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c.Jlennno, 2023 rop



HHOACHUTEJBbHASA 3AIINCKA

Pabouas nporpamma o ydyeOHomy npenmety «Pu3nka» Ha YpOBHE CpelHEro oo1ero oopa3zoBanus
(6a30BBIi ypOBEHBb U3YyUYCHHS IIPEIMETA) COCTABIICHA HA OCHOBE:!

. ®depnepanbHoro 3akoHa «O0 obpazoBanuu B Poccuiickoit @eneparuny» ot 29.12.2012 No273-D3;

. @denepanbHoro 3akoHa ot 24 centsiops 2022 r. Ne 371-®3 «O BHeceHMHM W3MCHCHHA B
®denepanpHblil 3akoH «O06 obpazoBanuu B Poccuiickoit denepanun» u cratbu 1 denepaibHOTO
3akoHa «O0 o0s3aTenbHBIX TpeboBanuax B Poccuiickoii denepaunny;

. [Tpukaza MunoOpuayku Poccum ot 17 mas 2012 1. Ne 413 «O06 yrBepxkaeHuu (henepaibHOro
rOCy/IapCTBEHHOTO0  00pa3oBaTEeNLHOTO  CTaHAApTa  CpPeAHEero  o0mero  oOpa3oBaHUs»
(3apeructpuposan 07. 06. 2012 r. N 24480);

. [Tpukasa MunucrepctBa npocsemeHust Poccuiickoit @eneparun ot 12.08.2022 Ne 732 «O
BHECEHUU M3MEHEHUH B (efepanbHbIii rOCy1apCTBEHHBIH 00pa30BaTeIbHbIN CTAHAAPT CPEIHETO
o0miero 00pa3oBaHUs, YTBEPXACHHBIM NpHUKazoM MuHUCTEpCcTBa 00pa3oBaHUs U HAyKH
Poccwuiickoit @eneparuu ot 17 mas 2012 r. Ne 413» (3apeructpupoan 12.09.2022 Ne 70034);

. [Tpukaza MunuctepcTBa npocsemenns Poccuiickorr @epepannu ot 18.05.2023 Ne 371 «O6
YTBEPKACHUM (eepaibHON 00pa30BaTeNbHOM MPOTrPaMMBI CPETHETro OOIIero 0O0pa30oBaHUS
(3apeructpuposan 12.07.2023 Ne 74228);

. TpeboBanuii K pe3ynbTaTaM OCBOCHHS OCHOBHOW 0O0pa30BaTeIbHONW MPOTrpamMMbl CPEIHErO
obmiero oopaszoBanusi, npeacrapieHHbXx B PI'OC COO;

. Paboueit nporpammsl Bociutanus MOBYCOUI c. JlenuHo;

. [Tpukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrepxaenuu [lopsigka opranuzanuu u

OCYILLIECTBJICHUsSI 00pa30BaTENIbHON JEATEIBHOCTH 10 OCHOBHBIM 00II€00pa30BaTeIbHBIM
IporpaMMmaM — 00pa3oBaTelIbHBIM IMPOrpaMMaM Ha4yajJbHOIO OOIIEr0, OCHOBHOI'O OOIIEro U
CpeAHero oo1ero oopazoBaHus»;

. CII2.4.3648-20 «CaHuTapHO-3MUAEMUOJIOTHYECKHE TPEOOBaHNS K OPraHNU3aLUsIM BOCIIUTAHUS U
o0y4eHMs, OTAbIXa U O3J0POBICHMS JEeTe M MOJIOJIEKHU», YTBEP)KICHHBIX I1OCTAHOBICHUEM
[JIABHOT'O caHUTapHOro Bpauda ot 28.09.2020 Ne 28:

. CanlluH 1.2.3685-21 «I'urneHnvyeckne HOpMaTUBBI U TPEOOBaHMS K 00eCIIeueHII0 0€30MacCHOCTH
u (unm) Oe3BpeIHOCTH JUIsl 4YeloBeKa (DaKTOPOB CpeIbl OOMTaHUS», YTBEPHKIAEHHBIX
IOCTaHOBJICHUEM TJIABHOTO CAHUTApHOTO Bpaya oT 28.01.2021 Ne 2

. [Tonoxxenus o paboueil mporpaMme y4eOHBIX IPEIMETOB, KYpPCOB, MOIyJIEH, KypCOB BHEYPOUHOU
nestensHoctt MOBYCOII c. JIenuno.

Conepxanne IIporpamMmMbl HampaBiieHO Ha (POPMHUPOBAHHUE €CTECTBEHHOHAYYHOW KapTHUHBI MUpa
yuammxcst 10-11 kmaccoB mpu oOydyeHuu ux (us3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
NeSITeIbHOCTHOTO 10/1X0/1a. B mporpamMMe onpeaensitoTcsi OCHOBHBIE 1€ M3Y4YEeHUs (U3UKU Ha YPOBHE
cpeaHero oouiero oOpa3oBaHMsl, TUIAHUPYEMBIE PE3YyJbTaThl OCBOCHMsI Kypca (DU3HKHU: JTUYHOCTHBIE,
MeTa-TIpeIMETHBIC, TIpeAMETHbIe (Ha 0a30BOM ypoBHE). [IporpamMma ycTaHaBIWMBaeT pacmpeiesieHue
y4eOHOTr0 MaTepuaa Mo rojaam ooydeHus (1o Kiaccam).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O TIPEIMETA «®U3UKA»

dusnka Kak Hayka O HamOosee OOIIMX 3aKOHAaX IMPHPOJIbI, BBHICTYMAas B KadyecTBe y4eOHOTro
IpeMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJl B CUCTEMY 3HaHU 00 okpyxaromieM mupe. LIIkonbHbIi
Kypc GHU3UKH — CHCTEMOOOPa3yIOUIMi Il €CTeCTBEHHO-HAyYHBIX YUEOHBIX HPEIMETOB, MOCKOJIbKY
¢u3nueckue 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SIBICHMM, H3y4yaeMbIX XUMHUEH, OHoJoruei,
¢du3nueckoii reorpadueii u actponomuei. Mcnonb3oBanue 1 akTHBHOE IPUMEHEHUE (PU3NYECKUX 3HAHUH


https://vip.1zavuch.ru/%23/document/99/603340708/
https://vip.1zavuch.ru/%23/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/%23/document/99/566085656/
https://vip.1zavuch.ru/%23/document/99/566085656/
https://vip.1zavuch.ru/%23/document/99/573500115/XA00LVA2M9/
https://vip.1zavuch.ru/%23/document/99/573500115/

OTIpeJIeNIAET XapaKkTep U Pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe IHePreTUKU, TPAaHCIIOPTa, OCBOCHHUS
KOCMOCa, IOJIyYeHHs] HOBBIX MAaTe€pHajoB C 3aJaHHBIMH CBOHCTBaMH U Ap. M3yuenue ¢u3uku BHOCHUT
OCHOBHOI BKJaa B (OpMHUpPOBaHHE E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa ydaliuxcsi, B (OpMHUPOBAHUE
YMEHUH IPUMEHSTh HAyYHBIH METOJ TO3HAHUS MPH BHIIOJHEHUN UMM YUEOHBIX UCCIICTOBAaHHMA.

B ocHOBY Kypca (pu3HKH CpeqHel IIKOIBI MOJIOKEH Pl UeH, KOTOpbIe MOXHO pacCMaTpHUBaTh Kak
MPUHIUIIBI €TO TOCTPOCHHUS.

Hoen yenocmnocmu. B cooTBeTCTBUM C HEM KypcC SBIISETCS JJOTUYECKU 3aBEPIIEHHBIM, OHCOJEPIKUT
MaTepHuall U3 BCeX pasesioB (PH3UKH, BKIIOUACT KaK BOIPOCHI KIIACCHYECKOH, TaK M COBPEMEHHON (U3UKH.

Hoea cenepanuzayuu. B coOTBEeTCTBUM ¢ HeEW Marepual Kypca (QU3UKH OOBEIUHEH BOKPYT
¢usnveckux teopuil. Benymum B Kypce sBnsieTcst GOpMUPOBAHKE MPEICTABICHUI O CTPYKTYPHBIX yPOBHAX
MaTepUH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzauus mpeAnojaraeT HUCMIOJIb30BaHUE T'yMaHUTapPHOTO
noTeHnuana GU3NYecKo HayKH, OCMBICIICHHE CBSI3M Pa3BUTHs (U3UKH C pa3BUTHEM OOIIECTBA, a TAKXKeE C
MHUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU POOIeMaMHu.

Hoea npuknaonoii nanpasnennocmu. Kypc Gusnku npeamnonaaraeT 3HakOMCTBO € IHIMPOKUM KPYroM
TEXHUYECKHUX M TEXHOJIOTHYECKUX MPUIIOKECHUN N3YUCHHBIX TEOPUN U 3aKOHOB.

Hoen rkonozuzayuu peanusyeTcsi MOCPEACTBOM BBEACHHS AJIIEMEHTOB COJAEPIKAHMSI, TMOCBSIIEHHBIX
HKOJIOTUYECKUM IpOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBl C Pa3BUTHEM TEXHHKH U TEXHOJOTHH, a
Takke 00CyKIeHUS MPOoOIEM PallMOHATEHOTO MPUPOAOIIOIB30BAHUS U HKOJIOTUYECKON 0€30MaCHOCTH.

CTep)KHEBBIMU 3JIEMEHTaMHU Kypca (U3UKH CpeIHEH IIKOIbl SIBISIOTCS (DU3MYECKHE TEOPHH
(popmupoBaHue MpeACTaBICHUN O CTPYKTYpE MOCTPOCHHS (DM3MUECKON TEOpUH, posid (PyHIaMEHTATbLHBIX
3aKOHOB UM MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUIX O MPUPOJE, TPAaHUIAX MPUMEHUMOCTU TEOPUH, IS
OIMCAHMS €CTECTBEHHO-HAYUHBIX SIBJICHUH U TPOLIECCOB).

