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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUW M TPEOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOU 00pa3oBaTeNbHOW Hporpammel, mnpeactaBieHHbIXx B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3aluaXx Poccurickon Oenepanuy, pean3yIoIINUX OCHOBHEIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMuUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBlI MHupa oOyyawmuxcs 10-11 xmaccoB mipu
oOydeHHH X Qu3rke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO
noaxonaa. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusim O®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYUTHIBAET HEOOXOJUMOCTh pealu3aluyd MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €CTEeCTBEHHO-HAyYHBIMU Yy4E€OHBIMM TMpeaMeramMu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBHIE,
MeTarnpeaIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no Qpu3uKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJbTaThl OCBOCHUS Kypca GU3HKU HA Oa30BOM YpOBHE, B

TOM YHCJIE PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam o0yueHus.

dusrka Kak Hayka o HauOolsiee OOIIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KayecTBe yueOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHMUI 00 okpyskaromeMm Mupe. IIKoapHBIN Kype GU3HKH — CHCTEMOOOpa3yIOmuii
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
buzmveckoir reorpaduert u actpoHomueid. Mcmonp3oBaHWE U aKTHBHOE
npuMeHeHne  (U3NYECKHMX 3HAHUM  ONpeNeNsieT XapakTep W pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cQepe DHEPreTHKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCa, IOJIy4EHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMHA CBOMCTBAMHU U JIPYTHX.
W3yuyeHue (QU3MKH BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydaromuxcs, B (OPMHUpPOBAHHE YMEHHM MPUMEHSIThH
HAyYHBIA METO]] IO3HAHUS [IPH BBIOJIHEHUU UMHU YUEOHBIX UCCIICJOBAHUN.

B ocHOBYy kypca (usmku mIsi ypoOBHS CpemHero ooOmiero oOpa3oBaHUs
MOJIOXKEH pAX WACH, KOTOpbIE MOXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
IIOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCS JOTUYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIOYAECT KaK
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOU (U3HKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (GU3HKA
o0beMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBusercs



dbopMupoBaHue MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUHU, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. BEE peanuzanus TpeAnojaraeT HUCIOIb30BaAHUE
TYMaHUTApHOTO TOTEHIHAIa (PU3HUYECKON HAayKH, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHMYECKUX MPUIIOKCHUN
M3y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHBI C Pa3BUTUEM TEXHUKU U TEXHOJIOTHM, a TakKe OOCYKIEHUS
npo0JieM palOHAIBHOTO MPUPOJONOIB30BaHUS U IKOJIOTMUECKONH 0€30aCHOCTH.

Crep:XKHEBBIMHU DJIEMEHTaMHM Kypca (U3MKA Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHus SBISOTCA (U3HUeckue Teopuu ((PopMUpPOBaHUE MPEACTABICHHUHA O
CTPYKTYyp€ MOCTpOeHUsI (pu3nueckol Teopun, posi GyHIaMEHTATbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TNPEJACTABICHUSAX O TMPUPOAE, TpaHHUIAX
NPUMEHUMOCTH TEOPUM, JUIS ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHuCTEeMHO-/IeSTEILHOCTHBIN TOAX0 B Kypce (PU3MKK peanu3yeTcs Mpexie
BCEro 3a CU€T OpraHM3alluU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronmxcs.
s Ga3oBoro ypoBHS Kypca GU3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB M JIa0OpaTOPHBIX pPadoT,
KOTOpBIE B MporpamMMe Mo (u3uke OOBEAUHEHBI B OOIIMI CIHUCOK YYEHHYECKUX
NpaKTHYECKUX paldoT. BeineneHne B yka3aHHOM IepedyHe J1abopaTopHBIX PadoT,
NPOBOAUMBIX JJIi KOHTPOJISI U OILIEHKH, OCYIIECTBIAETCS y4aCTHUKaAMU
o0pa30oBaTeIbHOTO TIPOIECCa HUCXOJs U3 OCOOCHHOCTEW IJIaHUPOBAHUS W
ocHameHuss kaOmHera ¢usuku. Ilpm »dTomM obecrieunBaeTCs  OBJIAJICHHE
OOy4YaroMMUMHCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIECIOBAHUS
3aBUCUMOCTEH (PU3NYECKHX BEIMYUH W TOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIJIOKEHHBIX TUIIOTE3.

bonpioe BHUMaHUE YIENSETCS PEIICHUI0 PACUYETHBIX W KAYECTBEHHBIX
3amad. [Ipu 3TOM 111 pacu€THBIX 3ajlady MPUOPUTETOM SIBISIIOTCS 3a7a4d C SIBHO
3aJlaHHON (YU3UYECKON MOJIETIBIO, TTO3BOJISIOIINE MPUMEHSATh H3YUCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK W3 OJHOTO paszjena Kypca, TaK U UHTETpUpPYS 3HAHHS W3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIIOTCS 3aJaHUsl Ha
OOBsSICHEHHE TPOTEKaHWS (PU3MUECKHX SIBICHUHW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromwue BbIOOpa (U3MUECKOW MOMENW MJisi CHUTyallud TPAaKTHKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBuu ¢ TpeboBanusiMu PI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY oOOecledyeHno ydeOHoro mporecca 0a30BBI ypOBEHb Kypca
(GU3MKH HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUAX
MpEeAMETHOro KaOuHeTa (PU3UKUA WM B YCJIOBHUSX MHTETPUPOBAHHOIO KaOMHETa
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MPEAMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (GU3MKH JOKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYJIOBaHWE [IJIsi BBIMOJHEHMS YKAa3aHHBIX B
nporpaMme o GU3UKe YUYEHUUECKUX MPAKTHUYECKUX PadOT M JAEMOHCTPAIMOHHOE
o0opyi0BaHUE.

JleMoHcTpanmoHHOe 0o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHIUIIOM MUHHUMAQJIBHOM JOCTATOUHOCTHU UM  OOECIEYMBACT IOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpaMme Mo (U3UKE KIIOYEBBIX JIEMOHCTpALMM st
WCCIIEIOBAHUSI  M3YYaeMBbIX  SIBJICHUH W  TPOLECCOB, OMIHUPUYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHHYECCKUX MPUMCHCHHUH.

JlabopatopHoe o00OpyJoBaHWE ISl YYEHHUYECKUX TMPAKTUYECKUX pPadboT
dbopmupyercsi B BUJe TEMAaTUYECKUX KOMIUICKTOB U OOECTIEUMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX oOOydawmommxcs. TemMaThyeckue KOMILICKTHI
1a00paToOpHOTO OOOPYOBAaHMS JIOMKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAHUM AHAJOTOBBIX M HU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPHUTEIIFHBIX CUCTEM B BUJIE IUPPOBBIX JTa00OpaTOpHUi.

OCHOBHBIMH 1IEJIIMU U3yUeHUs GU3UKH B 0011IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHME HMHTEpPECa W CTPEMJICHUS OOYYAIOIIUXCS K HAyYHOMY
U3YYCHHIO TPUPOJIBI, PAa3BUTHE HMX HWHTE/UICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (OPMHUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHe HAy4YHOTO MHPOBO33PEHUSI KaK pe3ylibTaTa HW3Yy4eHHs
OCHOB CTPOCHHMsI MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHue yMmMeHUN OOBSICHATH SBJIEHUA C HCIOJIB30BAHUEM
bu3MUeCcKUX 3HAHUM U HaAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpeicTaBiICHUN O poiu (DU3UKMU [JIST PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTUH.

JlocTkeHue ITUX 1eNield 00ecTeurnBaeTcs peleHneM CIIeAyIomuX 3a71a4 B

Ipoliecce U3ydeHus Kypca GU3NKA Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

e TMPUOOPETEHHWE  CHUCTEMBI  3HaHMK 00  O0mUX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJTIOYAS MEXaHHUKY,
MOJICKYJISIpHYIO (DM3UKY, OJIEKTPOAMHAMUKY, KBAaHTOBYIO (H3UKYy U
AIEMEHTHI acTPODHU3UKH;

e (opmupoBaHne yMEHUN TPUMEHSTh TEOPETHYECCKUE 3HAHUSA  JUIS
oOBbsiCHeHHS (PU3WYECKUX SBJICHUH B TPHUPOAEC U Uil TNPUHATHA
MPAKTUYECKUX PEUICHUN B IOBCEHEBHOM KU3HU,

e OCBOCHHME CHOCOOOB pEUICHUS pa3TUYHBIX 3a7ad4 C SIBHO 3aJaHHOM
dusnueckolr MoneNblo, 3a1ad, MOAPa3yMEBAIONIUX CaMOCTOSITEIBHOE
co3anue Pu3MIecKor MOAeH, aJIeKBaTHOW YCIOBUSM 3a]1a4H;

e TOHWUMaHWE (U3NYECKUX OCHOB W MPHUHIIUIOB JEHCTBUS TEXHHUYECCKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOUTYIO

cpeay,



e OBIAJCHHE METOJAMHU CaMOCTOSTEIBHOTO TUIAHUPOBAHUS M TMPOBEICHUS
¢u3nYecKuX IKCIEPUMEHTOB, aHaIN3a M WHTEpIpeTanud UHPOpMaIu,
OTIpe/IeTICHUS TOCTOBEPHOCTH MOJTYYCHHOT'O PE3yIbTaTa;

e CO3/IaHHE YCIIOBHUH JJIS Pa3BUTHs YMEHHUH MPOEKTHO-HCCIEI0BATEIBCKOM,
TBOPYECKOMN JAEATEIILHOCTH.

Ha wusyuenne ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus oTBoaAuTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemerii B mporpamMme 1o (HU3HMKE TMepeueHb JIaOOpaTOPHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPATOPHBIX pabOT W OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupone. HaydHble MeTOIAbl NO3HAHUS OKPYKAIOLIETO
mupa. Posnbp »3KcniepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MUYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOoHbI U TeOpuH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOJIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBbIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOe IBIKeHHe. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBosmHeitHoe  aBmkeHue. [IBWKEHHE  MATEpUAIIBHOM  TOYKH IO
OKPYKHOCTH C IOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopocTh. Ilepron u yactora obpamenus. LleHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH)KEHUE CHAPSAJIOB, LICMIHBIE U PEMEHHBIE NTEpEaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKHX XapaKTePHUCTHK
JBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HabGmronenne nBmkeHUs Tena, OpOIICHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TaJICHUS.

Hamnpagiienre ckopocTH Ipy ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii akcnepumenm, 1abopamopHsie pabomol



N3ydyenne HepaBHOMEPHOTO ABHKECHHUS C LIEJbIO OMPEICIICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NOYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue nBuxeHus Tena, OpoiIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. Ilepsblii  3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOU TOUKU. TpeTuii 3akoH HbroTOHA 1J1s1 MaTepuaabHbIX TOYEK.

3akoH BcemupHOro TtaroteHus. Cuma Tspkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoyibkeHus1, kauenus ). Cuia tperus. Cyxoe
TpeHue. Cuiia TpeHUs CKOBKEHUS U cujia TpeHus nokos. KoagduimeHt tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B )KUJAKOCTU WM Ta3e.

[TocTynarenpHOE U BpalaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuiabl OTHOCUTENIBHO OCH BpauleHus. llnedo cuibl. VYcioBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: MOALIUITHUKY,
JIBU)KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepuUn.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOMIUX TEN.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U TTAJCHHH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmkeHus Opycka 1Mo HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAKOIIUX B NPYXKUHE U
pe3HOBOM 00pasIie, OT uXx AehOopMaIiiH.

UccnenoBanne ycinoBUii pPaBHOBECHS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbc MarepuanbHOM TOUKHM (Tesia), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMmnynbsC cunbl M U3MEHEHUE HMIYJbCa Tejd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktriBHOE IBHXKEHUE.



Pabota cunbl. MOITHOCTD CHJIBL.

Kunernueckass sHeprusi MaTepHaJbHOM TOukH. Teopema 00 HW3MEHEHHH
KUHETUYECKOU YHEPIUU.

[ToreHumnanbHas DHEPrus. IToreHuunanbHas DHEPrus YIPYTro
nedhopMHpoBaHHON  TpykuHbl.  [loTeHlManbHass  3Heprusi Tena  BOJIU3H
ITOBEPXHOCTH 3€MJIH.

