nydeHus. Biusaue
PaZvOaKTUBHOCTH HA KUBbIE
OpPTaHHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 W3oronsl. Anbda-pacnaj. bubnmoreka [IOK
DNEeKTPOHHBIHN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaa. ['amma-usnydenue

53 DHeprus CBsI3U HYKJIOHOB B siJIpe. bubnmorexa [IOK

SAnepHblie peakuuu. SnepHblit

https://m.edsoo.ru/ff0d1356



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

peakrop. [IpobGnemsl, MepcreKTHBHI,
9KOJIOTHYECKUE aCTIEeKThI SACPHO
HEPIreTUKU

54

DyieMeHTapHbIe YacTUIlbl. OTKpbITHE
Mo3UTpoHA. MeTo1bl HaOMIOACHUS U
perucTpanum 3JeMeHTapHbIX
yactull. Kpyrmslii cron
«DyHAaMEHTAJIbHBIE
B3auMoJIecTBUS. EqMHCTBO
(du3nyecKoil KapTUHBI MUPa»

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OTansl Pa3BUTUA ACTPOHOMUHU.
[MpuknagHoe U MUPOBO33PEHYECKOE
3HAYEHUE acCTpOHOMUH. Buj
3B&3aHOrO0 Heba. Co3Be3nusl, ApKue
3BE3/IBI, IIJIAHETHI, UX BUAUMOE
neusxenue. ColHeyHasi CHCTeEMa

56

Comnnne. ConHeyHas akTUBHOCTb.
Ncrounuk sneprun CosHIla U 3BE31T

S7

3BE3/bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3MbI ITIaBHOM
MOCJIeIOBATeNILHOCTH. BHYTpeHHee
ctpoeHue 38€371. CoBpeMEeHHbIE
MPEICTaBICHUS O IPOUCXOKICHUU U
spostroriny COJTHITA U 3BE3T

58

Mneunsiii [lyte — Haia

I'amaxruka. IlojoskeHne U ABM>KEHHE
Connua B ['anaktuke. I'anakruku.
UYEpHble AbIPHI B ApaxX TaJlaKTUK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0eranue ranakTuk.
Teopus bosbioro B3pbiBa.
PennkroBoe uznydyenue.
Meraranaktuka

60

Hepemennsie npoOnembl
aCTPOHOMHUHU

61

KonTponsHas padoTa «1eMeHTHI
ACTPOHOMHUH U aCTPOPUZUKI

62

O6o006u@pronmii ypok. Ponb ¢usmku
U aCTPOHOMHH B IKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COIMAIbHOM B
ATUUYECKON cdepax NesATeTbHOCTH
YyeJIOBeKa

63

O06o6maronmii ypok. Posb u mecto
(GU3HKH U aCTPOHOMUHU B
COBPEMEHHOM HAYyYHOU KapTUHE
MUpa

64

O06o0m@atonmii ypok. Posb
dusnyeckoil Teopun B
(opMHUPOBaHUY NIPEACTABICHUI O
(u3nyeckoil KapTuHEe MHpa

65

O600maronmii ypok. Mecto
(du3nYeCcKOil KapTUHBI MUPA B
001IeM psTy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
MPEJICTaBICHUH O IIPUPOJIC

66

PesepBHBI ypok. MarnutHoe mnoie.
DJeKTpoOMarHuTHas MHIYKIIUS




PeszepBubiit ypok. Ontrka. OCHOBBI

67 CIelaIbHON TeOpHH 1
OTHOCHUTEIBHOCTH
Pesepnslii ypok. KBanToBas dusuka.
68 DNeMEeHTHI aCTPOHOMHUH H 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d1784
acTpo(u3UKU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJILHOTO
MPOLIECCA
OBSI3ATEJbHBIE VUEBHBIE MATEPUAJBI JIJ1S1 YYEHUKA

duzuka. 10 knacc: yued. 1is o01eo0pazoBar. opranusaruii: 0a30BbId U yTiTy01.
ypoBHH/ I'.5l. Msikumes, b.b. byxosues, H.H. Cotckuit; mox pen. H.A.
[TapdenTtreBoil. - 6-e u3a., nepepad. u goi. - M.: [Ipocemenue, 2019. - 432 c.

®dusuka. 11 kmacc: yaed. qys o0meoOpa3zoBaT. opraHu3aIiii: 0a30BBIA U YTITyOI.
ypoBuu/ I'.5l. Msikuiies, b.b. byxosiies, B.M. Uapyrun; noapen. H.A.
[TapdenTtreBoit. - 10-e u3 ., ctep. - M.: [Ipocsemenue, 2022. - 432 c.

3agaunuk no puszuke 10-11 knacc / PeimkeBuy A.I1.
METOAUYECKHUE MATEPUAJIBI JIJIS1 YYUTEJIS

dusrKa : KOHTPOJb 3HAHWI, YMEHUM U HaBBIKOB y4a muxcs 10—11 ki
00111e00pa30Bar. yupexaeHul : 0a30BbIN U MPOQIIL. YPOBHU : KH. 111 yuutens / B. A.
3abotuH, B. H. Komuccapos.— M. : [Ipocgemnienue, 2008.
Coopnuk 3agad no pusukel0-11 xmaccel. ba3zoBswrit ypoBens / [lapdentreBa H. A.

Terpans nns maboparopusix padot o ¢pusuke, 10, 11 k. / [apdentoeBa H.A.

AP POBBIE OGPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETHU
HUHTEPHET

BupryansHeie maboparopHsie padoTsr: https:/efizika.ru

Enunas xomrekius LIOP: http://school-collection.edu.ru/collection/ n-t.ru

DnekTpoHHast OnOIMoTeKa HayKa U TexHuka: https://n-t.ru/
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