CucTeMHO-JIeATEIPHOCTHBIA TMOAXO0J B Kypce (HU3MKU pealu3yeTcss NpexIe BCero 3a CYér
OpTaHU3aIMH SKCIIEPUMEHTAILHON JIeITEbHOCTH o0yJaromuxcs. [y 6a30Boro ypoBHS Kypca (GU3HKH —
3TO HCIIONb30BAHHE CHUCTEMbI (DPOHTAJBHBIX KPATKOBPEMEHHBIX IKCIEPHMEHTOB W JaOOpaTOPHBIX padoT,
KOTOpbIE B IpOrpaMMe OOBEIMHEHBI B OOMIMK CIIMCOK YYEHHYECKHX MPaKTHUECKuX pador. Briienenue B
yKa3aHHOM I[IepeyHe JIabopaTOPHBIX pPAa0OT, MPOBOJMMBIX MJIi KOHTPOJS U OLEHKU, OCYHIECTBIISETCS
YY4aCTHHKaMH 00pa30BaTEIbHOTO MpOIecca MCXOMsS W3 OCOOCHHOCTEW TEeMaTH4YeCKOTO IUIAHWUPOBAHUS M
ocHaieHus kabuHera ¢pusuku. [Ipu sToM obecnieunBaeTcs OBlaieHNE 00YJaAOUMMHUCIYMEHUSIMHU POBOJUTH
KOCBEHHBIC WM3MEPEHHS, MCCIIEJOBAHMS 3aBHUCUMOCTEH (U3NYECKUX BEITUYMH M TOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbiioe BHMMaHWE yIEISIETCS PEIICHUIO0 PAacuYETHBIX W KadeCTBEHHBIX 3amad. [Ipm sToM s
pacu€THBIX 3a7ay MPUOPUTETOM SIBIISIOTCS 3aJlaud C SIBHO 33JaHHOM (hU3MUYECKON MOJENbIO, MO3BOJIAIONINE
MIPUMEHSTh H3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3zelia Kypca, TaK M WHTETPUPYS 3HAHHS
W3 pPa3HBIX pa3zenoB. J{Js KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 33aHUsI HA0ObSICHEHHE MTPOTEKAHHS
(bu3NYeCKUX SIBICHUHM U MPOLIECCOB B OKPYXKAIOLIEH XU3HU, TpeOyrolre BbIOOpa GU3NUEeCKoil Moaenu s
CUTYyallly PaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusmu PI'OC COO k MarepuasbHO-TEXHUYECKOMY OOECIIEYCHHIO
y4eOHOro mporecca 0a30BbIil ypoBeHb Kypca (DU3MKH B CpelHEH IIKOJIe JOJKEH H3ydaThCsl B YCIOBHUSAX
MPEeIMETHOTO KaOWHeTa (U3UKK WM B YCIOBUSX WHTETPUPOBAHHOTO KaOMHETAa NPEIMETOB €CTECTBEHHO-
Hay4yHOTro IMKiIa. B kabunere (Qu3MKM TOMKHO OBITH HEOOXOAMMOE J1abopaTopHOE 00OpylOBaHME IS
BBITIOJIHEHUSI yKAa3aHHBIX B MPOTpaMMe YYCHHUYECKHX MPAKTHYECKHMX paboT ¥ JAEMOHCTPAIMOHHOE
o0opynoBaHUeE.

JleMoHCTpallMOHHOE 000pyAOBaHUE (OPMHUPYETCSI B COOTBETCTBHHM C TNPHUHIMIIOM MHUHUMAaIbHOU
JOCTaTOYHOCTU M 00ecreynBaeT MOCTAHOBKY MEPEUUCIICHHBIX B MPOTrpaMMe KIIFOUEBBIX JEMOHCTpAIMA JUIs
WCCIICIOBAHMSI M3y4aeMbIX SIBICHHHA W TIPOIECCOB, AMIHMPUYECKAX H (PyHIaMEHTaJIbHBIX 3aKOHOB, WX
TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe oOOpynOBaHUE MJIi YUYEHHYECKHMX MPAKTUYECKUX paboT (opMmupyercs B BUIAEC
TEMaTUYeCKHX KOMIUIEKTOB M O0ecleuyMBaeTcsi B pacyére OJHOTO0 KOMIUIEKTa Ha JBYX OOYyYaroIuXcs.
TemaTtuueckue KOMIUIEKTHI J1a0OPAaTOPHOTO OOOPYIOBAHUS JOJKHBI OBITH MOCTPOEHBI HAa KOMILIEKCHOM
UCMOJIb30BAHUU AaHAJIOTOBBIX M LU(POBBIX MPHOOPOB, a TAKKEe KOMITBIOTEPHBIX M3MEPHUTEIbHBIX CHCTEM B
BUJIE M (pPOBBIX nabopaTopuil.



HOEJIN U3YYEHHUSA YYEBHOI'O ITPE/IMETA «®PU3UKA»

OCHOBHBIMU HEJSIMU U3Y4YeHUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE UHTEpEca U CTPEMJICHUS O0yJaroUIMXcs K HAyYHOMY M3yUEHUIO MPUPOIDI,
pa3BUTHE UX UHTEIICKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IC MO3HAHUS U (DOPMHpPOBAHKE UCCIICIOBATEIBLCKOTO
OTHOUICHHUS K OKPYKAIOIIUM SIBIICHUSM;

(dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3yabTaTa U3y-4eHUS OCHOB CTPOSHUSI MATePUH
U GyHJaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHUN OOBSICHSITH SIBJICHUS C UCIIOJIb30BaHUEM (DM3MUYECKUX 3HAHHUA U HAYIHBIX
JI0Ka3aTeNbCTB;

dbopMupOBaHUE TPEACTABICHUN O pONU (PU3UKU IJISI Pa3BUTHS JPYTUX ECTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHM.

JlocTrxkeHne 3TUX 1eneil o0ecrneunBaeTcs pelieHHeM CISAYIOMUX 3a4a4 B MPOIecce U3yUeHUs

Kypca (pU3MKU Ha YpOBHE CpeJIHEro o01iero o0pa3oBaHus:

npruoOpeTeHne CUCTeMbl 3HaHUK 00 00MMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKIIIOYass MEXaHWKY, MOJICKYJISAPHYIO (HU3UKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HKY H
AJIEMEHTHI acTPODU3UKY;

dopMHupOBaHHE yMEHUI NPUMEHATH TEOPETUYECKHE 3HAHUSA Ui OOBSCHEHUS (U3NIECKHX
SBJICHUI B IPUPOJIE U JUISl IPUHATHS IPAKTUYECKUX PELICHUI B TOBCEHEBHOMN KU3HU;
OCBOCHHE CITOCOOOB PEIICHUS PA3IMYHBIX 337a4 C IBHO 33JaHHON (U3MUECKO MOJEIbI0, 3a/1a4,
MOJPa3yMEBAIOIINX CAMOCTOSTEIFHOE CO3/aHue (U3NUYECKOH MOJENH, aJeKBATHOW YCIIOBHSIM
3a/1auu;

NOHMMAaHWE (U3NYECKUX OCHOB U MPUHIUIOB JAEUCTBUS TEXHUYECKHUX YCTPOMCTB U
TEXHOJOTMYECKHUX IIPOLECCOB, UX BIIMAHUSA HA OKPYKAIOILIYIO CPEAy;

OBIIQJICHUE METOJaMH CAaMOCTOSITEIbHOTO IUIAHUPOBAaHHWS W TPOBEACHUS (PU3UUECKUX
HKCIEPUMEHTOB, aHajlu3a W UHTEpPIpeTalud HHGOPMALUU, OINpPEAEICHUs JIOCTOBEPHOCTU
MIOJIyYEHHOT'O PE3YJIbTaTa;

CO3JIaHME YCIOBUH [ pa3BUTHS YMEHUH NPOEKTHO-UCCIEI0BATEIbCKONW, TBOPYECKOM
JESATEIIBHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE
B cootBerctBUM ¢ DT'OC COO (pusuka siBiseTcs 00s13aTeNbHBIM ITPEIMETOM Ha YPOBHE CPETHETO

oO1ero o6pazoBaHusl.

CornacHo y4eOHOMY IUTaHy Ha ydeOHbI mpeamer «Dusmka» orBoautcst 136 yacoB (2 vaca B

uezgemo B 10-11 xmaccax, 34 yd4eOHBIX HEICN).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITIPE/IMETA «®PU3UKA» HA

YPOBHE CPEJHEI'O OBIIIET'O OEPA3OBAHUSA (FA3OBBI YPOBEHbD)

JIMYHOCTHBIE PE3YJBbTATDBI
I'pasicoanckoe eocnumanue:
c(hOpPMHUPOBAHHOCTh TPAKITAHCKON MO3ZUIIMH OOYYArOIIETOCs KaK aKTUBHOTO W OTBETCTBEHHOTO
YJIEHa POCCHICKOTO 00II1eCTBa;

HpI/IHHTI/Ie Tpa)II/IHI/IOHHI)IX O6H16‘-IGJ'IOBC‘-IGCKI/IX FyMaHI/ICTI/IquKI/IX 158 )IeMOKpaTquCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HHTEpPEcax TPaKJAHCKOTO OOIIeCTBa,
y4aCTBOBATh B CAMOYIIPABJIEHUH B LIKOJIE U JIETCKO-IOHOLIECKUX OPraHU3alMsX;

YMGHI/IG BSaHMOHeﬁCTBOBaTB C COOoHuaJIbHBIMHAU I/IHCTI/ITYTaMI/I B COOTBCTCTBHUU C UX (1)YHKIII/I$[MI/I n
Ha3HAYCHHEM;

TOTOBHOCTb K T'YMaHUTAPHOW U BOJIOHTEPCKOU €SI TENBHOCTH.