[TorennmanbHple ¥ HENOTEHIMAJIbHBIE  CHUIIBL. CBsa3p  paboOTHI
HEMNOTCHUMAJIBHBIX CWI C WU3MEHEHUEM MEXAHUYECKOM HJHEPrMU CUCTEMBI TeEll.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBAa M IIPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexoa MOTEHLIMATBEHON YHEPTUU B KHHETHUECKYIO U 00paTHO.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OIMHAKOBBIX
HUTSHBIX MasATHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEpPruu
TeJla Ha IIPUMEpE PACTSIKEHUS] PE3UHOBOIO KIyTa.

Paznen 3. Mosiekyasipuasi pu3uKa ¥ TEPMOJMHAMMKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkeHue. Juddys3usa. Xapakrep ABMKECHUS W
B3aMMOJICVCTBUSA YaCTHUI] BemectBa. MoOJenn CTpPOEHHS Ta30B, >KUIAKOCTEU U
TBEPJBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ATUX Mojieel. Macca u
pasmepsbl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
[enbcus.

Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJICKYJSPHO-
KHHETHYECKOW TEOPHUH HACANIBHOr0 raza. AOCOJIOTHAsS TeMIeparypa Kak mepa
CpElIHEM KWHETMYECKOW SHEPruy TEIUJIOBOrO JABMXKEHHS dYacTull raza. l[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knamneipona.
3akon JlaneToHa. M3omporiecchl B UJI€ATHHOM Ta3€ C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H3O0MPOIECCOB: HM30TEpMa, H30X0pa,
n3o0bapa.

TexHu4yeckne YCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnpITHI, IOKa3bIBAKOIIME JUCKPETHOE CTPOEHHME BeliecTBa, (otorpaduu
MOJIEKYJT OPraHUYECKHUX COCTUHECHUI.



OnpbiThl 0 1U(PYy3UN XKUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBUS.

Mogens, WUTIOCTPUPYIOIIAs TPUPOY AaBJICHHUS ra3a Ha CTEHKH COCYy/a.

OnbITel, WIUTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJICAIBHOTO Tasa,
H30IPOIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

OrnpeneneHne Macchl BO3/JyXa B KJIAaCCHOM KOMHATe Ha OCHOBE U3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEM.

UccnenoBanue 3aBUCUMOCTU MEXKITY MapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucteMa. BHYTpeHHssE dHEpPrusi TEPMOJIMHAMUYECKON
CUCTEMBI U crIocoObI €€ u3MeHeHus. KonmuecTBo TerioTel U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HWJealbHOrO  Ta3a.  Buasl  Temonepenayu:
TETJIOMPOBOTHOCTh, KOHBEKIIMS, U3TyuyeHUuEe. YeabHas TEII0EMKOCTh BEIEeCTRA.
KonnuecTBo TemnoTel npu Terwionepeaye.

[TonssiTue 06 amuabatHOM mporecce. I[lepBbIii 3aKOH TEPMOIUHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOAMHAMUKH K u3ompoleccaM. ['paduueckas
UHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpoiieccoB B MPUPO/IE.

TennoBple  MammuHbl.  [IpyHIUOBI ~ AEHUCTBUA  TEIJIOBBIX  MAILIHH.
[IpeoGpa3oBanus SHEpPruM B TEIUIOBBIX MamnHax. KoadduimeHt mnone3Horo
nevictBus TerioBod MammHbL [lukn KapHo u ero xosd@uimeHT Mmojae3Horo
JEHCTBUS. DKOJIOTUYECKHUE MPOOIEMBI TETTOIHEPTETHKH.

TexHudyeckne YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBHUraTelb
BHYTPEHHETO CTOpaHUsl, OBITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW 3>HEPruM Tejia IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOKku W3 OYTBIIKM TIOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBanue 3dupa B
JATyHHOU TpyOKe myTEéM TpeHUs (BUACOAEMOHCTpAIus).

N3meHeHne BHYTpEeHHEN SHEPTUM (TeMIIEpaTypbl) TeJla NpH TEeIIoNepeaye.

OneiT MO anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTeNsi BHYTPEHHETO CrOPaHUsl, PEAKTUBHOIO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanun eeuwjecmea. Dazoevie nepexoovl



[TapooOpa3zoBanue u koHjeHcanus. Vcnapenue u kuneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3ayxa. HacelleHHBI map. YxaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT AaBJICHHUS.

Tsépnoe Teno. Kpucramnmueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctaioB. JKuakune xpucramibsl. CoBpeMeHHblE Marepuanbl. [lnaBineHune u
KpUCTain3anus. Y aelbHad Teriora miasieHus. Cyonumanms.

VYpaBHeHHE TENIOBOrO OajaHca.

TexHudyeckne yCTpPOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IOIYYEHHUsS] COBPEMEHHBIX MATEPUAIIOB, B
TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MIAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUU.

Cnoco0bl UI3MEPEHHUS BIAKHOCTH.

HaGmronenrie HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCcTpanust KpUCTAJLIOB.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3mepenne 0OTHOCUTEIBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

OnekTpu3auust Ten. OJEKTpUYEeCKWid 3apsan. J(Ba BHIAa DIIEKTPUYECKHUX
3apsiioB. [IpOBOJHMKM, OUANEKTPUKH U MOJYNPOBOAHUKH. 3aKOH COXpPAHEHUS
ANEKTPUUYECKOTO 3apsa.

B3aumoperictaue 3apsinoB. 3akoH Kynona. ToueuHbl 37€KTPUYECKUN 3apsl.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3iiekTpuueckoro modsa. IIpuHnun
CYNEPHO3ULUH ANEKTPUYECKUX Tosieil. JIMHUKM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

Pabora cmnm  osmekrpocratmueckoro  moinsa.  Ilotenmuman.  PasHocThb
noTeHIUaaoB. [IpOBOAHMKM U AUDJIEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.
JluanekTpuyeckas MpOHUIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuueckue YCTpPOWCTBA M NPAKTHYECKOE MPUMEHEHHE: JIIEKTPOCKOIL,
AEKTPOMETpP, dIEKTPOCTATUYUECKas 3alluTa, 3a3eMJICHHE DIIEKTPONpPHOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN aniapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOolCTBO M MIPUHIUIT JEUCTBHS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TE.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.

JI3IEKTPUKH B AJIEKTPOCTATUYECKOM I10JIE.
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3aBUCHMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAIn
IIJJACTUH, PACCTOSIHUSA MEXKAY HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHIEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3mepenue 31eKTpoEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpudeckuit mok. Toxu é paznuunwix cpeoax

ONEKTPUYECKUA TOK. YCIOBHA CYLIECTBOBAaHUSA JJIEKTPUUYECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsxenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUYECKOE CONMPOTUBJIIEHUE. Y AEIBHOE CONPOTUBJIEHUE BELIECTBA.
IlocnenoBaTenpHOE, NapAJLIEIBbHOE, CMEILIAHHOE COEIMHEHHNE POBOJHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
AIEKTPUUYECKOTO TOKA.

ONEKTpOABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBJIEHUE WCTOYHUKA TOKA.
3akoH OMa 117151 MOJHOM (3aMKHYTOM) aneKkTpuueckoil enu. KopoTkoe 3ambIkaHue.

ONEeKTpOHHAas ~ NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIIEHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKUi TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. Cob6cTBeHHas U npuMecHast IPOBOJIUMOCTD
noJynpoBoAHNKOB. CBoiicTBa p—N-nepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKuid TOK B  pacTBOpax M  paciiiaBax  3JIEKTPOJIUTOB.
DNEKTpOIUTUYECKAS AUCCOLMALNS. DIEKTPOIIN3.

OneKkTpudeckuid TOK B Tra3zax. CaMOCTOSITENBHBIH M HECAMOCTOSITEIbHBIN
pazpsan. Momuus. [Ltazma.

TexHuueckue yCTpoWCTBA M NPAKTHUYECKOE IPUMEHEHUE: aMIepMETp,
BOJIbTMETP, pEOCTaT, HWCTOYHUKH TOKA, OHJIEKTPOHArPEBATENbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

3aBUCUMOCTbh CONPOTUBIEHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJIOIIAIH TTONIEPEYHOTO CEYEHUs U MaTepHuaa.

CMmelaHHOE COeIMHEHNE MTPOBOIHUKOB.

[Ipsamoe w3MepeHHe BIEKTPOABMXKYLIEH cuibl. KopoTkoe 3aMbIKaHHe
raJbBaHUYECKOT0 MIEMEHTA U OLIEHKA BHYTPEHHErO CONPOTUBIICHHUS.

3aBUCUMOCTb COITPOTHUBIIEHHS METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTE AINEKTPOIUTOB.

HckpoBoii pa3psil U NpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSA MPOBOAUMOCTD JUO/A.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne cMEemaHHOIO COEINHEHUS PE3UCTOPOB.

N3mepenune dneKTpOABWKYIIEH CWIBI MCTOYHHMKA TOKA M €T0 BHYTPEHHETO
CONPOTHBIICHMUS.
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HaGmonenue snektpomnusa.

Me:xnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHsA B 10 Kilacce OCyIIECTBISIETCS C
Y4E€TOM COJAEpP)KATEIbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMHU MaTeMaTHKH,
OMOJOTuU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHUEM METOJIOB HAYYHOI'O
MO3HAHUsA: SIBJIEHUE, HAay4HbId (akT, runores3a, (pU3MUecKas BEIMYMHA, 3aKOH,
Teopusl, HaOMIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: pemieHue CHCTEMbl YpAaBHEHMH, JHMHEWHas (QyHKUuS,
napa0osna, runepbosia, UX rpa@uKd U CBOICTBA, TPUTOHOMETpUUYECKHE (QYHKLIUHU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLIUU HA OCH KOOPAHHAT, CII0KEHHE BEKTOPOB.

buonozusn: Mexannyeckoe JBUKEHUE B JKMBOW mpupoae, Auddys3us, ocMmoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEIUIONEpEauH, TEIIOBOE PaBHOBECHE),
ANEKTPUUECKHE SIBJICHHS B )KHMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TeJ, KUIKOCTEH U
ra3oB, JJIGKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJUTHUYECKAs HUCCOIUAIMS,
raJibBaHUKa.

l'eoepaghus. BaXXHOCTH BO3/lyXa, BETPBI, 0apOMETpP, TEPMOMETD.

Texnonocus: mpeoOpa3oBaHUE IBWKEHHUI € HCIOJIb30BAaHHUEM MEXAHHU3MOB,
yu€T TpeHHs B TEXHMKE, NOJIUIMIIHMKH, MHCIIOJIb30BAaHUE 3aKOHA COXpPaHEHMs
UMIIyJbCa B TEXHUKE (pakera, BOJOMET W JpYyrue), ABUraTellb BHYTPEHHEIO
CrOpaHus, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIMOHEP, TEXHOJIOTUU
HOJYyYeHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allMTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KCEPOKC, CTpyHHBII IPUHTED, AJIEKTpOHArpeBaTeIbHbIE npudopHl,
AJIEKTPOOCBETUTENIbHBIE PUOOPHI, TaJIbBAaHUKA.
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11 KVIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. IneKmpomacHuUmMHAs UHOYKUUA

[TocTtossHHblE ~ MarHuThl.  B3auMonencTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bextop MarHutHOM uHaykuuu. [Ipunuun cynepno3unuu
MAarHATHBIX NoJed. JIMHMM MarHuTHOM WHAYKUWMH. KapThHa JNWHHUM MAarHUTHOW
WHIYKIWHU M0JI1 HOCTOSTHHBIX MArHUTOB.

MarauTHoe TIOJ€ TPOBOAHHUKA C TOKOM. KapTuHa JHMHUH WHIYKIUU
MAarHUTHOTO TMOJISI JJIMHHOTO MPSMOr0 MPOBOAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTBre nmpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HaIpaBJIeHUE. [[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabota cuiel JlopeHnia.

SlBneHue 3IIEKTPOMAarHUTHOM HWHAYKIUU. [loTOK BekTOpa MarHUTHOWU
WHIYKIUUA. OJEKTPOABMKYIIAS CWJIA HWHAYKIMUA. 3aKOH 3JIEKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe nsnekrpuueckoe Tmose. DJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
MPOBOJAHUKE, JBHXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOABWKYIIAs CHIIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHuuecknue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIC
MAarHMThl, JJIEKTPOMArHUTBI, 3JICKTPOJABUIATENIb, YCKOPHUTEIU 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS 1I€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISL.