Ilampuomuueckoe éocnumanue:

c(hOPMHUPOBAHHOCTH POCCUNMCKON TPAKIAHCKON UICHTHYHOCTH, TATPUOTHU3MA,

[IEHHOCTHOE OTHOILIEHHE K rOCYJapCTBEHHBIM CUMBOJIAM; JOCTHXKEHHSIM POCCUMCKUX YUEHBIX B
obnacTu GU3UKU U TEXHHUKE.

/Jlyxoeno-upascmeennoe 6ocnumanue:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOI0 TIOBE/ICHUS;

CHOCOOHOCTH OLIEHHWBATh CHUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIlEeHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ICATEILHOCTH YYEHOTO;
OCO3HAHME JINYHOTO BKJIaJa B IIOCTPOCHUE YCTOHYHUBOTO OYAYIIETO.

Icmemuueckoe socnumanue:

ACTETUUYECKOE OTHOILIEHUE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
(hU3UIECKOI HayKe.

Tpyooeoe éocnumanue:

UHTEPEC K pa3MuHbIM cepaM MpodeccuoHAIbHON JesITebHOCTH, B TOM YHUCIE CBSI3aHHBIM C
¢U3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymiedl npodeccun u
peann30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE IIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa3OBaHWIO B OOyacTH (M3WKU Ha
MIPOTSHKEHUH BCEH KU3HHU.

JKonozuueckoe eocnumanue:

c(OPMUPOBAHHOCTh ~ JKOJIOTMUECKOH  KYJIbTYpBl, OCO3HaHHE TJ00aJbHOTO  XapakTepa
AKOJIOTHYECKUX TPodIIem;

IUTAHUPOBAHUE U OCYIIECTBICHUE JIEHCTBUN B OKpYKaIOILIEH Cpelle Ha OCHOBE 3HAHUA IeNel
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciivpeHe OMbITa AESITeIbHOCTH SKOJOTUYECKOW HAMpaBICHHOCTH Ha OCHOBE HMMEIOIIHUXCS
3HaHUU 10 (pusHKe.

Ilennocmu nayunozo nosnanus:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bu3nueckoil HayKu;

OCO3HaHHE LIEHHOCTH HAay4YHOH AESTeNbHOCTHU, TOTOBHOCTh B IpOLIECCe M3yyeHUs (pU3uKu
OCYILIECTBIIATh MPOEKTHYIO U UCCIIE0BATENbCKYIO S TEIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

B mpouecce 10CTHXKEHUS JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTrpamMMbl CPEIHEro OOIIEero

oOpa3oBaHusi 1O (u3MKe Yy OOYYaIOIIMUXCS COBEPIICHCTBYETCS JOMOYUOHANbHBIL — UHMEIIEKN,
npeanoiararomuii copMUpPOBaHHOCTH:

CAMOCO3HAHUs, BKIIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AIMOLIMOHAIBHOE COCTOSIHUE, BUJIETh
HanpaBJIeHUs Pa3BUTUS COOCTBEHHON AMOIMOHAILHON Cephl, ObITh YBEpEHHBIM B cebe;
camopezyniupoeanusi, BKIIIOYAIOLUIETO CaMOKOHTPOJb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJIEHUE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U HPOSBISATH
TUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYMPEHHeU MOmueayuu, BKIFOYAIOLIEH CTPEMIIEHHE K TOCTHKEHHIO LIEJIN U YCIIEXY, OITUMU3M,
MHUIMATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXO/IS U3 CBOMX BO3MOXHOCTEH;

Mnamuu, BKIIOYAIOLIEH CIIOCOOHOCTh MTOHMMATh SMOLIMOHATBHOE COCTOSIHUE PYTUX, YIUTHIBATh
€ro Mpu OCYIIECTBIECHUH O0IEHNUs, CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;
COYUANbHBIX HABLIKOG, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPaMBATh OTHOIIEHHUS C JPYTUMHU
JIIOJIbMU, 3a00TUTHCSI, TPOSBIISATH UHTEPEC U pa3peliaTh KOH(QIUKTHI.

METAINIPEJMETHBIE PE3YJIbTATBI

YHuBepcaibHble O3HABATEIbHbIE 1€ CTBUS

Bba3zoevie nozuueckue oeiicmeus:

CaMOCTOATENIbHO  (OPMyNIHMpOBaTh M  aKTyaJu3WpOBaTh MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNEATh UEIH IeATeIbHOCTH, 3a1aBaTh NapaMeTPbl U KPUTEPUU UX JOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH | IIPOTUBOPEUHS B PACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIaH PEHICHUS TPOOJIEeMbl ¢ y4ETOM aHalu3a WMEIOIIUXCS MaTepHUaTbHBIX U
HEeMaTepHaIbHBIX PECYPCOB;



BHOCHUTH KOPPEKTHBBI B ICATEIHLHOCTh, OLIEHUBATH COOTBETCTBHUE PE3yIbTATOB IEJISIM, OLICHUBATh
PUICKH TTOCIIEICTBUH 1A TEITLHOCTH;

KOOPJIUHUPOBATh U  BBIONHATH pPabOTy B  YCIOBHSIX pEAIbHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIIUICHUE MTPH PEIICHUHN KU3HEHHBIX MTPOOIIEM.

ba3zoevie uccnedosamensvckue oeicmeus:

BIIQ/ICTh HAYYHOU TEPMHUHOJIOTHEH, KITIOYSBBIMU OHATUSIMH U METOAAMH (PU3HUECKON HAYKU;
BIIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEILCKON U MPOSKTHOU NEATEIILHOCTH B 00JIaCTH (DU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTHIO K CAaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIIeHHs 3a7ad
(U3NIECKOTO COIePIKAHMS, TPUMEHEHHIO PA3IMYHBIX METOIOB TIO3HAHUS;

BJIAJICTh BUJAMU JICATEIHHOCTH [0 TMOJYYCHHIO HOBOTO 3HAHUS, €ro WHTEpIpETallHH,
peoOpPa30BaAHUIO U TIPUMEHEHUIO B PA3IIMYHBIX YICOHBIX CUTYAIUSAX, B TOM YHCIIE IIPU CO3/IaHUU
y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH PUYMHHO-CIICACTBCHHBIE CBSI3U M aKTYaIM3UPOBATh 3a/1a4y, BBIIBUTATh TUTIOTE3Y €€
peleHw s, HAXOAUTh apPTYMEHTHI [T TOKa3aTeIbCTBa CBOMX YTBEPXKICHUH, 3a/1aBaTh ITapaMeTphl
U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh MOJIYYCHHBIC B XOJIC PEUICHUS 33J]aud Pe3yJIbTaThl, KPUTUYECKH OIICHUBATh MX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTEIbHOM AEATEIBHOCTH, B TOM YHCIIE
MIPU U3YYCHUH (DUBHKH;

J1aBaTh OLICHKY HOBBIM CHUTYAIIHSIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IIEPECHOCUTD 3HAHUS 10 (PU3HMKE B MPAKTUYECKYIO 00JIaCTh KU3HEICATSILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC UJICH, TIPE/IJIaraTh OPUTHHAIBHBIC ITOIX0/Ibl M PEIICHHS; CTABUTH MTPOOJIEMBI 1
3aJauu, TOMYCKAIOIINE allbTePHATUBHBIEC PELICHUS.

Paboma c unghopmayuei:

BJIQJICTh HaBBIKAMU TMOJIy4YeHUs HHpopMammu GU3NIecKoro coepikaHus U3 UICTOYHHKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIILHO OCYIIECTBISATH IMOWCK, aHAU3, CUCTEMATH3alMI0 M WHTEPIPETALHUIO
nH(OpMaILIUY Pa3NUYHBIX BUAOB U (GOPM MPEICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(OpPMAIIHH;

WCIOJIb30BaTh CPEJICTBA WH(OPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHU3AlMOHHBIX 3a/Ja4 C COOJOJIeHUEM TpeOOBaHUI
PrOHOMHUKH, TEXHUKHU O€30MaCHOCTU, TUTHEHBI, PECYypcOCOepeKeHH I, TPABOBBIX U ITUYECKUX
HOPM, HOpM HH(GOPMAIIMOHHON O€30ITaCHOCTH;

COo3/1aBaTh TEKCTHI (PM3UYECKOTO COAEP)KAaHUS B Pa3IMUHBIX (opMarax ¢ y4€TOM Ha3HAYCHUS
nHQOpPMAMM W TEJCBOW AayAWTOPHH, BBIOMpAs ONTHMAIbHYIO (OpMY TpEICTaBICHHUS U
BU3YaIH3aIiH.