B3aumoperictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBiIeHME PNEKTPOMArHUTHON UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb SJIEKTPOJABIKYIIEH CUJIbI UHAYKIUUA OT CKOPOCTH H3MEHEHUSs
MAarHUTHOTO MOTOKA.

SIBrieHnEe caMOMHIYKIMH.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO MOJIsl KaTYIIKHA C TOKOM.

HccnenoBanne AelCTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM.
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HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUNHbLE KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KojeOaHHUS.
I'apmonunueckue konebanus. Ilepuon, vactora, amrummtyna U (asa KojgeOaHUU.
IIpyxuHHBIM MasATHUK. MareMaTU4eCKUW MasTHUK. YpPaBHECHHUE TapMOHHUYECKUX
koneOanuii. [IpeBpaiiieHrie YHEPruu NPy rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHUS B
UjeaTbHOM KOJEOATeIbHOM KOHTYpE. AHJIOTHUA MEXIY MEXaHUYECKUMH U
ANEKTpOMarHuTHeIMU KojeOanusamu. dopmymna Tomcona. 3akoH CcoOXpaHEHHs
SHEPIrUM B UEaTLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaronux KojeOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BeiHyX)IeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

Ilepemennblii  TOK. CHHYCOWIANBHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOI0 TOKAa. AMIUIMTYAHOE M JACHCTBYIOIEE 3HAUYCHUE CHUJIBI TOKa U
HaIPSKEHUS.

Tpanchopmarop. IIponsBoacTBO, Mepeaada U MOTPEOSICHUE DIEKTPUICCKON
SHEPryuu. DKOJOTMYECKHUE PUCKU MPHU MPOU3ZBOACTBE AJIEKTpodHEpruu. Kynbrypa
WCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCEITHEBHOM JKU3HM.

TexHuueckne yCcTpOHCTBAa M MNPAKTHUYECKOE IMPUMEHEHUE: SJIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTPONepeIay.

Ilemoncmpayuu

HccnenoBanne mnapaMeTpoB KoyieOaTeabHON CHUCTEMBbI (MPYKUHHBIA WU
MaTeMaTU4YE€CKU MasiTHUK).

HabGmonenue 3aTyxaronmx KoiaeoaHui.

HccnenoBanne CBOMCTB BRIHYKIEHHBIX KOJICOaHUT.

HaGmonenue pesonanca.

CB0OOHBIC JIEKTPOMATHUTHBIC KOJICOAHMSI.

OcuuuiorpaMMsbl (3aBUCMMOCTH CHJIbI TOKA W HaNpsKEHUsI OT BPEMEHU) ISt
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUH PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEePEIayu.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanre 3aBUCMMOCTH NEPUOJA MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH W MaccChl Tpy3a.

HccnenoBanne TmEepeMEHHOr0 TOKAa B LENM W3  IOCIENOBATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 80JIHbL

MexaHnnueckue BOJIHBI, ycloOBHUs pacnpoctpanenus. llepuon. CkopocTb
pacripocTpaHeHusi W JyuHA BoJiHbL. [lomepeyHble W MOPOJOJIbHBIE BOJIHBL.
Nurtepdepenus u qudpakius MEXaHUUECKUX BOJIH.
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3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IYYEHHUS SJICKTPOMATrHUTHBIX BOJIH.
B3aumnas opuenrauus Bektopos E, B, V B anexkrpomarautHoii BonHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHE, MpETOMIICHUE, MoJisapu3anus, Audpakius,
unrepdepennusi. CKOpoCTh JEKTPOMArHUTHBIX BOJIH.

[IIxana »nM€KTPOMarHUTHBIX BOJH. [[puMeHEHHE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TelIeBUACHU. Paguonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuueckue yCTpOHUCTBA M MPAKTUUECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JWArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebimomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmonenne orpakeHus ¥ MpesIoMIICHUST MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeniinu u 1ugpakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH H
4aCTOTOU KOJICOaHMIA.

HccnenoBaHne  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpa’KE€HHUE,
pesIoMIICHHE, MOJIsIpU3alus, AUPppaxus, HHTepdepeHus.

Tema 3. Onmuxa

I'eomeTrpuueckas onrtuka. IIpsgmoivHElHOE pacnpoCTpaHEHHE CBETa B
ogHopoaHou cpene. JIyu ceera. ToueuHbIi HCTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus: cBeta. [locTpoeHue nzoOpakeHHl B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONTIOTHBIN MOKa3aTENb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbI yroa IMOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust ceta. CloxHBIN cocTaB Oenoro cBera. L[Ber.

Cobuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
paccTossHHE M ONTHYecKas cuia TOHKOW JuH3bl. [locTpoeHume wm3o0pakeHuil B
coOuparonmx U paccenBaronux jauH3zax. opMyna TOHKOW JTUH3BI. YBEIWYEHUE,
TaBaeMoOe€ JIMH30MH.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuaTepdepenuuss cBera. KorepeHTHblE HCTOUYHHKHU.
VYcnoBuss HaOMOIEHUST MAKCUMyMOB U MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT JBYX CUH()Aa3HbIX KOT€PEHTHBIX HCTOYHUKOB.

Hubpakuus cseta. JudpaximonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PaKIMOHHYIO PEHIETKY.

[Tonsipuzaums ceera.
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TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
¢oToanmapar, NPOEKIMOHHBIA amnmapar, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHA
OITHKA, TU(PPaKIIMOHHAS PEIIETKA, MOJISAPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pPACIpPOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuueckue npuOopsbI.

[TonHOe BHYyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

UccnenoBanue cBOMCTB U300pa’KeHU B JTMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenune natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyuyeHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmonenue noisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3mepenue nokazaress NpeJoMICHUS CTEKIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI ClIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHuiel  TPUMEHMMOCTH  KJIACCMYECKOW  MEXaHUKH. [TocTynatbl
CIIEIUAJIbHOW TEOPHH OTHOCHUTEIBHOCTH: WHBAPHUAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, NPUHIIMI OTHOCUTEIIBHOCTH DUHIIITCHHA.

OTHOCUTENTFHOCTh OJTHOBPEMEHHOCTH. 3aMe/JICHHEe BPEMEHH U COKpaIlleHUe
JUTAHEL

DHeprus U UMNYJIbC PEISTUBUCTCKON YACTHIIBI.

CBs3b MacChI C PHEPTUEH U UMIYJIBCOM PEJISITUBUCTCKON YacTHUIIbl. DHEPIrus
IIOKOSI.

Pazgen 7. KBanToBas pusuka

Tema 1. Dnemenmolt K6AHM OGO ORMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHEeprun GOTOHA C €T0 YaCTOTOU. DHEPTUs
U UMITyJbe (poToHA.

OtkpseiTre u uccinenoBanue Gorodddexra. OnbiTel A. I'. CToneToBa. 3aKOHBI
dororddexra. YpaBuenue DitHmrerina amsa dotodrddexra. «KpacHas rpaHuia»
doToarddekra.

JHaBnenue ceeta. OnbiTer 11. H. JIeGenena.

XHUMHYECKOE NEUCTBUE CBETA.

TexHuueckne ycTpoWCTBA MU NPAKTUYECKOE MPUMEHEHHE: (DOTOIIEMEHT,
doTogaTunk, comHeUHAs 6aTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(pPeKT Ha yCTAHOBKE C LIMHKOBOM IJIACTUHOM.
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HccnenoBanue 3akoHOB BHEHIHETO (hoTo3ddeKTa.
Cseronuon.
Conneunas Oartapesi.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio o -4acTHII.
[Imanerapnas moxpens aroma. Iloctymarer bopa. M3nydenune wu mnorjouieHue
(OTOHOB TNpHU Mepexoje aroMa C OJHOIO YPOBHsS SHEpPrud Ha Apyrou. Buasl
cnekTpoB. CIIEKTp YPOBHEN SHEPIMU aTOMa BOAOPOAA.
BonHoBsie cBoiicTBa yactull. Bomusl ne bpoitns. KopmyckyisipHO-BOJIHOBOM
IyaJli3M.
CrnoHTaHHOE U BBIHYXJEHHOE U3JIyUYCHHE.
TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTPaTbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopnuens onbita Pesepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenne nuHeM4aThiX CIEKTPOB H3TyUCHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl
HaGmonenue nuHevaToro cnekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuto  cocTaBa
paanoakTuBHOrO u3nydeHus. CBoictBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paainoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIPOTOHA W HeWTpoHa. HykmonHas monenb smpa [eizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio sapa. M3oromnsl.
Anbda-pacman. DJIEKTPOHHBIM M TO3UTPOHHBIM Oera-pacman. ['amma-
U3NlydeHue. 3aKOH paJuoakTUBHOTO pacraja.
DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.
SAnepHble peakuunu. Jlenenue u cuHTE3 AI€EP.
Anepnsiii peaktop. TepmosimepHbiii cunTe3. [IpobiieMbl W TEPCIECKTHBBI
SAIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHOM SHEPTETUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTtonbl HAOIIOICHNS ¥ PETUCTPALIAN AIIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIC B3auMOACHCTBUSA. EAMHCTBO (hr3mdeckoit KapTUHBI MUPA.
TexHnueckne yCTpOMCTBAa U NMPAKTUYECKOE NMPUMEHCHUE: JTIO3UMETP, Kamepa
Bunbcona, siaepHbIit peakTop, aToMHast 6oM0a.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).
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Pasznen 8. DiieMeHTBHI ACTPOHOMHUM U ACTPO(PU3IUKH

DTtansl pa3BUTHS aCTpOHOMUU. [IpuKiIaniHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHUH.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JIBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mctounuk sHeprun CosiHIA M 3BE3L.
3BE3MIBI, MX OCHOBHBIE XapPAaKTEPUCTUKH. [[narpamMma «CHeKTpajgbHBIA Kiacc —
CBETUMOCTB». 3BE3AbI TJIABHOW IOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[lyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunsl ramaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B sSApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxkue nabnooenus

HaGmronenusi HEBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHUEM KOMIBIOTEPHBIX
NPWIOKEHUM I ONpe/ieNieHUs MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311sl CeBEpHOTO MOJYIIAPUS U IPKUE 3BE3BI.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTwu.

O600maromnee MOBTOPEeHUE

Pons ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THUYECKOU cdepax AeSTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUH B COBPEMEHHOM HAay4YHOH KapTHHE MHpPA, pOoiab (PU3NUECKON Teopru
B (OpPMUPOBAaHWM TMPEJACTABICHUH O (U3NYECKOW KapTUHE MHpa, MECTO
¢dusznueckor KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHS B 11 Kitacce oCyIIeCTBISIETCS C
y4€TOM COJIEp)KaTEIbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUSA: SIBIICHUE, HAay4YHBIA (PaKT, TUTMOTe3a, (pu3ndeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CHUCTEMbl ypaBHEHUW, TPUTOHOMETPUUYECKHE
(GyHKIHMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPhl M MX MPOCKIMWH HA OCH KOOPAUHAT, CI0XEHUE BEKTOPOB,
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MIPOU3BOJIHBIE 3JEMEHTapHbIX (YHKLIMI, NpPHU3HAKU MOJ00HS TPEYroJbHUKOB,
onpeiesieHne MIoNaau IIOoCKuX GUryp u oobEmMa Ted.

buonozus: »nexkTpuyeckue SBICHUA B JKUBOM NpPHUPOAE, KoJjeOaTellbHbIe
JIBUKECHUS B )KMBOU MPUPOJE, ONITHYECKUE SBJICHUSA B )KUBOW IPUPOJIE, ACUCTBUE
pagualyy Ha )KUBbIE OPTAHU3MBI.

Xumusi: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAIIIMYECKasl CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM pEIIETKH, CIEKTPaJbHBIMI
aHaJn3.

l'eocpaghus:  marHuTHble TOMIOCA 3€MJIM, 3aJ€XKH MAarHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTHU, MPEACKA3aHUE 3EMIIECTPSICEHUIA.

Texnonocus: JMHUU DIIEKTpOIEpead, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAaAap, pPaAHONPUEMHHK, TEIEBU30P,
anTeHHa, TenedoH, CBY-meub, MpOEKIMOHHBIN anmapar, BOJOKOHHAs OINTHKA,
coJiHeYHas Oarapes.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OOIIeTo
oOpazoBaHus (6a30BbIA YPOBEHB) NOKHO OOECHEUYUTHh TOCTUIKEHUE CIETYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIC PE3yIbTaThl OCBOCHUS yueOHOro npeamera «dusnkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYyYaromIMXCsl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEM TMO3UIMEN JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JICITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEIbHOU IESTEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHUCKOTO OOIIECTBa;

NPUHATHAE  TPAJUIMOHHBIX  OOIIEYEIIOBEYECKUX TYMAHUCTHYECKHX U
JEMOKPaTUUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

yYMEHHUE B3aUMOJIEVCTBOBATh C COLUATIBHBIMU MHCTUTYTAMHU B COOTBETCTBHH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTH4eCKOr0 BOCTIUTAHUSI:

3CTETHYECKOE OTHOLIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:

MHTEpEC K pasnudyHbIiM cepaM MpoPecCHOHATBHON AESITEIBHOCTH, B TOM
YKCJie CBA3AHHBIM C (PU3UKON M TEXHUKOM, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbI,
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TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(U3UKU Ha TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE AEUCTBUM B OKPYKAIOIIEN CPELE HA OCHOBE
3HAHHU LEJIed YCTOWYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHue OmbITa JEATEIBHOCTH JKOJOTUYECKOW HAIPABICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO (PU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHPOBAHHOCT MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EeATEIbHOCTH, T'OTOBHOCTH B IIPOLECCE
U3y4eHHs]  (UBMKU  OCYHIECTBISTH  NPOEKTHYIO U HCCJEJI0BATEIbCKYIO
NEeSTENbHOCTh MHIUBUYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE JeHCTBHSI
ba3oBble JiornyecKkue 1ecTBUA:
CaMOCTOATENLHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeNsATh LEeNU JACSITeNIbHOCTH, 3a7aBaTh MapaMmMeTpbl M KPUTEPUU UX
JOCTHXKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHMST B  paccMaTpHUBAEMBIX
(U3UYIECKUX SIBIICHUSX;
pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIEMBbl C y4€TOM aHajau3a MMEIOUTUXCS
MaTEpHUAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OLICHUBATh PUCKH TOCIEICTBHI €SI TEIbHOCTH;
KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX PEAJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBaTe/bCKue AeCTBUSA !
BJIAJE€Th HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU MOHATUSMH U METOJAMHU
buznuecKon HAyKu;
BJIAJI€Th HABBIKAMHU Y4€OHO-HCCIIE/IOBATEILCKON U MPOEKTHOM JEATEIbHOCTU
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEmIeHHs 3a1ad (U3MYECKOTO COJNCPKaHMs, MPUMEHEHUIO Pa3ITUIHBIX
METOJI0B NTO3HAHMS;
BJIAJETh BUJAMH JIESITEIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UMHTEpIpeTald, NpeoOpa3oBaHUIO MU MPUMEHEHUIO B PA3JIUYHBIX Yy4eOHBIX
CUTyalusiX, B TOM YHUCJI€ P CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (PU3UKHU;
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BBISIBJISITh PUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJUM3MpOBaTh 3ajauy,
BBIIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl JUIs JI0Ka3aTesIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MaApaMeTPbl U KPUTEPUH PEILICHUS;

AHAIM3UPOBATH TIOJYYEHHbIE B XOJAE PEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa3oBaTeIbHOU
JEeSATENbHOCTH, B TOM YUCJE MPU U3YUYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh NPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B MPAKTUYECKYyI0 0O0JacTh
KU3ZHEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J1a4H, JIOMYCKAIOUIME abTEePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMM MOJyuYeHUs HMH(opManuu (U3HUECKOro COoAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYILECTBIATh TOUCK, aHaJu3,
CUCTEMAaTH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3TUYHBIX BUIOB U (GOpM
NpEe/ICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OpPMAIINH;

UCIIOJIb30BaTh  CpPeACTBA  HMH(POPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJOTUU B PEIIEHWH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3aIl[MOHHBIX
3aady Cc coOdrofeHueM TpeOOBaHUN JPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcOCOEpekeHHs, TMPABOBBIX U  ATUYECKUX  HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COAEpX aHUS B PA3IMYHBIX (QopMmarax ¢
y4€TOM Ha3Ha4YeHHsI HH(GOPMAIIMH U 1IeTIEBOM ayJAUTOPUH, BEIOMpPAst ONTHUMAIIbHYIO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbI€e JeiiCTBHS:

OCYIICCTBJISITh  OOIIEHHE Ha Ypokax (U3MKH W BO BHE-YPOUHOM
NEATENbHOCTH,

pacrio3HaBaTh NPEANOCHIIKM  KOH(MJIUKTHBIX CHUTyalldd ©  CMSATYaTh
KOH(DITUKTHI;

pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOKO TOYKY 3PEHHS C MCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHMUMATh W MCIOJb30BaTh MPEUMYIIECTBA KOMAaHJIHONW U WHIWBUIYAJIBHOU
paboTHI;

BBIOMPATh TEMATHKY W METOJBI COBMECTHBIX JACHCTBHHA C y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YJICHA KOJUIEKTUBA;

MPUHUMATh 1EJIM  COBMECTHOW  JEATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUKECHHUIO: COCTaBJIATH IUIaH JCUCTBUH,
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pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOET0 BKJAJa M KAXKIOTO Yy4YaCTHUKA KOMaHAbl B
o0 pe3yabTaT o pa3pabOTAHHBIM KPUTEPUSIM;

npenjaraTtb HOBBIE IPOEKTHI, OLEHHWBATh HWJEU C TMO3ULHUA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMUYHBIX
CUTYallUAX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh UHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJTLHO OCYIIIECTBIISATH TMO3HABATEIBHYIO JICSITEIHLHOCTh B 00JIacTU
GU3UKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (GOPMYIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUJIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, IJIaH BBITIOJIHEHUS TPAKTHYECKON pabOThl ¢ YYETOM HUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTCHUH;

JIaBaTh OIIEHKY HOBBIM CUTYAITUsIM;

pacuIupsiTh paMKH y4eOHOTO MpeIMEeTa Ha OCHOBE JIMUHBIX MPEANOUYTESHUIH;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, Opath Ha ce0s
OTBETCTBEHHOCTH 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHHUIO SPYIULIMA B 00JacTH
($U3HKHU, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBINA U KYIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAIbHBII UHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBHI B NIESITEIHbHOCTD,
OILICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJQ/JIETh  HABbIKAMU  [O3HABAaTEIBHOM  peQIeKCMU  KaKk  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBUA M MBICIUTEIBHBIX TIPOIECCOB, MX PE3YJNbTaTOB H
OCHOBAHMU;

UCIIOJIb30BaTh MPHUEMBI pedIIeKCHH I OLIEHKH CUTYallld, BHIOOpa BEPHOTO
pelieHus;

YMETh OLICHMBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 MX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYrMX MpPH aHAIU3E PE3YyIbTaTOB
NEeATEeNbHOCTH;

NpPUHUMATh ce0sl, TOHMMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

OpUHUMATh MOTHBBI M AapryMEHTHl JAPYIUX MpPHU aHAIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;

NpU3HABATH CBOE MPABO M MPABO JAPYTHUX HA OMIHOKH.

B npouecce nocTuKeHUs JTMYHOCTHBIX PE3YJIbTATOB OCBOEHHS MPOTrPaMMBbI
no ¢usuKe I YPOBHA CpEIHEro oOiero oOpa3oBaHUA Yy OOYy4YarOIIMXCS
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COBEPIIEHCTBYETCS AMOLIMOHAJIbHBIH UHTEIJIEKT, peanoiaraiomum
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOYAIOIIET0 CHOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATBHOE
COCTOSIHUE, BUJETh HANPABJICHUS PA3BUTUSI COOCTBEHHOW AMOLIMOHAIBHOU cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJUPOBAaHMs, BKJIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEJIEHUE, CHOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAJIBHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO LeNIU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IpYruX, YYUTBIBaTh €ro NpPH OCYUIECTBICHUM OOIICHHs, CIOCOOHOCTh K
COUYBCTBHUIO U COTNIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOUYAIOIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, MPOSBISATH HHTEPEC U pa3peniaTh KOHQIUKTHI.

MNPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MeCTO (PU3UKH B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUpPA, B PAa3BUTHUU COBPEMEHHON TEXHUKU H
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIbHOCTH JIFOIEH;

YUUTHIBATh TPaHUIBl TPUMEHEHHUS U3YYEHHBIX (QU3NUYECKUX MOJENei:
MaTepHalibHas TOYKa, WHEPIIMAIbHAS cUCTeMa OTcuéra, abCONIOTHO TBEPAOE TEO,
UJICTBHBIA Ta3, MOJEIA CTPOCHUS Ta30B, KUJIKOCTEW W TBEPIBIX TEJ, TOUCUYHBIN
AIEKTPUUECKUH 3apsijl MpU pelieHnn PU3NIECKUX 3a7ay;

pacno3HaBaTh (pu3nYecKue ABICHUS (IIPOLIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJIAPHO-KUHETUUYECKON TEOpUHM CTPOCHHMS BEIIECTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBUKEHUE, CBOOOTHOE TAJEHUE TeJ, ABWKCHHE IO OKPYKHOCTH, WHEPIIHS,
B3auMojericTere Teu, auddys3us, OpOyHOBCKOE NBIKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJBIX TEJ, U3BMEHEHUE 00bEMA TeJl MPU HArpeBaHUM (OXJIAXKIEHUH ), TEIJIOBOE
paBHOBECHUE, WCIAPEHHE, KOHACHCALIMS, IUIABICHUE, KPUCTAJUIM3ALUS, KUIIECHUE,
BJIAYKHOCTh BO3/[yXa, MOBBIIICHUE JTaBJICHHS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B  H30Mpoleccax,
ANEKTpU3aIus TeJl, B3aUMOJECHCTBHE 3aPsI0B;

OMHCHIBATh MEXAHUYECKOE JBIIKEHUE, WCIONB3Yysl (U3MYECKUE BEITUYHHBI:
KOOpAWHAaTa, NyTh, MNEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHUJa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHIMAaIbHAsl YHEPTUsl, MEXaHUuYecKas
paboTa, MexaHMYecKas MOIIHOCTb; NPU ONHCAHUU MPABWIBHO TPAKTOBATH
(GU3MYEeCKUl CMBICI MCHOJb3yeMbIX BEJIMYHMH, MX OOO3HAYEHUS U €IUHUIBI,
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HaXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYI (PU3MUYECKYIO BEJIMYUHY C JAPYTHUMH
BEJIMYMHAMU;

ONKCHIBATh H3YUYEHHBbIE TEIUIOBbIE CBOICTBA TE€A M TEIUIOBBIE SIBICHUS,
UCIIONIb3Yys. (PU3MYECKUE BEJIMYMHBI: JaBICHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasl SHEPIHsl XaOTUYECKOIro JABUKEHUS MOJIEKYJ, CPeIHEKBaIpaTHUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI 3Heprusi, pabora rasa,
KO3 (PUIMEHT TMOJIE3HOTO JEWCTBHUS TEIUIOBOTO JIBUraTess; NpH ONUCaHUU
MPaBWIBHO TPaKTOBaTh (PU3MYECKUI CMBICT MCHOJB3YEMbIX BEIUYMH, HX
000O3HAaUeHUsT W EAWHMIBI, HaXOAUTh (OPMYJbl, CBA3BIBAIOUIUME JAHHYIO
(U3MUECKYIO BEIMYUHY C IPYTUMHU BETUYUHAM;

OMKCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U JIEKTPUUECKHE
ABJIEHUS (IIPOLECCHI), UCTIONIBb3Ys (PU3MUEeCKHe BEIUYMHBI: AJIEKTPUUECKUN 3aps/l,
ANEKTPUUECKOE T0JIe, HAMPSHXKEHHOCTh MOJIs, MOTEHIMAN, PA3HOCTh MOTEHIMAJIOB;
OpU OINUCAHWU TPABUIBHO TPAKTOBaTh (PUIMYECKUH CMBICT HCHOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUIIbI; yKa3blBaTh (POPMYIIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

aHANMM3UPOBATHh (PU3MYECKUE TPOIIECCHl U SIBJICHUS, UCHONB3Yys (pusnyeckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonst HeioToHa,
3aKOH COXpaHEHUsI MEXaHWYECKOW DHEPruu, 3aKOH COXpPAaHEHHUs HMITYJIbCa,
NPUHIIMIT CYNEPHO3UIIMK CUJI, TPHUHIMI PABHONPABUS HHEPLUUATIBHBIX CHCTEM
0TCY€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOM SHEPTuu TEIJIOBOIO JBUKEHHSI MOJIEKYT C
aOCONIOTHOIN TeMIepaTypol, NepBbli 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHMUS
AJIEKTPUYECKOro 3apsja, 3akoH KyioHa, mpu 3TOM pa3iuyaTh CIIOBECHYIO
(opMyIUpPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXKEHHE U YCIOBHs (IPaHULBL,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHbIE IMPUHLUIBI ACHCTBUS ~MallMH, MpPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3jinyaTh yCIOBUS MX 0€30MaCHOr0 MCHOJIb30BaHUS B
IMOBCEIHEBHOM »KU3HHU,

BBITOJIHATD OSKCIEPUMEHTBHl 10 UCCIEJOBaHUIO (U3MUYECKUX SBICHUM WU
IIPOLIECCOB C HCIIOJIb30BAHUEM INPSIMBIX M KOCBEHHBIX HM3MEPEHHI, NpPU 3TOM
GopmynupoBaTh NpobiieMy/3ajauy M TUNOTE3y Y4eOHOTO HSKCIEpHUMEHTa,
co0upaTh YCTaHOBKY M3 IMPEAJIOKEHHOTO OOOpYyIOBaHUS, MPOBOIUTH OIBIT U
(opMyIUpPOBaTH BHIBOJIBL;

OCYILIECTBJISATH MPsIMbIE U KOCBEHHbIE N3MEPEHUsI PU3NYECKUX BEIUYUH, MIPH
ATOM BBIOMPATh ONTHUMAJBHBIM CIOCOO M3MEPEHHS U HCIONb30BATh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh  3aBHCHUMOCTH  MEXAYy  (U3MUEeCKMMHM  BEIMYMHAMHU  C
WCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(¢uKcupoBaTh pe3yJbTaThl MOJIYYECHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIUYHMH B
BUjie Tabnuil U rpaduKoB, AeNaTh BBIBOBI MO PE3ybTaTaM HCCIEIOBAHNUS;

coOmroaTh npaBuiia 0€30MacHOrO TPyAa MPHU MPOBEACHUM HCCIEIOBAHUNA B
paMKax ydeOHOro »HKCIIEPUMEHTA, Y4EeOHO-HCCIENOBATENbCKON M IPOEKTHOU
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NEATeNIbHOCTU C MCTOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarb pacy€éTHbIE 3aJaud C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCTONb3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCIOBUS 3aJja4u
BbIOMpATh (HU3UUECKYI0 MOJEIb, BbIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE NJia €€ pEIICHHs, MPOBOAUTh PacuéThl M OIICHUBATH PEATbHOCTH
MOJTYYE€HHOT'0 3HaUYeHUs (PU3NUYECKON BETUUUHBIL;

pelaTh KaYeCTBEHHBIC 3a/1aui: BRICTPAUBAThH JIOTUYECKH HEMIPOTUBOPEUUBYIO
IIETIOYKY PACCYKJICHUM C OMOpON Ha HM3Yy4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buzndeckue sIBICHU;

UCIIOJI30BaTh ~ TPU  PEIICHUMH  y4yeOHBIX  3ajay COBPEMEHHBIE
UH(OPMAIIMOHHBIC TEXHOJOTUM JIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUU
U TIpEJICTaBIICHUS YUYeOHOW M HAYYHO-TIOMYJSPHOW MH(pOpPMAIUU, TTOTYUYEHHOU U3
Pa3IMYHBIX KICTOUHUKOB, KPUTHUYECKH aHAJIM3UPOBAThH MOJIy4yaeMyr0 HHGOPMAIIHIO;

IPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIIECCOB OKPYKAIOIIETO0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHON >KH3HU
U1 obecriedeHus 0€30MacHOCTH TIPU OOpaIlEHUH C TPUOOpAMHU M TEXHHUYECKUMU
yCTPOMCTBAaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
NOBEJEHUS B OKPY’KaIOIIEH Cpeae;

pabotaTh B TpyHIle C BBHINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbL, PAUOHAIBHO pACHPENEIsITh OOA3aHHOCTH H
IUIAaHUPOBATh JIEATEIIBHOCTh B HECTAHAAPTHBIX CUTYyalHsIX, aJ€KBaTHO OLICHUBATH
BKJIAJ] KaXKJO0TO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIEMBI.

K xonmy oOyuenmss B 11 KJjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POIb U MECTO (PU3UKH B (HOPMUPOBAHHUU
COBPEMEHHOM HAyYHOM KApTUHBI MHUpPAa, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
T€XHOJIOTUM, B MPAKTHYECKON JEATEIBHOCTH JIOAECH, LETOCTHOCTh M E€IMHCTBO
(buznuecKoi KapTUHBI MHUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS U3YYEHHBIX (PU3NUYECKUX MOJICTICH:
TOYEYHBIN JIEKTPUUECKUM 3apsl, Jyd CBETA, TOUYECYHBI UCTOYHUK CBETA, sIACPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Siapa MpHU perieHUuH (PU3NYECKUX
3a;ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKH U KBAHTOBOU (DU3MKHU: DJICKTPUUECKAs] TIPOBOIUMOCTH,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JCHCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, DJICKTPOMAarHUTHAasi WHAYKIUS, JACHCTBUE MArHUTHOTO TOJA Ha
MPOBOJHUK C TOKOM M JIBWXKYUIMKCS 3apsiji, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE PacHpOCTpAaHEHUE CBETa, OTPAXKEHHUE, IMPETOMIICHUE,
unrtepdepeHuus, aAudpakuuss U MOOJsApU3alUsl CBETa, JUCIEpPCHUs] CBETa,
dbotoanexkrpuueckuit 3hdext (poTordhdekT), cBEeTOBOE MaBiIeHNUE, BOSHUKHOBEHHE
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JIMHENYaTOro CIICKTpa aToMa BOAOpPOJa, CCTCCTBCHHAsA W HUCKYCCTBCHHAsA

PaauOaKTUBHOCT;
ONKCHIBaTh W3YYEHHBIE CBOMCTBA BEIIECTBA (IIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOAUMOCTb  pa3IMYHBIX  Ccped) WU

AJIEKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI), HMCHOIB3Ys (U3MUCCKHE BEIUYUHBI:
AIEKTPUYCCKUH 3apsjl, CHJa TOKa, DJIEKTPUYECKOE HAMPSIKCHHE, JJICKTPUIECKOE
COMPOTHBIICHHE, PA3HOCTh MOTCHITMAIOB, AJICKTPOJABIKYINAS CHia, paboTa ToKa,
WHIYKIUS MarHATHOTO Toyisl, cuia Awmrmepa, cuia JlopeHIla, WHIYKTHBHOCTH
KaTYIIK{, SHEPTHs D3JCKTPUYECKOTO W MArHUTHOTO TIOJIeH, TMEepHUOJ W 4YacToTa
KoseOaHWii B KOJIeOATEIIBHOM KOHTYpe, 3apsijl W CHJa TOKa B TPOIECcCe
TapMOHUYCCKUX JJICKTPOMArHUTHBIX KOJeOaHWH, (OKYCHOE pPaCCTOSHHE W
ONTHYECKAs CWJIA JIMH3BI, TPU ONKMCAHWH MPABUIBLHO TPAKTOBATH (PU3HUYCCKHIM
CMBIC]T HCIIOJIb3YEMbIX BEJIWYMH, HMX OOO3HAYCHHS W CIAMHUIIBI, YKa3bIBaTh
(GopMyIBI, CBS3BIBAIOIIME JIAHHYIO (DHU3UYECKYI0 BEIUYHHY C JIPYTUMH
BEJIMYMHAMM,

ONKMCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHHS M IPOICCCHI, HCIOJIB3Ys
(Gu3HUECKHEe BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI |
9JacTOTa CBETA, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOJTypaciaaa, SHEPTUs CBA3H
ATOMHBIX SIJIEpP, TPU OINMCAHWU TPABHIBLHO TPAKTOBaTh (DH3UYCCKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, MX O0OO3HAYCHUS M CIWHUIIBI, yKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYIO BEJIWYMHY C JAPYTUMH BEJTUYHMHAMM,
BBIUUCIISITH 3HaUE€HHUE (PU3NUECKON BEJIMUNHBI;

aHAIM3UPOBATHh (PU3NUYECKHUE TMPOIECCHl U SIBICHUSA, UCIIONb3Ys (PU3NYECKHE
3aKOHBI U MPUHIUIBE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapalIeIbHOTO
COEIMHEHUS TMPOBOJHUKOB, 3akoH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOM
WHAYKIIMH, 3aKOH MPSAMOJIMHEHHOTO PacIpOCTPAHEHHS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE ODuHIITEHHA ansi Gororddexra,
3aKOH COXPAaHEHMSI DHEPrUH, 3aKOH COXPAHEHUS HMITYJbCA, 3aKOH COXPaHECHHS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHsS MacCOBOTO YHcCIa, MocTynatel bopa,
3aKOH PaJIMOAKTUBHOTO Paclaja, Mpy 3TOM pa3ndaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOEe BBIPAXKEHWE W YCIOBUA (TpaHMIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OTIpEJIeIISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TOJIsI TPOBOJHUKA
C TOKOM, CHJIbI AMriepa U cuiibl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/]aBaeMOE€ IUJIOCKMM 3epKalioM,
TOHKOM JTUH30M;

BBITIONHATh OKCIEPUMEHTHI O HWCCICAOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C WCIIOJIb30BAHUEM TPSIMBIX W KOCBEHHBIX HM3MEPEHHI: TPU STOM
dopmynupoBaTh TpobiemMy/3amady W TUNOTE3y YYEOHOTO OKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEMJIOKEHHOTO OOOPYIOBaHUSA, MPOBOJUTH OIBIT M
dbopMynHpOBaTH BHIBOJBL
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OCYIIECTBIISITh MPSMbIE U1 KOCBEHHbIE U3MEPEHHS (PU3NUYECKUX BEIMYUH, NPU
TOM BBIOMPATH ONTHUMAJBHBIN CIOCOO HM3MEPEHUS M MCHOJIb30BATh HM3BECTHBIE
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJEN0BAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYUMH C HCHOJb30BAHUEM
NpSMBIX M3MEPEHHIl: MpPU HSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
pE3yNIbTAaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKUX BEIMYMH B BHJIE TaOIUI U
rpaduKoB, AeaTh BEIBOABI IO pe3ybTaTaM UCCIEI0BAHMUS;

co0JIro1aTh MpaBwiia 0€30MacHOr0 TPyAa MPU NMPOBEACHUM UCCIEIOBAHUN B
paMKax ydeOHOro »HKCIEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKON W NPOEKTHOU
JESATENBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U 1a0OpPaTOpHOro
000py10BaHMUS;

pemiatb pacyéTHbIE 3a7auyd C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCTIOJIBb3Ys (PU3MUYECKHE 3aKOHBI U MPUHLHUIIBI, HA OCHOBE aHaJIN3a YCIOBUSA 33Ja4H
BbIOMpATh (PU3MUECKYI0 MOJIENb, BBIACIATh (PU3NUYECKUE BETUUYUHBI U (POPMYIIbI,
HEOoOXOUMBbIE ISl €€ pelleHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HaYeHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pacCYXIEHUW C OMNOpOl HAa M3yYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
duznueckue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHWHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsi TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpeJICTaBlIeHUs] Y4eOHON M HAyYHO-TIOMYJISIpPHOW MH(OpMAIUK, OTYYSHHON U3
Pa3TUYHBIX KICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTydaeMyt0 HHPOPMAIIUIO;

OOBSCHATh TPHUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS WX 0€30MaCHOTO MCIIOJIb30BAaHUS B MOBCEIHEBHON
KU3HHU;

PUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIECCOB OKPYXAIOUIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
i obecrieyeHus: 6€30MacHOCTH MPHU OOpaIlleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, JUIsI COXPAHEHUS 3/I0POBbS U COOJIIOJIEHUS HOPM SKOJIOIMYECKOTO
MOBEJICHUS B OKPYKAIOIIEU CPELE;

paboTath B TpyNNe C BBHIMOJIHEHUEM pPAa3IMYHBIX COLHUAIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TpyNIbl, pPALUOHAIBHO pacHpenessaTb OO0S3aHHOCTH U
IUTAHUPOBAThH JIEATEIBHOCTh B HECTAHIAPTHBIX CUTyalUsX, aJ€KBATHO OLIEHUBATH
BKJIaJ] K&XJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBanue
Ne a3/1eJI0B M TeM K I (wnpposrie)
/i E 01 o Beero OgITPOJILHLIe pﬁaKanecmle 06pazoBaTebHbIe
porp PaooThI PaooTbI pecypesI
Pazngen 1. PUSUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 dusrKa U METOIbl 2 bu6mmoreka [{OK
] Hay4YHOTO MO3HAHMUSI https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 2
Paznen 2. MEXAHUKA
bu6moteka [IOK
2.1 Kunemaruka S https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlunamuia ! https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpPaHEHUSI 6 1 1 bubnuotexa [JOK
' B MEXaHUKE https://m.edso0.ru/7f41bf72
Hroro mo pazmeny 18

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI
31 | MOJEKyIspHO- 9 1 bubnuoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72
TEOPUU
39 OCHOBBI 10 1 bubnuorexa [JOK
' TEPMOJIMHAMUKHI https://m.edsoo.ru/7f41bf72
ArperaTHble
33 | cocrosHus 5 bubnuorexa [JOK
' BemiecTBa. Ma3oBbie https://m.edso0.ru/7f41bf72
TIEPEXO/IbI
Utoro no pazneny 24
Paznen 4. DJIEKTPOJIUHAMUKA
bubmuoreka [JOK
4.1 | Onextpoctatuka 10 1 https://m.edso0.ru/7f41bf72
[ToctostHHbIM
492 ANEKTPUYECKUH TOK. 14 1 1 bubnuoreka [JOK
' Toxu B pa3nuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no paszneny 24
OBUIEE KOJIMYECTBO
YACOB I10 68 4 4
I[TPOI'PAMME
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TEMATHYECKOE INTAHUPOBAHHE 11 KJIACC

KoaunuecTBO 4acoB DJIeKTPOHHBbIE
HaunumenoBanue
Ne (uudpossbie)
pa3aejioB U TeM Konrpouabsnbie | IIpakrnyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NporpamMmbI padoThI padoTsI
pecypchl
Pazaen 1. QJJIEKTPOJIMHAMUKA
MaruutHoe 110J1€.
1.1 DIIEeKTpOMAarHuTHasA 11 1 3 bubnmorexa LOK
) p https://m.edsoo.ru/7f41c97c
WH]TYKITUS
Hroro no pazneny 11
Paznea 2. KOJIEBAHUS U BOJIHBI
MexaHnuyeckue u
bu6moreka [IOK
2.1 AJIEKTPOMAarHUTHBIE 9 1
https://m.edsoo.ru/7f41c97c
KOJIEOaHN
MexaHnuyeckue u
2.2 3JIEKTPOMArHUTHBIE 5 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
23 | Onruka 10 3 bubmorera [JOK
https://m.edsoo0.ru/7f41c97¢c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI
CIIeIaJIbHOM bubnuorexa [JOK
3.1 4 1
TEOpUH https://m.edso0.ru/7f41c97c
OTHOCHUTEILHOCTH
Utoro no pazueny 4

Pa3nesn 4. KBAHTOBASA ®U3UKA

DJIEMEHTHI bubmuoreka [JOK
4.1 . 6
KBAaHTOBOM OITHUKHU https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 A 5
TOMHO® SO https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15
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Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

DNEeMEHTHI . ox
5.1 ACTPOHOMUHM H 10 1 nonmorexa L
https://m.edsoo.ru/7f41c97c
acTpopU3NKI
Hroro no pasnemny 10

Paznea 6. OBGOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o06mraroree 4 bubmuoreka [JOK
' MOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO
YACOB IO 68 4 7
[TPO'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoaunuyecTBO 9YacoB JIeKTPOHHBI
Ne Tema ypoxa Koutpo IpakTuy Mara e uupposkie
n/n Bcero | JbLHBIE ecKHe u3ydyeHusi  odpa3zoBaTesb
padoTsI padoThbI HbI€ pecypchbl
du3uKa — HayKa o bubnuoteka
1 npupone. Hayunbie MmeTopl LIOK
MO3HAHUS OKPYKAIOIIETO https://m.edsoo.
MHpa ru/ff0c32e2
Ponb u MecTo pusnku B
hopmupoBaHUHU bubnuoteka
2 COBPEMEHHOMN HAyYHOH [HOK
KapTHUHBI MUpPa, B https://m.edsoo.
MPAaKTUYECKOUN ru/ff0c33e6
NeATEILHOCTH JIFOJIEH
Mexannueckoe OBUKEHUE.
o bubnuoreka
THOCHUTEIILHOCTE OK
3 MEXAHUYECKOTO IBIDKECHUA. I
https://m.edsoo.
[Tepemenienue, CKOpOCTH, ru/ff0c3508
YCKOpEHHE
bubnuoreka
4 PaBHOMepHOE LIOK
MPSMOJIMHEUHOE JIBU)KECHUE https://m.edsoo.
ru/ff0c3620
bubnnoreka
5 PaBHOyCKOpEHHOE LIOK
NPAMOJIMHEWHOE JBHKEHUE https://m.edsoo.
ru/ff0c372e
CBo0OoHOE ITazieHuE. E[I/IOGSIJEHOTeKa
6 VYckopeHue cBOOOHOTO
na el?m A https://m.edsoo.
A ru/ff0c39cc
K . bubanoreka
PUBOJIMHEHHOE JIBUKECHUE. 1IOK
7 BIDKCHHE MaTepHaJIbHON
A p https://m.edsoo.
TOYKH I10 OKPY>KHOCTH ru/ffoc3ada
[IpuHITUTT OTHOCUTEIBHOCTH
r bubnnoreka
anuies. UnepuuanbHbie OK
8 cuctemsl otcuera. [lepBbiit 1 )
axon HefoToHa https://m.edsoo.
3 ru/ffOc3be8
Macca Tema. Cuia.
[IpuHIMI cynepno3unuu bubnmoreka
9 cwil. Bropoii 3akoH I[HOK
HeroTona ans https://m.edsoo.
MaTepUaIbHOU TOUKH ru/ff0c3be8
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Bbubauoreka

10 Tperun 3akoH HeroTona nis [HOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.
ru/ff0c3be8
3aKOH BCEMHPHOTO bubnuoreka
11 TaroteHus. Cuia TSKEeCTH. LIOK
IlepBas kocmuueckas https://m.edsoo.
CKOpPOCTH ru/ff0c3d00
bubnuoreka
12 Cuna ynpyroctu. 3akoH [HOK
I'yka. Bec Tena https://m.edsoo.
ru/ff0c3el8
Cuna tpeHus.
Koadunuent tpenus. EI/(I)(EHOTeKa
13 Cuna conpoTUBIICHHUS TPU
I[BI/DKGHI/IIE Tena B mnz[K(I))cm hitps://m.edsoo.
ru/ff0c3f76
WJTU Ta3e
[ToctynarenbHOE U
BpalaTeIbHOE JIBIKCHHE bubnuoteka
14 a0COJIIOTHO TBEPJIOTO TEna. [HOK
MowmeHnT cuibl. [lnedo cuisl. https://m.edsoo.
YcnoBust paBHOBECHUS ru/ffOc41a6
TBEPAOTO Tena
Nmnynec maTepuaibHOM
TOYKH, CUCTEMBI bubnuoreka
15 MaTepHaJILHBIX TOYEK. HOK
Nmnynec cuibl. 3aKoH https://m.edsoo.
COXpaHEHHsI UMITYJIbCA. ru/ff0c43d6
PeakTuBHOE IBIKECHUE
PaGoTta 1 MOLITHOCTD CHIIBIL.
Kunernueckas sneprust Eubmorexa
P
16 MaTepuaIbHON TOUKH. LOK
Teopema 006 U3MEeHEHUH https://m.edsoo.
o ru/ff0c4502
KMHETUYECKOI SHeprun
[ToTeHumanpHas SHEPIUs.
[ToTenuumanpHas sHEpPTUs bubnnoreka
17 ynpyro nehopMHUpOBAHHOU LHOK
npyxuHnsbl. [loTrennumanbaas https://m.edsoo.
SHEPTHUs TeJla BOIHU3U ru/ffOc46la
MTOBEPXHOCTU 3eMITU
[ToTeHumanbHbIC U
HEMOTEHIUAJIbHbIE CHUIIBI.
CBs3b paboThI bubnuoreka
18 HEMOTEHIUAJIBHBIX CUJI C [HOK
W3MEHEHUEM MEXAHUYECKOH https://m.edsoo.
DHEPIUU CUCTEMBI TEIL. ru/ff0c478c
3aKOH COXpaHEHMs
MEXaHUYECKOU SHEPTUU
19 JIaGoparopHas paboTa

«HccnenoBaHue CBA3U
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pabOThI CHITBI C H3MEHEHHEM
MEXaHUYECKOHN JHEPrun
TeJa Ha IpUMepe
PacTsLKEHUS pE3UHOBOTO
KIyTa»

KonTtponsHas pabora o bubnuoreka
20 teme «KnHemartuka. [HOK
Jlunamuka. 3aKOHbI https://m.edsoo.
COXPAHEHUS B MEXAHUKE ru/ff0c4b74
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO- bubnuoteka
21 KMHETUYECKOU TeopuHu. HOK
BbpoyHOBCKOE IBUXKEHHE. hitps.//m.edsoo.
ru/ff0c4dc2
Aupdysns
Xapakrep JBUKEHUS U
B3aMMO/ICCTBHS YaCTHUIL
22 BemiecTBa. Moenu
CTPOEHMS ra30B, )KUJKOCTEN
U TBEPABIX TENI
Macca monekys.
23 KonuuecTBo BemecTna.
[ToctostnHas ABoraapo
TermmoBoe paBHOBECHE.
24 Temnepatypa u e€
n3mepenue. [lkana
temneparyp Llenbcus
bubnuoreka
o5 Wneansueiii ras B MKT. ILHOK
OcHoBHoe ypaBHeHue MKT https://m.edsoo.
ru/ffOc4fde
AOcouroTHas TeMIiepaTypa
Kak Mepa CpeaHei bubnuoTeka
26 KHHETUYECKOU dHEPruu HOK
JIBH>KEHUS MOJICKYJI. https://m.edsoo.
Vpasuenue Meneneena- ru/ff0c511e
Knaneiipona
27 3akoH JlanbToHa. ["a30BbIE
3aKOHbI
JlaGopaTopHas pabota
«HccnenoBanue
28 3aBUCHUMOCTHU MEXTY
rapamMeTpamu COCTOSIHUS
Pa3peKEHHOTO ra3za»
N3omponeccel B naCaIbHOM EHO?EHOTGM
29 rasze u ux rpauyeckoe
Hpe,[[CTaBJISHI?e hitps://m.edso0.
ru/ff0c570e
30 Buyrpenussa sHeprus bubnuoreka
TEPMOJIMHAMUYECKOU LHOK
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CUCTEMBI U CIOCOOBI €6’

https://m.edsoo.

n3Menenus. KomnuectBo ru/ff0c5952
TEIUIOTHI U padoTa.
Buyrpenussa sHeprus
0JIHOATOMHOTI'O HJI€aJIbHOI0
rasa
bubnuoreka
HOK
31 Buas! Tenonepenaun httos:/m.edsoo.
ru/ff0c5c36
VY nenpHas TEIIIOEMKOCTD
bubnuoreka
BemecTBa. KommmaecTBo 10K
32 ;ZEE:: gp:lqe https://m.edsoo.
penase. ru/ff0c5c36
AtnabaTHBIN MPOTECC
[IepBblit 3aK0H bubnuoreka
TEPMOJUHAMUKH U €T0 [HOK
33
IIPUMEHEHHE K https://m.edsoo.
H30MpoIeccaM ru/ffOcbefc
Heob6parumocTts mporieccor LBIP(I)?HOTeKa
34 ienipép?;h]?;;?on SaKon https://m.edsoo.
pPMOA ru/ffoc6230
bubnuoreka
35 [Tpunmun nevicteus u KII1/ [HOK
TEIUIOBOM MaIITHHBI https://m.edsoo.
ru/ff0c600a
36 [uxn Kapuo u ero KIIJ]
DKOJIOTHYECKHE TPOOIICMBI
37 TEIUIOPHEPTETUKH
OGo6maromHit ypox bubanorexa
38 «MonekymnspHas GusuKa. LOK
OCHOBBI TEPMOIUHAMHUKI) https://m.edsoo.
pMoa ru/ff0c6938
KontponpHas padoTa no bubnuoreka
39 TEME «MoneKmepHa;I LHOK
¢uznka. OCHOBBI https://m.edsoo.
TEPMOJAMHAMUKHU» ru/ff0c6as50
I bubnuoreka
apooOpa3oBaHue U
40 KoHzieHcauus. Mcnapenue u LHOK
CHIICHI https://m.edsoo.
cHue ru/ff0c63b6
AOcomroTHas u BHO61JEHOTeKa
41 OTHOCUTEIbHAS BIaKHOCTH I .
Bo3ayxa. HacelmeHHbIi na hitps://m.edsoo.
yxa. P ru/ffoc64ds
42 TBépnoe Teno. Bbubnuoreka
Kpucrannnueckue u I[TOK
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amMopdHbIE Tena.

https://m.edsoo.