YHuBepcaabHble KOMMYHHKATHBHbBIE /IeiiCTBUSA

Obwenue:

OCYIIIECTBIATH OOIIEHHE HA YPOKaxX (PU3MKHU M BO BHEYPOUHOU AESITENLHOCTH;

pacro3HaBaTh MPEANOCHIIKH KOH(MIMKTHBIX CUTYallui U CMATYaTh KOH(DIUKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHMSI C UCIIOIb30BAHUEM SI3BIKOBBIX CPECTB.
Coemecmnasn 0eamenpHOCHb:

MOHUMATh U MCIIOJIb30BaTh MIPEUMYIIECTBA KOMAaHHON U UHANBUIYAIbHONU pabOTHI;

BbIOMPAaTh TEMAaTHUKy W METOAbl COBMECTHBIX JAEHUCTBHH ¢ y4y€TOM OOIIMX HWHTEPECOB U
BO3MOYKHOCTEH Ka)/10T0 YjeHa KOJUIEKTHBA;

IIPUHUMATD LIEJIM COBMECTHOMN JIEATENBHOCTH, OPTraHU30BbIBATh U KOOPJIMHUPOBAThH JEHCTBUS 110
€€ OCTH>KEHHIO: COCTABIISATH IIJIaH IEHCTBUM, paCIpeIesaTh POJIM C YYETOM MHEHUHN YYaCTHUKOB,
00CYyXIaTh pe3ylbTaThl COBMECTHOU pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJla M KaXJOr0 ydyaCTHHKAa KOMaHJAbl B OOLIMH pe3ynbTar Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeagaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh MAEU C NO3UIMM HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAaKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3IMYHBIX CHUTYalMsX, IPOSABIATH
TBOPYECTBO U BOOOpa)keHUE, ObITh HHUIIMATUBHBIM.



1)

2)

YHuBepcalabHbIe peryJsaTUBHbIE 1eliCTBUA

Camoopzanuzayusa:

CaMOCTOSITENTbHO ~ OCYILECTBJISATh TO3HABATENbHYIO JEATEIbHOCTh B 00JacTH (U3UKH U
aCTPOHOMMHU, BBISBIISTH POOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIEC 33/1a4H;
CaMOCTOATENIbHO COCTAaBJATh IUIAH PEHIEHUS pPAcuyE€THBIX M KAdyeCTBEHHBIX 3a/]ad, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ Y4ETOM UMEIOUIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEIIIOYTCHHUI;

J1aBaTh OLEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTEHUN;

JIeN1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PEILCHUE;
OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTH (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMH B 0071acTU (PU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.

Camokonmponw:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OIICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LEIAM;

BJIa/IETh HABbIKAMHU I03HABATEJIbHOM peQIeKCMM KaK OCO3HAaHHS COBEPIIAEMBIX JIEHCTBUN U
MBICIUTENbHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHMIl; UCIOJIB30BaTh MPUEMBI PEQIIEKCUU
JUISL OLICHKHU CUTYalllH, BBIOOpa BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHU)KECHMUIO;

IIPUHUMATh MOTUBBI U ApI'YMEHTHI APYTHUX [IPU aHAJIA3€E PE3yIbTaTOB JAESITEIBHOCTH.

Ilpunamue ceba u opycux:

MPUHUMATH ce0s, TOHUMAast CBOM HETOCTATKU M JOCTOWHCTBA,

IIPUHUMATh MOTUBBI U ApIYMEHTHI APYTHUX IIPU aHAJIU3E PE3yJIbTAaTOB ACSITEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO JIPYIHX HA OLIMOKH.

INPEAMETHBIE PE3YJIbTATbBI

c(OPMHPOBAHHOCTh MPEACTABICHUN O PO M MecTe (PU3UKH U aCTPOHOMHUHU B COBPEMEHHOMH
Hay4YHOH KapTHHE MHUpa, O CUCTEMOOOpa3ytomiel poiau (GU3UKU B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKHU U COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJIe POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd; MOHMMaHUE (PU3MYECKON CYIIHOCTH HaOJIOJaeMbIX SIBICHUH MHUKpPOMHpA,
MaKpoMHpa 1 METaMHpa; IOHUMAHNE POJIM ACTPOHOMHH B IIPAKTUYECKOM I€ATEIIBHOCTH YEJIOBEKA
U JabHEeHIeM Hay4HO-TEXHUYECKOM Pa3BUTHH, POJIM (U3UKU B (OPMHUPOBAHUM KPYyroszopa u
(1)YHKIII/IOH3J'IBHOI71 T'paMOTHOCTH YCJIOBCKA AJId PCIICHHUA MMPAKTHUYCCKUX 3aaa4;

c(OpMHPOBAHHOCTb YMEHUI pacro3HaBaTh (pr3nyeckue sBJIeHUs (IPOLECcChl) U OOBICHATH UX Ha
OCHOBE U3YUYEHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABHKEHUE,
CBOOOJHOE MaJIeHHUE Tell, IBUKEHHE TI0 OKPYKHOCTH, HHEPLUS, B3aUMO/IEHCTBHE Tell,
KoJse0aTenbHOE IBHKEHUE, PE30HAHC, BOJHOBOE JIBUKeHUE; TUPPy3Hsi, OpOyHOBCKOE IBUIKEHUE,
CTPOEHUE KUAKOCTEH U TBEPABIX Tell, U”3MEHEHUE 00beMa TeJl IPU HarpeBaHuu (OXJIaKICHUHN),
TEIJIOBOE paBHOBECHE, HCIIapeHHe, KOHACHCAllNs, TUIaBlIeHUE, KpUCTaIn3allus, KUIIEHUE,
BJIQKHOCTh BO3/1yXa, CBSA3b CPEIHEH KMHETHUECKOW YHEPTUHU TETIJIOBOTO JIBUYKEHUS MOJIEKYII C
a0COITIOTHON TeMITepaTypoid, TIOBBIIIICHHUE JABJICHHS T'a3a MPH €ro HarpeBaHUH B 3aKPHITOM
cocyJie, CBA3b MEX/ly TapaMeTpaMH COCTOSIHHSI ra3a B U30IpoIieccax; AIEeKTpU3alus Ted,
B3aHMOHeﬁCTBHe 3apsAa0B, HArp€BaHMUE MpPOBOJHUKA C TOKOM, BSaI/IMO)IeI\/'ICTBI/Ie Mar"HuToOB,
AJIEKTPOMArHUTHAsE MHAYKIUS, T€HCTBUE MArHUTHOTO IOJIsl Ha MTPOBOIHUK C TOKOM U
HBH)KYMHﬁCH 3apAand, SJICKTPOMAaroHuTHBIC Koje0auus u BOJIHBI, HpﬂMOHHHeﬁHOC
pacrpocTpaHeHHe CBETa, OTpaKEHHE, IpeoMIIeHHe, HHTeppepeHIHs, AudpaKius 1
MOJIIpU3alus CBETa, TUCIIEpCHs CBeTa; GOTOAIEKTpuUecKuil 3pdeKT, cBeTOBOE JaBICHHE,
BO3HUKHOBEHHUE JIMHEHYATOr0 CIIEKTPa aToMa BOAOPO/a, ECTECTBEHHASI U UICKYCCTBEHHas
PaaOaKTUBHOCTD,



3)

4)

5)

6)

7)

8)

9)

10)

11)

BJIa/ICHUE OCHOBOMOJIAralolUMU GU3NYECKUMU TOHATUAMHU U BEIMYMHAMHU, XapaKTePU3yIOIIUMU
¢usnueckrue mpouecchl (CBA3aHHBIMU C MEXAHUYECKUM JBM)KCHHEM, B3aHMOJCHCTBHEM Tell,
MEXaHHYECKUMHU KOJICOAHUSIMH ¥ BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM BEIIECTBA,
TEIUIOBBIMHU TPOIIECCAMU; JJIEKTPHUUYECKMM W MAarHUTHBIM IOJISIMH, JJEKTPUYECKUM TOKOM,
3JEKTPOMArHUTHBIMU KOJICOAHUSIMA W BOJIHAMH; ONTHYECKUMHU SIBJICHUSIMH; KBAHTOBBIMU
SBJIGHUSIMH, CTPOCHHMEM aTroMa M aTOMHOIO Spa, pPaJuOaKTUBHOCTBIO); BIIAJCHHE
OCHOBOIIOJIAralollMMU  aCTPOHOMHYECKMMH TOHATHUSMM, IO3BOJSIOUIMMH XapaKTepU30BaTh
MPOLIECCHI, MPOUCXOMAIIME Ha 3BE34aX, B 3BE3JHBIX CUCTEMAaxX, B MEKTAIAKTUYECKOH Cpele;
JIBIJKEHHME HEOECHBIX TEJI, 3BOJIIOLMIO 3Be3 U BeenenHoi;