AHM30TPOIHS CBOWCTB ru/ff0c65f0
Kpucrawuios. JKunkue
kpuctauibl. COBpeMEHHbIE
MaTepuabl
[InaBnenue n bubnuoteka
43 KpUCTajIM3anus. Y aejabHas HOK
TEIUIOTA TUIABJICHHUSL. https://m.edsoo.
CyOnumanus ru/ff0c6708
bubnuoreka
YpaBHEHHE TEIJIOBOTO [HOK
44
OanaHca https://m.edsoo.
ru/ff0c6820
DneKkTpu3aIus Tel. bubnuoteka
45 DnekTpuyeckur 3apsi. JIa LIOK
BHJIA JIIEKTPUYECKUX https://m.edsoo.
3aps/I0B ru/ffOc6bcc
[TpoBOIHUKH, TUATEKTPUKH bubanorexa
46 Y TOJTYTIPOBOJIHUKH. 3aKOH LHOK
COXpaHEHUs https://m.edsoo.
3JIEKTPUYECKOTO 3apsia ru/ffOc6bcc
B3anmoencrere 3apsioB. bubnmotexa
47 3akon Kymnona. Touednbn’ HOK
- https://m.edsoo.
ANEKTPUYECKUU 3P ru/ffOc6ced
Hanpsioxeénnoctb Bu6
ANEKTPUYECKOTO IOJISL. HP(I)§HOTGKa
48 I1
PHHLMIT CYHEPHOsHItH https://m.edsoo.
ANEKTPUUECKUX MOJIEN. ru/FfOc6df2
JIuHuM HanPsKEHHOCTH
PaGora cun bubnuoreka
49 9JIEKTPOCTATUIECCKOI'O IT0JIA. HOK
[Torenunan. Paznocts https://m.edsoo.
MMOTEHI[HAIOB ru/ff0c6f00
I1
POBOMHHIKH 1 bubanoreka
JURJIEKTPUKH B OK
50 ANEKTPOCTATHYECKOM II0JIE. 1 .
JlusneKTpHYecKas https://m.edsoo.
ru/ff0c7018
MIPOHUIIAEMOCTh
bubnnoreka
51 ONEeKTPOEMKOCTb. ILHOK
Konpencarop https://m.edsoo.
ru/ff0c7126
DNEKTPOEMKOCTD TIOCKOTO EHO?EHOTGM
52 KOHJIEHCATOpa. DHEprus hitos-//m.edsoo.
3apsKEHHOTO KOHJIEHCAaTopa —piru 1£0c72¢0
JlaGopaTopnas pabora
53 "U3mepenue
AIEKTPOEMKOCTH
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https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

KOHJIeHcaTopa"

[TpunIMIT NEACTBUSA U
MIPUMEHEHHE
KOHJEHCATOPOB,
KOIIMPOBAJIBHOIO anmnapara,

>4 CTPYMHOTIO IIPUHTEpA.
DneKkTpocTaTH4YecKas
3aImuTa. 3a3eMIJICHHUE
AIIEKTPONTPUOOPOB
DNEeKTPUYECKUM TOK,
YCIJIOBHSI €r0
CYIIECTBOBAHUSI.
55 [TocrostaubI TOK. Cuna
Toka. Hanpsbxkenue.
Comnpotusnenue. 3akon Oma
JUTsl y9acTKa [eTH
ITocnenoBsarensHOE,
napajuieIbHOE, CMEIIaHHOE bubnuoteka
56 COCIMHCHHUEC MPOBOJHUKOB. 0.5 L[OK
JlabopaTtopHnast pabota https://m.edsoo.
«M3y4yeHre cMemaHHOTO ru/ffoc74f0
COCTMHEHUS PE3UCTOPOBY»
PaboTa u MomHOCTH BubmroTexa
57 ANEKTPUIECKOTO TOKA. HOK
3akoH J[xoyna-Jlenna hitps://m.edso0.
ru/ff0c7838
3axod OMa U1 MOJIHOM
(3aMKHYTOM) AJIEKTPUUECKOU
neru. KopoTtkoe bubanorexa
58 3ambikanue. JlabopaTtopHas 05 HOK
pabota «M3mepenue D/1C ' https://m.edsoo.
HWCTOYHUKA TOKA U €0 ru/ffOc7ae0
BHYTPEHHETO
COMPOTHUBIICHUS
DJIEKTPOHHAS
MPOBOJUMOCTE TBEPIBIX
59 METaJJIOB. 3aBUCUMOCTD
COTPOTHBIICHUS METAIIJIOB
OT TEMIIEPATYPHI.
CBepXIpoBOJIUMOCTD
DNEeKTpUUYECKUU TOK B
60 Bakyyme. CBOUCTBa
AIIEKTPOHHBIX MMYYKOB
[TonynpoBOAHUKH, UX
coOcTBeHHas ¥ IpUMeECcHas
poBOAUMOCTh. CBOMCTBA Eubmorexa
61 p—~n-nepexoa. LHOK
[TonynpoBOAHUKOBBIE fittps://m.edsoo.
ru/ffOc84ae
npubOopHI
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https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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DIEeKTPUYECKUM TOK B

pacTBopax U paciuiaBax buGnnorexa

62 AJIEKTPOJIUTOB. 1 Ik#tofl /m.edsoo
DNEeKTpOIUTHYECKAS r—uﬁw
JUCCOITHAIUSA. DIIEKTPOJIN3 -
DNEeKTpUYECKUU TOK B raszax. bubnuoreka

63 CaMOCTOSITeTTbHBIN U 1 LIOK
HECAMOCTOSITEIIbHBI I https://m.edsoo.
paspsan. Monnus. [Inazma ru/ffOc84ae
DneKTpudecKue mpudopsl U
YCTPOWCTBA U UX bubmaorexa

64 MIPaKTUYECKOE IPUMEHEHHE. 1 ﬂ?f/ I edsoo
[IpaBuia TeXHUKH r_u/‘;W
0€30MMacCHOCTH -

bubnuoteka

65 O6o006maromuit ypok 1 LHOK
«DNEKTPOTMHAMHKAY https://m.edsoo.

ru/ff0c88be
KonTtponsHas padota no Er6mmorexa
Teme «IJEKTPOCTATHKA.

66 ITocTostHHBIM 1 HOIS Im.ed
ANEeKTpUYecKuil ToK. Toku B W
Pa3INYHBIX Cpeaax» -

bubnuoreka

67 KontponsHas padota no 1 LIOK
Teme "OneKkTpoaguHaMuKka" https://m.edsoo.

ru/ff0c8c56
bubnuoreka

68 O06o0mmaronmuii ypok 1mo 1 LHOK
temaM 10 kracca https://m.edsoo.

ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME
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11 KVIACC

Kouun4yecTBO yacoB DJIeKTPOHHbIE
Ne K 11 Hata uudposbie
n/ | Tema ypoka Bce oHTpo paKTH H3y4eH p
- ro JIbHbIE yeckHue st o0pa3oBaTejibHbIE
padoThsI padoThI pecypcbl
[TocTostHHBIC MarHUTHI U
HUX B3aUMO/JICHCTRH.
MarunurtHoe 1oJie Bubmiorexa LJOK
1 . 1 https://m.edsoo.ru/ff0
Bexrop marHuTHOM
c9778
UHAYKIUU. JInHumn
MarHUTHOW WHIYKITUU
MaruauTHO€E TIoJ1e
MIPOBOJTHUKA C TOKOM. bubnuoreka [IOK
2 OmnsIT Dpcrena. 1 https://m.edsoo.ru/ff0
BzaumopeiictBue c98fe
MIPOBOTHUKOB C TOKOM
JlaGopaTtopHnast pabota bubnuorexa [JOK
3 «3yueHre MarHuTHOTO 1 1 https://m.edsoo.ru/ff0
MOJI KaTYIIKUA C TOKOMY c98fe
JleficTBMEe MarHUTHOTO
TI0JIs1 HA TIPOBOJHUK C
tokoMm. Cuita Ammepa.
bu6moreka [IOK
JlaGopaTtopnas pabota
4 PATOPHas p 1 1 https://m.edsoo.ru/ff0
«HccaenoBanue
. c9ac0
JEHCTBUSI TIOCTOSTHHOTO
MarHuTa Ha PaMKy C
TOKOM)
JleficTBEe MarHUTHOTO
TIOJIS1 Ha IBMDKYIITYROCS bubmuorexa [JOK
5 3apsKEHHYIO YaCTHUILY. 1 https://m.edsoo.ru/ff0
Cuna Jlopenna. Pa6oTa c9df4
cuibl JlopeHia
DneKTpoMarHuTHas
naaykuus. [lorox
BEKTOPAa MarHUTHOM
6 nHaykuuu. 2J1C 1
WHJYKIUU. 3aKOH
AIEKTPOMArHUTHOU
unaykuuu Papanes
JIaGoparopHas paboTa
«ccnegoBanue bu6mmoreka [JOK
7 SIBJICHUS 1 1 https://m.edsoo.ru/ff0
JJEKTPOMArHUTHOM cal50
WHIYKIT»
NHayKTUBHOCTE.
q K bubnuorexa [IOK
BJICHUE
8 1 https://m.edsoo.ru/ff0
camonHaykuuu. J1C
€a600
CaMOMHIYKIIMH.
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DHeprusi MarHuTHOTO
TMOJISl KATYILIKH C TOKOM.
DNEeKTPOMarHuTHOE
1oJie

Texauueckue
YCTPOMCTBA U UX
MPUMEHEHHUE:
MOCTOSHHBIC MarHHUTEIL,
3JIEKTPOMAarHUThlI,
3JIEKTPOIBUTATEb,
YCKOPHUTEIH
3JIEMEHTAPHBIX YACTHIIL,
WHAYKIIMOHHAS MeYb

10

O6006maromuit ypok
«MarsuTtHoe€ nozJe.
DneKTpoMarHuTHas
WHTYKITHS

bubmmoreka [{OK
https://m.edsoo.ru/ff0
cab82

11

KounTpossHas pabora no
Teme «MarHuTHoe moJie.
DJIEKTpOMAarHuTHas
WHTYKITAS

bu6moreka [IOK
https://m.edsoo.ru/ff0
cads58

12

CBoboaHbIC
MEXaHUYECKUE
KoJieOaHusl.
l'apmonunueckue
KoJieOaHus. YpaBHEHHE
rapMOHUYECKHUX
KoJIeOaHUH.
[IpeBpainienue sHepruu

bu6moreka [IOK
https://m.edsoo.ru/ff0
caf06

13

JlaGopaTtopHnas pabota
«HUccaenoBanue
3aBUCHUMOCTH Tepro/ia
MaJibIX KoJIeOaHUi rpy3a
Ha HUTH OT JUTUHBI HUTH
Y MaccChl Ipy3a»

14

KonebaTenbHbIW KOHTYP.
CBo0OoHbIE
AJIEKTPOMArHUTHBIC
Koe0aHus B HACATBHOM
Ko1ebaTeIbHOM
KOHTYpe. AHaJIOTHs
MEXIY MEXaHUYECKUMU
Y DIIEKTPOMArHUTHBIMU
KOneOaHUsIMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0
ch820

15

®opmyna ToMcoHa.
3aKOH COXpaHEHHUs
SHEPIUHU B UICATBHOM
Kosie6aTeabHOM KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cb9c4
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16

IIpencrasnenue o
3aTyXaroIux
KOJICOaHUSX.
BriHyX1cHHBIE
MEeXaHUYECKue
Kosebanus. Pezonanc.
BrinyXeHHBIE
AIIEKTPOMArHUTHBIE
KoJIeOaHHs

bubmnoreka [IOK
https://m.edsoo.ru/ff0
cbh86

17

[IepeMeHHBIN TOK.
CunycougaibHbBIN
IIEPEMEHHBIN TOK.
MoiHoCTh
IIEPEMEHHOTO TOKA.
AMIUTMTYTHOE U
JICVCTBYIOLIEE 3HAUEHUE
CWJIBI TOKA U
HaIPsHKEHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
chd34

18

Tpancdopmatop.
[IpounzBoactso,
nepenaya u
noTpedaeHne
ANEKTPUYECKON SHEPTUU

19

YerpolicTBo 1
MPaKTUYECKOe
MIPUMEHEHHE
AIIEKTPUYECKOTO 3BOHKA,
reHeparopa
MIEPEeMEHHOT0 TOKa,
JIUHUH 3JeKTporepead

bu6moreka [IOK
https://m.edsoo.ru/ff0
cc324

20

DKOJIOTUYECKHE PUCKU
IIpU MPOU3BOJICTBE
AIIEKTPOIHEPTUH.
Kynerypa
WCII0JIb30BAHUSA
ANIEKTPOIHEPTHH B
MOBCETHEBHOU KH3HU

21

MexaHu4YecKue BOJIHBI,
yCIOBUS
pacrnpocTpaHeHusl.
[Tepuon. Cxopoctb
pacnpoCTpaHeHus U
JUIHA BOJIHBI.
ITonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0
ccab4

22

3Byk. CKOpOCTb 3ByKa.
I'poMKOCTB 3BYyKa.
Bricota Tona. TemOp
3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cccOc
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DNEeKTpOMarHUTHbIE
BOJIHBI, UX CBOMCTBA U

bubmuoreka [IOK

23 ckopocTs. [1Ikana https://m.edsoo.ru/ff0
3IEKTPOMAarHUTHBIX ccfe0
BOJIH
[TpuHIUITBI paANOCBA3U
Y TCJICBHJICHUSI.
24
PasButue cpencrs
cBs13M. Pagmonokanus
bubnuotexa [JOK
25 KonrponsHas padora https://m.edsocla_.[ ru/ffo
«Koiiebanus 1 BOJTHBI
cc6f8
[IpssMmonmHeENHOE
pacnpocTpaHeHue CBeTa bubnuorexa [JOK
26 B OJIHOPOJHOM cpefie. https://m.edsoo.ru/ff0
TouedHbIN HCTOYHUK €d350
ceera. JIyd cBera
OtpaxeHue cBera.
3aKOHBI OTPAKEHUS bubnuorexa [JOK
27 ceera. [locTtpoenue https://m.edsoo.ru/ff0
N300paKeHNH B cd4e0
TJIOCKOM 3epKajie
[Ipenomiienue cBera.
IJT%J;I;?:HZ;}.’TPGHHGG bubnuorexa [JOK
28 . https://m.edsoo.ru/ff0
[IpenenbHbIH yrou cd7f6
MIOJIHOTO BHYTPEHHETO -
OTpaKEHUS
JlaGopaTopHnas pabota Bubnuorexa IIOK
29 «3Mepenue nokasarens https://m.edsoo.ru/ff0
MIPEJIOMIICHHUS CTEKIIa» cd67a
JIunzel. [loctpoenue
n300pakeHUH B JIMH3E. bubnuorexa [JOK
30 ®dopmysia TOHKOH https://m.edsoo.ru/ff0
JIMH3BL. YBeIU4YeHNE cddle
JIUH3BI
JlaGopaTtopHas pabota
31 «HUcenenoBanue CBOMCTB
M300paKeHU B JINH3AX)»
Hucnepcus cBera.
CnoxHbli cocTaB
oemoro cBera. LIper.
32
JIaGoparopHas paboTa
«Habnronenue
JMICTIEPCUU CBETa»
gﬁ;}iﬁ;ﬂ?ﬁ;ﬁ;&em' bubnmoreka [JOK
33 TnpaxumonHas https://m.edsoo.ru/ff0
< ced22
pemérka
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https://m.edsoo.ru/ff0ced22

ITonepeynocts

bubnuoreka [IOK

34 CBETOBBIX BOJIH. https://m.edsoo.ru/ff0

[Monspuzanus ceTa cf02e

Onrtuyeckue mpuOOpHI U
35 YCTPOMCTBA U YCIIOBUSA

nX 0€301acHOro

MIPUMEHCHHUS

['panuubr

Eﬁ:ii};?cdsggl bu6mmoreka [{OK
36 https://m.edsoo.ru/ff0

MEXaHUKH. H?CTyJIaTLI 862

CHCIHATEHOU TEOPHH -

OTHOCHUTEIILHOCTH

OTHOCHUTENBHOCTD

bubnuorexa [JOK

37 O/IHOBPEMEHITOCTH. https:// m.edSO(])_.I ru/ffo

3ameyieHre BpeMEeHH U cfad2

COKpAIIEHUE JITHHBI =

OHeprus U UMITyJIbC

PENATUBUCTCKON bu6moreka [IOK
38 yacThIbl. CBs3b MaccChl C https://m.edsoo.ru/ff0

SHEPTUEH W UMITYJIHCOM. cfc68

DHEPrusi NoOKost

KonTtponbHas padoTa

<<OHTEIKa. OCHI:)BI)I Bubmaorexa LIOK
39 . https://m.edsoo.ru/ff0

CrHenuagbHOM TEOpUHr of6f0

OTHOCHTEILHOCTHY

®dotonsl. opmyna bubnuorexa [JOK
40 [Tnanka. DHeprus u https://m.edsoo.ru/ff0

UMIyJIbC HOTOHA cfel6

ggj;;?gilfn R bu6mmoreka [JOK
41 https://m.edsoo.ru/ff0

dhoTtorddexra. OnbITHI offca

A. T'. CroneroBa -

3akonsl potorddexra.

VYpaBHeHue DuHIITEMHA bubnuoreka [JOK
42 g pororddexra. https://m.edsoo.ru/ff0

«KpacnHas rpanuma doi5e

dhoTorddexra

ﬁ?ﬁeﬁzge?;[;' OmbrTet bubmuoreka [JOK
43 XHMHHECKO® JICHCTBHE https://m.edsoo.ru/ff0

do4a6

CBeTa

Texunueckue

YCTPOUCTBA U

MPaKTHIECKOe
44 IIPUMEHEHHE:

(hoTOdIEMEHT,

(dhoTomaTUMK, COTHEUHAS
Oarapesi, CBETOIHO]T
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https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
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Pemenue 3amau o reme

bubnuoreka [IOK

45 «JeMEeHThI KBAHTOBOM https://m.edsoo.ru/ff0
OIITUKW)) d0302
Mogens atoma
Tomcona. OnbIThI
bubnuorexa [JOK
46 Pesepgopaa no https://m.edsocla_.[ ru/ffo
PAaCCEsIHUIO (-YaCTHII. 4091a
[LnanerapHas MoJienb T
aToma
bu6mmoreka [IOK
47 [Tocrynater bopa https://m.edsoo.ru/ff0
dOafa
N3znyuenue u
ToTJIoIIeHHEe (POTOHOB
bubnuorexa [JOK
48 TPH TICPEXOJIE aTOMa © https:// m.edSO(])_.I ru/ffo
OJIHOTO YPOBHSI DHEPTUHU d0afa
Ha Ipyroul. Buasl T
CIIEKTPOB
BonHOBBIE CBOMCTBA
qacThIl. BoJHEI e
bpowis.
bubnuoreka [IOK
a9 | Kopmyckymipro- https:/ m.edso;I ru/ffo
BOJIHOBOU JTyaJIU3M. d0cas8
CnoHTtanHOE U -
BBIHYXJCHHOE
U3ITy4yeHue
OTKpbITHE
PaavOaKTUBHOCTH. Erbaorexa LIOK
50 OniTer Pesepdopaa o https:// m.edsoc%.I ru/ffo
OTIPEJICNICHUIO COCTaBa 40fd2
PaanoaKTUBHOTO I
W3ITy4eHUs
CaowucTBa anbda-, 6era-,
raMma-Hu3J1y4eHusl.
51 Bnusinue
PaAMOaKTUBHOCTH Ha
YKUBBIE OPTaHU3MBI
OTKpbITHE IPOTOHA U
HEUTpoHa. M30TOmEIL.
Anbda-pacna. bubnuoreka [JOK
52 ONEKTPOHHBIN U https://m.edsoo.ru/ff0
MO3UTPOHHBIN OeTa- d1162
pacnan. ['amma-
W3IIy4eHHE
DHeprus CBs3u
HYKJIOHOB B Si/Ip€. bubnuorexa [IOK
53 SnepHble peakuyH. https://m.edsoo.ru/ff0

SnepHBIN peakTop.
[Tpo6nemsl,

d1356
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https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

IIEPCIEKTHUBBI,
JKOJIOTHYECKHE ACTIEKTBI
SIIEPHOU DHEPTETUKH

54

DnemMeHTapHble
yacTulibl. OTKpbITHE
MO3UTpoHa. MeTo bl
HaOIIOIEHUS 1
perucTpamnuu
3JIEeMEHTaPHBIX YaCTHII.
Kpyrusiit croun
«DyHIaMEHTAJIbHbIE
B3aMMOICUCTBHSI.
EnunctBo puzmueckon’
KapTUHBI MUPa»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
d0e38

55

Bun 3B€31H0TO HEbA.
Co3Bes3aus, spKue

3BE3/Ibl, INIAHETHI, UX
BUJIHAMOE JIBHOKECHMUE.
ComHeuHas cucreMa

56

Comnne. ConHeynas
AKTUBHOCTBD.

57

Hcrounuk sHeprumn
CouHIIa ¥ 3BE311

58

3BE3/1bI, MX OCHOBHBIC
XapaKTEPUCTHKHU.
3BE3 bl TIIABHOU
MOCJIEA0BATEILHOCTH.

59

Buyrpennee crpoenne
3B€37. COBpeMEHHbIE
MpEeJICTaBJICHUS O
MPOUCXOXKACHUU U
spoJironun CoJiHIIa U
3BE3]T

60

Mineunsiit [Tyte —
Hama ['anakTuka.
IlonoxkeHue u IBMKEHHE
Comnna B I'amakTuke.
TI'anaktuku.

61

YepHbie ABIPHI B Ipax
TaJaKTHUK.

62

Bcenennas. Pazoeranue
rajaktuk. Teopus
bounbiioro B3psiBa.
PennkroBoe uznydenue.
MeraranakTuka

63

Heperennsie mpo6aembl
aCTPOHOMMH
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https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

64

KontponsHas padora
«INEMEHTBI
aCTPOHOMHHU U
acTpOo(U3HKI»

65

Oo6o0maroree
oBTOpEeHUE. Poiib
(U3UKK ¥ ACTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJIOTHYCCKOM,
COLIMAIBHON U
ATHYECKOU cepax
JeITeTbHOCTH YeJIOBEKa

66

O6o6maromiee
noBTopenue. Posb u
MecTO (pU3MKHU U
aCTPOHOMHUH B
COBPEMEHHOMN HAyYHOH
KapTUHE MHUpa

67

Ob6o06maromee
noroperue. Pomip
(buznueckoit Teopuu B
(dhopMHpoBaHUU 1
MIPEACTABICHUH O
(bu3uvecKoit KapTUHE
MHUpa

68

O6o6maromiee
noBTOpeHue. Mecrto
(hbM3UYIECKO KapTHUHBI
MHpa B 00IIEM PATY
COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MpeJICTaBICHUN O

IpUpoJie

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

68 4 7

YYEBHO-METONYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET
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