BJIa/ICHUE 3aKOHOMEPHOCTSAMH, 3aKOHAMH U TEOPUAMHU (3aKOH BceMHpHOro Tsarorenus, I, II u III
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MEXAHWYECKOW SHEPruH, 3aKOH COXpPAHEHMsI MMIIYJIbCA,
MPUHLUIT CYNEPHO3ULUUU CUJI, IPUHIUI PABHONPABHOCTH HHEPLHMAIBHBIX CUCTEM OTCYUETA;
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, I'a30BbI€ 3aKOHBI, MEPBBIA 3aKOH
TEpPMOJMHAMUKH; 3aKOH COXPaHEHUs 3JIEKTPUUYECKOro 3apsna, 3akoH Kynona, 3akoH Oma s
ydacTka 1enu, 3akoH Oma JiJIsi TOJTHOM 3JIeKTpUYEecKOu 1enu, 3akoH Jkoyns - JleHua, 3akon
JJEKTPOMArHUTHOM WHAYKUUHU, 3aKOH COXPaHEHUS HHEPIruM, 3aKOH HPSIMOJUHEUHOIO
pacnpocTpaHEHUs CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH IIPEJIOMJICHUS CBETA; 3aKOH COXPaHEHUS
SHEPTUM, 3aKOH COXPAHEHHUs HUMITYJIbCA, 3aKOH COXPAHEHHUs 3JIEKTPUUECKOro 3apsijia, 3aKOH
COXPAaHEHHs MacCOBOI'0 YHMCIIA, MOCTYNAThl bopa, 3aKOH paJnOaKTUBHOIO paclazia); yBEpEeHHOE
HCIOJIb30BaHKE 3aKOHOB U 3aKOHOMEPHOCTEH MpH aHANNU3e (GU3NYECKUX SBICHUHN U MIPOLIECCOB;
YMEHHME YYHUTHIBATh TPAHULIBI IPUMEHEHUs HU3YYCHHBIX (U3UYECKUX MOJIENel: MaTepualibHas
TOYKa, MHEpLUAJIbHAs CUCTEMa OTCUETA, U1EaIbHbIN ra3; MOJEIIN CTPOEHUS ra3oB, KUIKOCTEH U
TBEPIbIX TeJ, TOYCUHbIA SJEKTPUUYECKHUN 3apsl, sSAepHas MOJENb aToMa, HYKJIOHHAs MOJEIb
aTOMHOTO sanpa npu pelieHun buznIecknx 3azay;
BJIa/ICHHE OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHMS, HCIOIb3yeMbIMU B (PH3UKE: MPOBOIUTH
MpsIMbIE W KOCBEHHBIC HM3MEPCHHS (PU3NYCCKUX BEIUYHMH, BBIOWpPAs ONTHUMAIBHBIA CIIOCO0
M3MEPEHHSI W MCMOJB3Yys M3BECTHBIE METOJbI OLICHKU MOTPEIIHOCTEH HM3MEPEHHUH, MPOBOJIUTH
UCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C HCIIOJIb30BAHUEM MPSMBIX H3MEPEHUH,
OOBSICHSTh TIOJNYUYECHHBIC PE3YJIBTATHI, HCIONB3Ys (PU3NUCCKUE TCOPUH, 3aKOHBI M TOHSATHS, U
JIeNaTh BBIBOJIBI; COONIOAATH MpaBuia 0e30MacHOro TpyJda MpH MPOBEACHUU HCCIETOBaHHUI B
pamkax  y4yeOHOro OKCIEpUMEHTa U  y4eOHO-HCCIIEeOBATEeNIbCKOW  JESATENIbHOCTH  C
WCIOJIb30BaHUEM IU(POBBIX H3MEPUTETBHBIX YCTPOHCTB W JaOOpaTOpHOro 000pPYHAOBaHUS;
c(OpPMUPOBAHHOCTb MPEICTABICHUHM O METOJaX MOJMyYEHUSI HAYYHbIX aCTPOHOMMUYECKUX 3HAHMI;
c(hOpMHUPOBAHHOCTb YMEHUS PEIIATh PACUCTHBIC 3a/1a4H C SIBHO 3a/IaHHON (PU3HUYECKON MOJIENBIO,
UCTONB3ys (pU3Mveckre 3aKOHbI M MPHUHIIMIIBI; HA OCHOBE aHajdN3a YCJIOBUS 3a7laud BBIOMpPATH

(Gbu3NYeCKyl0 MOJEINb, BBIACIATH (PU3MUECKHUE BEIWYMHBI U (HOPMYIIbI, HEOOXOAUMBIE HJIs €€
pelIeHns, MPOBOJUTh pacueThl U OLEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAa4eHMs (PU3HUECKO
BEJIMYMHBI; pelllaTh KAYeCTBEHHBIE 3a/1a4M, BBICTPAaNBasi JOTMUECKU HETPOTHBOPEUUBYIO LIEMOUKY
paccyXJIeHH ¢ OTIOpOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;
c(OPMUPOBAHHOCTh YMEHMSI MPHUMEHSTHh IOJyYeHHbIE 3HAHUS JUIsl OOBSCHEHUS YCIOBUM
NpoTeKaHus (PU3MUYECKUX SBICHUHA B TMPHUPOJAE M ISl NMPUHATHUSA MPAKTUYECKHX DPEIICHUH B
MTOBCETHEBHOM JKU3HU /17151 0OecrieueHusi 0€30MacHOCTH MpH o0paleHuu ¢ ObITOBBIMU ITpHOOpaMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAaHEHHsI 370POBbS U COONIONEHUS HOPM 3KOJIOTMYECKOTrO
MOBE/ICHNUS B OKpYXalollel cpene; MOHMMAaHHE HEOOXOJUMOCTH NPUMEHEHUs JOCTH)KEHUN
(U3MKU ¥ TEXHOJIOTUH [T PallMOHAIBHOTO IPUPOJIOTIONIb30BAHMS;

c(OpMHUPOBAHHOCTh COOCTBEHHON MO3UIMH 110 OTHOIIEHHUIO K (pU3n4YecKoi nH(pOopMaluu,
MOJTy4aeMoi U3 pa3HbIX HICTOUHUKOB, YMEHHI HCII0JIb30BaTh U(PPOBBIE TEXHOIOTUH JJIs IOUCKA,
CTPYKTYpUPOBAHHUS, HHTEPIIPETALINU U MIPEJICTABICHUS YU€OHONU U HAyYHO-TTOMY/ISIPHOMN
uHpOpMalNY; pa3BUTHE YMEHUN KPUTHUECKOTO aHAIN3a OJydaeMoi nH(popMalnu;

OBJIaJICHHE YMEHUSIMU paboTaTh B IPYIIIIE C BHIMOJIHEHUEM Pa3IMYHbIX COLIMATBHBIX POJIEH,
IUTAHUPOBATh paboTy rPYMIIbI, pAllHOHAIBHO PACIIPEEIIATh AATEIbHOCTh B HECTAaHAAPTHBIX
CUTYaIUsX, aIEKBATHO OLIEHUBATh BKJIAJ] KAXK/I0TO U3 YYaCTHUKOB TPYIIIbI B pEIICHHUE
paccMaTpuBaeMoit IpoOIeMsl;

oByasicHre (CHhOPMUPOBAHHOCTH MIPEICTABIICHUH ) TTPaBUIaMU 3amUCH (PU3HUECKUX GOPMYIT
penbedHO-TOoYeuHOM crucTeMbl 0003HaueHu JI.bpaiins (ass cinenbix u ciraboBUASIINX
00yJaronmxcs).



10 kaace
JI€MOHCTPHPOBATh Ha IPUMEPAx poJib U MECTO (PU3UKH B (POPMUPOBAHUH COBPEMEHHOM HAyYHOH
KapTUHBI MUPa, B PA3BUTHUH COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOU 1E€ATEIbHOCTU
JTIOJICH;
YUUTHIBATh TPAHUIBI MPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJIENel: MaTepHhajbHas TOYKa,
MHepLUalbHas CUCTEMa OTCY€Ta, aOCOIIOTHO TBEPJOE TEJO, UICAIBbHBINA I'a3; MOJIENINU CTPOECHUS
ra3oB, XUAKOCTEH M TBEPIBIX TEJ, TOUCUHBINA SICKTPUUCCKUN 3apsl] IPU PEIICHUH (PU3NIECKUX
3azad4;
pacro3HaBaTh (PU3MUECKUE SIBICHUS (MPOLECCH]) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXAHMKH,
MOJIEKYJIAPHO-KMHETUYECKOW TEOPUU CTPOEHUS BELIECTBA U JJIEKTPOJUHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBM)KEHHE, CBOOOAHOE TaJeHHe Tel, JBUXKEHUE IO
OKpPY>KHOCTH, MHEpLHUs, B3auMojeiicTBue Ten; auddysus, OPOYHOBCKOE JBHKEHHE, CTPOCHUE
KHUJKOCTEH M TBEPIBIX Tel, U3MEHEHHE 00bEMA Tel MPU HarpeBaHUM (OXJIAXKJICHHUH), TEIUIOBOE
paBHOBECHE, HCIIAPEHUE, KOHJEHCALMs, IUIABJICHHE, KPUCTAJUIM3aLUs, KUIIEHUE, BIAXXHOCTb
BO3/lyXa, MOBBIIIECHUE JABJICHMS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYHE, CBSI3b MEXKIY
rapaMeTpamMu COCTOSIHUS Ia3a B M30MPOLECCax; JIEKTpU3aLus Tel, B3aUMOJCUCTBUE 3apsoB,
NEKTPUYECKAs IPOBOJAUMOCTb, TEIUIOBOE, CBETOBOE, XMMUUYECKOE, MArHUTHOE IEHCTBUS TOKA;
OIMCHIBATh MEXAHMYECKOE JBIDKEHHE, MCIONIB3YS (U3MUECKUE BEIUYMHBI: KOOPAWHATA, IYTh,
IIepeMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIla, UMITYJIbC Tella, KWHETUYECKask SHEPIus,
MOTEHLIMAJIbHAs SHEPrusi, MexaHuueckas pabdoTa, MEXaHMYecKass MOILHOCTb; MpPH OMHCAHUU
IPAaBUIBHO TPAKTOBaTb (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIMYMH, UX OOO3HAUYECHUs U
€IMHUIIBI, HAXOMUTHh (POPMYJIBI, CBS3BIBAIOIIME MAHHYIO (U3UYECKYIO BEIMYMHY C IPYTHMHU
BEJIMYNHAMU;
OIHCHIBATh U3YYEHHbIE TEIJIOBBIE CBOMCTBA Tel u TEIJIOBBIE
SBIICHHSI, WCIONB3Yys (PU3MUECKHME BEJIMYMHBI: JaBJICHHE Tasza, TEMIepaTypa, CpeaHss
KMHETUYECKasi DHEPrUsl XAOTUYECKOrO IBHMKEHHUS MOJIEKYJ, CPEIHEKBaJpaTH4Has CKOpPOCThb
MOJIEKYJI, KOJTMYECTBO TEIUIOTHI, BHYTPEHHSS dHEPrusi, padoTa rasa, K03(-(QUIHeHT MOJIe3HOTO
JeUCTBUS TEIUIOBOI'O JBUTATElIs; NMPU ONHUCAHUM INPABHIIBHO TPAKTOBATh (DPU3MUYECKUI CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX O003HAYEHMs] U €AMHMIIBI, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE
JaHHYIO (PU3MUECKYIO BEJTHMUUHY C JPYTUMH BEJTHMUMNHAM;

ONUCHIBATh M3YYEHHBIC DJIEKTPUYECKHE CBOMCTBA BEIIECTBA, DJIEKTPUYECKUE SIBJICHUS
(mportecchl) W AIEKTPUUYECKYIO TPOBOJUMOCTH PA3JIMYHBIX CpPEll, HCHONb3yd (U3HUYECKUE
BEJIMYMHBL: JJIEKTPUUECKUN 3aps]l, DJIEKTPUUYECKOE I10JIe, HANPSHKEHHOCTH I0JIs, MOTEHIMAJ,
pPa3HOCTh  MOTEHIMAJIOB, CHJIa TOKA, OJJIEKTPUYECKOE  HANPSHKEHUE,  AJIEKTPHYECKOE
conpotusnenue, J1C, paboTa Toka; Mpu ONMUCAHUH PABUIBLHO TPAKTOBATh (PU3MUECKHUI CMBICI
WCIIONB3YEMBIX BEJIMYMH, UX OOO03HAYEHUS M €IUHUIIBI; YKa3bIBaTh (HDOPMYIIbI, CBA3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYHUHY C APYTUMHU BEJIMUYUHAMU;

aHAIIM3UPOBATH (PU3UUECKHE MTPOIECCHI U SABIECHUS, UCIIONb3Ys (U3NUECKUE 3aKOHBI M TPUHIIUIIBL:
3aKOH BceMHUpHOro tsarorenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHHUS] MEXaHUYECKOU
SHEPIrUH, 3aKOH COXPAHEHUS MUMITYJIbCA, IPUHUIUI CYNEPIO3UIMN CUJI, IPUHIUIT PaBHOIPaBUS
MHEPLMAIBHBIX CUCTEM OTCUETA; MOJEKYISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUS BELIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CPEHEW KWUHETUYECKON SHEPrud TEIJIOBOIO JABMKEHHUS MOJIEKYJ C
aOCONIOTHOM  TemmepaTypoil, TepBbIi 3aKOH TEPMOJUHAMHUKH; 3aKOH  COXpaHEHUs
AJIEKTPUYECKOTO 3apsaa, 3akoH Kynona, 3akoH OMa, 3aKkOHBI TOCJIEAOBAaTEIBHOTO U
MApAJJIENBHOIO COEAUHEHUS IPOBOJHUKOB, 3aKkoH JDxoyns—JleHua; mpu 3TOM pas3ivyarb
CJIIOBECHYIO (POPMYJIIMPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BBIPAKCHHE W YCIOBHS (TPaHHIIBI,
00JacTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE TPHUHIUIBI JEHCTBUS MAIIWH, MPUOOPOB M TEXHUUYECKUX YCTPOUCTB;
pa3nuyaTh yCIOBHS X O€30MMACHOTO MCTOIh30BAHUS B ITOBCETHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCICIOBAHUIO (DU3WYECKUX SIBJICHUH W TPOIECCOB C
WCTIONB30BAaHUEM TIPSAMBIX, W KOCBEHHBIX HM3MEpPEHUH: TIpH OSTOM  (POPMYIHPOBATH
npo0yeMy/3agaqy U TUIIOTe3y yueOHOTr0 IKCIIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pYyI0BaHUS; POBOANTH OIBIT i (JOPMYJIUPOBATH BHIBOJIBI,



OCYILIECTBIISITh MPSIMbIE W KOCBEHHBIC U3MEPEHUS (PU3NYSCKUX BEITUYHH, MPH STOM BBIOMPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHMsI U MCIIOJIb30BaTh U3BECTHBIE METOJIbI OLEHKU MOTPEIIHOCTEN
HU3MEPEHUI;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIY (U3MYECKUMHU BEIMYMHAMH C HCIOJIb30BAHUEM MPSMBIX
W3MEpPEHUI: TPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHUPOBATH PE3YNIBTATHI MOTYYCHHOU
3aBUCHMOCTH (PM3UYECKUX BEIMYMH B BHJIC TAOIHI] U TPAdUKOB, IeJIaTh BEIBOJIBI [0 PE3yJIbTaTaM
HCCIIEA0BAHUS;

co0nroAaTh mpaBuiia GE30MacHOro TpyJa MpH MPOBEICHUH HCCIIECJOBAHUN B pamMKax yuyeOHOro
JKCIIEPUMEHTa, Y4eOHO-HUCCIIEeI0BATEIbCKOW U MPOEKTHOW JIEATEIbHOCTH C HCIHOJIB30BaHUEM
WU3MEpUTENIbHBIX YCTPOMCTB U J1a00paTOpHOTO 000PYI0BaAHMUS;

pemats pacu€THbIC 3aJla4¥l C SBHO 33JaHHOW (PU3UYECKOW MOJEIBIO, UCTOIB3Ys (PU3NISCKUE
3aKOHBI W TPUHIIUIIBI; Ha OCHOBE aHallM3a YCJOBHS 3aJaud BBIOMpATh (PU3NYECKYIO MOJIEb,
BBICTISITh (PUBMYECKUE BEIUYMHBI U (POPMYJIbI, HEOOXOIUMBIC JJisi €€ PEIIeHHUs, MPOBOJUTH
pacuéThl U OLICHUBATh PEAIbHOCTD MOTYYEHHOTO 3HaYeHHs (PU3NYECKON BEJTMUMHBI;

pelarh KayeCTBEHHBIE 3aJladyd: BBICTPAMBATH JIOTMYECKH HENPOTHBOPEUYHMBYIO LIEOYKY
pacCyXJICHHI ¢ OMTOPOI Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PM3UICCKHEC SBIICHUS;
MCIIOJIb30BaTh MPHU PEHICHUH Y4eOHBIX 3a7]a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUN JITIS
MOKCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMH U TPEICTaBICHUs Y4eOHON U HAyYHO-TIOMYISIpHOU
nH(pOpMANMY, TIONYYECHHOW W3 PpA3IUYHBIX HCTOYHUKOB;, KPUTHUYCCKH aHAJIM3UPOBATH
noJiy4aeMyro HHGOpMaIHIo;

MPUBOJIUTH MPUMEPHI BKIIAZa POCCUMCKHUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (PU3HKE B MOBCEAHEBHOW >KM3HM JJIsi 00eCreYeHHUS
0€30MacHOCTH MpU OOpaleHHH ¢ MPUOOpaMU U TEXHUYECKUMH YCTPOWCTBAMU, JUIsl COXPAHEHUS
3J10pOBbs U COOJIIOIEHNS HOPM 3KOJIOTUYECKOT0 MTOBEACHUSI B OKpYXKaIOLIel cpee;

paboTaTh B TPYIIEC C BBIMOJIHCHHEM Pa3IMYHBIX COIHMAIBHBIX POJICH, TIAHUPOBATH PabOTy
TPYIIIBI, PAlMOHAIBHO PACTIPENEIATh OOS3aHHOCTH M TIJIAHUPOBATH JCSITEIILHOCTD B

HCCTAHJAPTHBIX CUTYyalUAX, aJCKBATHO OLCHHMBATL BKJIAJ KaXKAOTO M3 YUYACTHHUKOB I'PYIIIBI B
peuieHuce paCCManHBaCMOﬁ HpO6JIeMBI.

11 knace
JIEMOHCTPHUPOBATh HA IPUMEPAX PoJib U MECTO (GU3UKHU B POPMUPOBAHNN COBPEMEHHOW HAYyYHOM
KapTUHBI MUPa, B Pa3BUTHUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOHN E€ATEIIBHOCTH
TOJIeH, IeTI0OCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUDA;
YUUTBHIBaTh 'PaHUIIbl IPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJENIEN: TOUCUHbIN JIEKTPUUECKHM
3apsia, Jyd CBETa, TOYEYHBIH HCTOYHHMK CBETA, SiAepHAs MOJENb aToMa, HYKJIOHHAs MOJENb
aTOMHOTO $/Ipa MpHU pPelieHuN PU3NIECKUX 3a/1a4;
pacmo3HaBaTh (QU3MYECKUE SIBICHUS (MPOIECChl) M OOBIACHATH HX HAa OCHOBE 3aKOHOB
QJICKTPOAWMHAMHUKU U KBaHTOBOU (1)I/I3I/IKI/II BSaHMOHCﬁCTBHe MaramMToB, OJJICKTPOMAarHUTHAasA
WHIYKIHS, JCWCTBME MAarHUTHOTO IIOJsI HA TMPOBOJHUK C TOKOM U JBIKYIIUICS 3aps,
AJIEKTPOMAarHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEIHOE paclpoCcTpaHeHHE CBETa, OTpaKeHHe,
npenomiieHue, uHTepdepeHnus, audpakuus W TMOJSIpU3ALUS CBETa, AWCIEPCUS CBETa;
dhotoanekrpuuecknii 3¢pdexT (hoTodddhexT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHHE JTMHEHIATOTO
CIIEKTpa aToMa BOAOPOJa, €CTECTBEHHAS! M HCKYCCTBEHHAs! PaIUOAKTHBHOCTE;
OIMMCBIBATh H3YYCHHBIC CBOHCTBaA BEIIIECTBa (SHCKTpI/I‘-IeCKI/Ie, MAar"diuTHbIC, OIITHYECCKHE H
AJIEKTPOMAarHUTHBIE SIBJICHUS (TIPOLIECCHI), UCMOIb3Ysl (PU3NYECKUE BEIUUYMHBI: AJIEKTPUUECKUN
3apsin, cuila TOKa, DJIEKTPUYECKOE HAIPSHKEHHE, AJIEKTPUYECKOE COMPOTUBICHHE, Pa3HOCThb
notenimanos, DJIC, pabora Toka, MHIYKIIMSA MarHUTHOTO TOJs, cwiia Ammepa, cuna Jlopenna,
WHIYKTUBHOCTh KATYIIKU, YHEPTUS AJIEKTPUYECKOTO W MATHUTHOTO TOJIEH, MEPUOJl M 4acToTa
KojeOaHuil B KoyieOaTeIbHOM KOHTYpe, 3apsii M CHjIa TOKa B IpolLecce TapMOHHUYECKHX
AJIGKTPOMArHUTHBIX KOJNeOaHWH, (OKYCHOE pacCTOSIHME W OINTHYECKas Cujla JIMH3BL, MpU
OTMCAaHUU MPABUIILHO TPAKTOBATh PUINYECKHUIT CMBICI UCIIOJIb3YyEMbIX BEIHUNH, UX 0003HAYEHUS
U eMHUIBL; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIONINE MAHHYIO (PU3MYECKYIO BEIHUYUHY C JPYTUMHU
BEJIMYMHAMU;



OIUCBIBATh M3YYEHHBbIE KBAHTOBBIE SIBJICHHUSA U INPOLECCHI, UCHOb3Yyd (PU3NUYECKHE BEIUUYMHBI:
CKOPOCTH JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA,
IIepHOoJ] MOJypacnazia, YHEPrusl CBA3M aTOMHBIX SA€p; NPU ONKUCAHUU NPABWIBHO TPAKTOBATh
(bu3n4ecKuii CMBICI UCIIOJIb3YEMBIX BEIMUYMH, UX 0003HAUEHUS U €IMHUIIbI; YKa3bIBaTh (DOPMYIIBL,
CBSI3BIBAIOIIUE JTAHHYIO (PU3UYECKYIO BEIWYHHY C IPYTMMHU BEIIMYMHAMH, BHIYUCIATH 3HAYCHUE
(bu3n4ecKoil BEITUYNHBL;

aHATM3UPOBATh (PU3NYECKHE MPOLIECCH U SIBICHUS, UCIIOb3Ys (PU3NUECKUE 3aKOHBI U IPHHLIUTIBL:
3aKOH IEKTPOMAarHUTHON MHAYKIMH, 3aKOH MPSIMOJIMHENHOTO PaclpOCTPaHEHUs CBETA, 3aKOHbI
OTpa)KEHHUs CBETA, 3aKOHBI IIPEJIOMJICHUS CBETA; ypaBHEeHUE DiHIITEHA 17151 HoTOdPdeKTa, 3aKOH
COXPaHEHMsl SHEPTUH, 3aKOH COXPAaHEHMs UMITYJIbCa, 3aKOH COXPaHEHMsI AIEKTPHUECKOro 3apsija,
3aKOH COXPAHEHUs MacCOBOTO YMCIIA, MOCTYJaThl bopa, 3aKOH paJuOaKkTUBHOIO pacnaja; Ipu
3TOM pa3/InyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTEMATUYECKOE BBIPAXKEHHUE U YCIOBUS
(rpanuLbl, 00JIACTH) IPUMEHUMOCTH;

OIpEeNIeJIATh HalpaBJIEHUE BEKTOPAa MHAYKLHM MAarHUTHOIO IOJS MPOBOJAHUKA C TOKOM, CHIIBI
Amnepa u cuisl JlopeHna;

CTPOUTH U ONUCHIBATh U300paKeHUE, CO3/1aBaEMOE INIOCKUM 3€pKaJloM, TOHKOM JIMH301;
BBINOJIHATh AKCIEPUMEHTHl 110 MCCIEJOBAHUIO (DU3UYECKMX SBJICHUH M IPOLECCOB C
UCTIOJB30BAHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH: TMpu 3TOM  (OPMYIHPOBATH
npobaemMy/3afady v THIIOTe3Y yueOHOI 0 SKCIIEPUMEHTa; COOMpaTh YCTAaHOBKY U3 IPEAJIOKEHHOTO
000pyI0BaHUS; IPOBOJUTH OIBIT U (OPMYJIUPOBATH BHIBOJIBI,

OCYIIECTBIISITh MPSIMBbIE M KOCBEHHBIE M3MEPEHHsI (U3NYECKUX BEIUYMH; NMPU STOM BHIOUpPATH
ONTUMAJIbHBIA CIIOCOO M3MEPEHUs U UCIIOJIb30BATh U3BECTHBIE METOJbl OLEHKU MOTPEIIHOCTEN
HU3MEpEHUI;

HCCIIEI0BaTh 3aBUCUMOCTH (DU3MUECKUX BEIMYUH C UCIIOJIB30BAHUEM IPSAMBIX U3MEPEHUM: MPU
9TOM KOHCTPYMpPOBaTh YCTaHOBKY, (DMKCHpPOBaTh pe3ylbTaThl MOJYYEHHOH 3aBUCHMMOCTHU
¢u3NYeCKUX BENUYMH B BHAEC TaOMUII W TpaduKOB, JeNaTh BBIBOABI IO pe3yiabTaTaMm
UCCIIEIOBaHMS;

co0roaTh MpaBuiia O€30MacHOro TpyJa MpHU IMPOBEICHUM HCCIIECJOBAHUN B pamMKax yuyeOHOro
HKCIEPUMEHTa, y4eOHO-HUCCIIEOBATENCKOM M TNPOEKTHOW NESATETbHOCTH C HCIOJIb30BaHUEM
M3MEPUTENBbHBIX YCTPOMCTB U 1aOOPaTOPHOr0 00OPYAOBaHUS;

pemaTh pacuéTHbIe 3aJlaud C SIBHO 3aJaHHOM (pu3nueckoll MOJENbIo, UCTONb3Ys (pU3NUEcKue
3aKOHBI W TIPUHIIMIBI; Ha OCHOBE aHalM3a YCJIOBMS 3aJaud BBIOMPATh (PU3NYECKYIO MOJEIb,
BBIJIENIATh (U3UYECKUE BETUYMHBI U (OpPMYIBl, HEOOXOMUMBIE [UId €€ peleHHs, MPOBOJUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJIYYEHHOT0 3HaUeHUsI (PU3NUECKON BEIMUNHBI,

pelars KauyeCTBEHHbIE 3aJauM: BbICTPAUBaTh JIOTUYECKH HEMPOTUBOPEUMBYIO LEMOUKY
paccyXJIeHHU ¢ ONOpPOi Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS;
WCIIOJIb30BaTh MPHU PEIICHUH Y4eOHBIX 3a7jau COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUHN IS
MIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMHU U TPEACTaBICHUS y4eOHON 1 Hay4HO-TIONMYJISIpHON
uH(popMallUY, TOMYYEHHOW U3 pa3IMYHbIX HCTOYHUKOB; KPUTHYECKH aHaJIU3UPOBATH
noJry4aeMyro HH(pOopMaIuio;

OOBSICHATh NMPUHIUIBI JEHCTBUS MAIllMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3ianyaTh
yCIIOBUS UX 0€30MacHOT0 MCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

MPUBOANUTH IPUMEPHI BKJIaZa POCCHUICKHUX U 3apyOeKHbIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUS MO (PU3HMKE B MOBCEAHEBHOW JKM3HM ISl 00ECIEeYEeHUS
0€30MMacHOCTH MpU O0palieHNH ¢ TPUOOpaMu U TEXHUYECKUMH YCTPOUCTBAMU, JUIsI COXPaHEHHS
3JI0POBbSI U COOJIIOJICHHS HOPM HKOJIOTHYECKOTO MOBEJICHHS B OKpYKaIOLIeH cpee;

paboTaTh B TpyMIe C BBINOJIHEHUEM pPa3IMYHbIX COIMAJIBHBIX pOJIeH, IUIaHUPOBAaTh PabOTy
IpyNNbl, palMOHAIBHO pACHpeleNsaTh OOS3aHHOCTH U IJIAHUPOBaTh JESATENbHOCTh B
HECTaHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLICHMBATh BKJIAJ KaXK10TO M3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpruBaeMoi PoOIIEMBI.



Il. COAEP)KAHUE YYEBHOI'O ITIPEJIMETA «®U3UKA» (FA30BbI YPOBEHD)

10 KIIACC
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®du3nka — Hayka o npupoje. Hayuneie MeTo1bl NO3HAaHUS OKpyXxarolero mupa. Posb skcnepumenTa
¥ TEOPUH B MPOLIECCE TO3HAHUS MPUPOIBI. DKCIIEPUMEHT B (pr3HKe.
MonenupoBanue ¢puznyecKkux SBICHUM U mpolrieccoB. Hayunbie runote3sl. Gu3nyeckue 3aKOHbI U
Teopuu. ['paHUIIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [[pHHIIAIT COOTBETCTBUSI.

Ponps 1 mecto ¢usuku B (GOPMUPOBAHUHM COBPEMEHHON HAy4YHOW KapTHHBI MHpA, B MPAKTHUYECKOU
IEITEIbHOCTH JIIOCH.

Jlemoncmpayuu
AHaorosble ¥ U(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe jBukeHHE. OTHOCUTEIBHOCTH MEXAHUYECKOro JBHKeHHs. Cucrema oOTCYéTa.
Tpaexropus.

[Tepemenienne, ckopocTh (CpelHsss CKOPOCTb, MTHOBEHHAsl CKOPOCTh) M YCKOPEHHME MaTepHallbHOMN
TOYKH, UX IPOCKIIMU HA OCH CUCTEMBI KoOpAUHAT. CI105KeHUE TIEPEMEILIEHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEHHOE OBMKeHHUE. ['pauky 3aBUCUMOCTH KOOPIWHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH U NIEPEMEILECHUS MaTEPUATIbHOU TOUKH OT BPEMEHHU.

CBoOoaHoe majieHue. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonuHeliHoe nBHKeHUE. [[BHKE€HHE MAaTepUAJIbHOM TOYKU IO OKPYKHOCTH C ITOCTOSIHHOM 110
MOJAYJIIO CKOPOCTBhIO. YTJIOBasi CKOpPOCTh, JHHEHHas ckopocTh. Ilepmom u dactora oOpaieHus.
[{eHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHuuyeckue ycTpoiicTBa U MpaKkTUUECKOE IPUMEHEHHE: CIIUIOMETP, IBUKEHUE CHAPSAIO0B, LICITHbIE
Y PEMEHHBIE NTEpPEIauH.

Jlemoncmpayuu

Monenb cucteMsl OTCUETA, MIUTFOCTPALIUS KHHEMAaTHYECKUX XapAaKTEPUCTUK JIBUKEHUS.

[Tpeobpa3zoBanre ABMXKEHUN € UCIOIb30BAaHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaACHUS.

Hampasnenne ckopocTH npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO IBU>KEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEKIY IYTSMH, NPOMIEHHBIMY TEJIOM 3a MOCIIE0BATEIbHbBIE PABHBIE
MPOMEXKYTKH BPEMEHH NPU PABHOYCKOPEHHOM JBMKEHHUH C Ha4yalbHOW CKOPOCTHIO, pABHOM HYIIIO.

N3ydeHne ABMKEHUS IapUKa B BSI3KOM JKUJIKOCTH.

W3ydeHue ABM>KEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOcHTenbHOCTH ['amunes. [lepBsiii 3akoH HeroToHa. IHEpumanbHbple CHCTEMBI OTCUETA.

Macca rtena. Cuna. Ilpuruun cynepnosunmu cwil. Bropoil 3akoH HproToHa g maTtepuanbHON
Touku. Tpernii 3akoH Hpr0TOHA [UIs1 MaTepHaIbHbBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectd. I[lepBast kocMuueckas CKOpOCTb.

Cwita ynpyrocrtu. 3akoH I'yka. Bec tena.

Tpenne. Bunbl Tpenust (0Kosl, cKoabxeHUs, kadeHust). Cuna tpeHus. Cyxoe TpeHue. Cuiia TpeHUs
CKOJIbJKEHUs U cuiia TpeHus nokosi. Koadduument tpenuns. Cuna conpoTUBlieHUs: IpU ABMXKEHUU Tella B
KUAKOCTH WM rase.

[TocTynaTensHOE M BpalllaTeIbHOE ABMKEHHE a0COIIOTHO TBEPJIOTO TEA.

MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpameHus. [1nedo cumbl. Y cinoBus paBHOBECUS TBEPAOTO TeENA.

Texuuueckue YCTpOﬁCTBa U IMPAKTUUCCKOC MPUMCHCHUC: MOAIINUITHUKHU, IBUKCHHUEC UCKYCCTBCHHBIX
CIIYTHHKOB.

Jlemoncmpayuu

SIBiIEeHNE MHEPIIUH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIIUX TEN.
Bropoii 3akon HerotoHa.



N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AeQOopMaIiii.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NAJCHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCcHUs TBEPAOTo Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3yuenne ABMKEHUS OpycKa 10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHIJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U PE3UHOBOM 00Opaslie, OT
ux aedopmarum.

HccenenoBanue ycaoBuil paBHOBECHUSI TBEPJOTO TEJA, UMEIOIIETO OCh BPALCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Umnynsc MarepuanbHOM TOYKM (Teda), CHUCTEMbl MAaTepUANbHBIX TOo4YeK. WMIynbc CuIlbl U
M3MEHEHUE UMITYJIbca Teja. 3aKOH COXPAaHEHUS UMITyJIbca. PEakTHBHOE IBUKEHUE.

Pabora crisl. MOIIHOCTE CHJIBI.

Kunernueckas sHEprusi MaTepUalIbHONW TOUKU. Teopema 00 M3MEHEHUH KHHETUYECKOH SHEPTHH.

[TorenuuanbHass »Heprus. [loTeHuuanbHas »dHEpPrus ynpyro AePOPMUPOBAHHON MPYKHUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLIMANbHbIE CHIIbL. CBsI3b pabOThl HEMOTEHLUMAIBHBIX CUJI ¢ U3MEHEHHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUs MEXaHUYECKOM dHEPruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpoicTBa M MPAaKTUYECKOE NPUMEHEHUE: BOJOMET, KONEP, MPYKUHHBIM MHUCTOJET,
JBUJKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[lepexon moTeHNIMATBHON YHEPTHH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHnne abCOTIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C HW3MEHEHMEM MEXAaHUYECKOW SHEpruu Tejaa Ha IpuMepe
PacTsKEHUsSI PE3UHOBOTO XKIyTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOIL Meopul

OCHOBHBIE TOJIOKEHHSI MOJIEKYISIPHO-KMHETHUECKOW TEOpUHM M UX ONBITHOE O0OOCHOBAHHE.
BbpoyHnosckoe nuxkenue. Juddysusa. Xapakrep IBUKEHHUS U B3aMMOAECHCTBUS YacTUIL BelecTBa. Mozenu
CTPOEHUS Ta30B, KHUJIKOCTEH M TBEPBIX TNl M OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJeENeil.
Macca u pazmepsl moaekyn. Konmuectso Bemectsa. [loctostHHas ABoranpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETHUYECKOW TEOpUHU HI€albHOrO
ra3a. AGCONIOTHas TeMIepaTypa Kak Mepa cpeHell KUHETHUECKOW SHEPTHH TEIIOBOTO JIBUKEHUS YaCTHII
raza. lllkama temnepatyp KenbBuna. ['a3oBble 3akoHBI. YpaBHeHHe MenneneeBa—Kianelipona. 3akoH
HanpTona. M3ompoueccsl B HIEadbHOM ra3e ¢ IOCTOSHHBIM KOJHUYECTBOM BellecTBa. I paduyeckoe
IpEeCTaBICHNE U30IIPOLIECCOB: U30TEPMA, U30X0pa, H300apa.

TexHu4eckue ycTpoucTBa U MPAKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BelecTBa, (PoTorpaduu MOJEKYJd OPraHUuYEeCKUX
COCTUHEHUN.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mopenb GpOyHOBCKOTO JTBHYKEHUS.

Mogens onbita [ITepna.

OnBIThL, TOKa3bIBAIOIIUE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aNMOEHCTBHSI.

Monens, WIUTFOCTpUPYIOLIAs IPUPOLY JaBJIECHUS ra3a Ha CTEHKH COCyaa.

OnBITHI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

OrnpeneneHne Macchl BO3AyXa B KIIACCHOW KOMHATE€ Ha OCHOBE H3MEPEHHH 00bEMa KOMHATHI,
JaBJICHUSI U TEMIIEPATyphl BO3/1yXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO Ta3a.



Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMudeckas cucreMa. BHyTpeHHSAS HEprusi TepPMOANHAMHYECKON CUCTEMBI U CIIOCOOBI €&
n3MeHeHusd. KomuuecTBo TemnoTel M pabora. BHyTpeHHssT SHeprust OAHOATOMHOIO HJEAJIBHOIO rasa.
Bunpl Tennonepenaun: TEMIONPOBOJAHOCTb, KOHBEKIIMS, U3JIydeHUE. Y IeibHas TEINIOEMKOCTh BEILIECTBA.
KonuuecTBo TeInoTel IpH TeIIonepenaye.

[Tonsitue 06 agnadbarnom npouecce. [lepBrril 3akoH TepMoaguHAMUKU. [IpuMeHeHne mepBoro 3akoHa
TEpPMOJIMHAMMKH K H3onpoueccam. I'papuueckas uHTeprnperanus padboTsl rasa.

Bropoii 3akoH TepMoarHaMuku. HeoOpaTHMOCTh POIIECCOB B IPUPO/IC.

TennoBble MamuHbl. [lpuHIMNBI AEWCTBUSA TEIUIOBBIX MamMH. I[IpeoOpa3oBaHMs 3HEpPruM B
TeroBbIX MammHax. Koag¢umument mnonesHoro neiictBus temioBodt Mammubl. Llukn Kapao u ero
KO3(DQUILIMEHT 10JIE3HOr0 AEUCTBUS. DKOJOTHUECKUE MPOOIIEMBbI TEINIOIHEPI€TUKH.

TexHuueckue yCcTpOHCTBA M NPAKTHUYECKOE IPUMEHEHUE: JABUIaTelb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOAMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH 3HEPruM Teia IMpHU COBEPIICHUU pabOThI: BBLIET MPOOKH U3 OYTBIIKU IO
NeCTBUEM  CXKAToro  BO3JyXa, HarpeBanue Hdupa B JaTYHHOH TpyOke MyTéM  TpeHUs
(BUICOIEMOHCTpALIHS ).

W3MmeHeHne BHYTpEHHEHN dHepruu (TemMnepaTypsl) Tejla Ipy TeIulonepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenbHOU TeINIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun éewjecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHaeHcanusa. Mcnapenwe u kumenue. AOCONIOTHAsE M OTHOCHUTENbHAS
BJIQXKHOCTh BoO3AyXa. HaceleHHblii map. VYienpHass Temiora mapooOpa3oBaHus. 3aBUCHUMOCTb
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucramnuueckue n amopdublie Tena. AHU30TPONUS CBOMCTB KpucTaioB. JKujakue
kpuctayibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u kpucraminzauus. Y ieiabHas TEIUIOTa IJIaBICHHUS.
Cyb6numarusi.

YpaBHeHHE TEIIOBOTO OallaHca.

TexHHueCcKne ycTpoicTBa M NMPAKTUYECKOE NMPUMEHEHUE: TUTPOMETP M IICUXPOMETP, KAJIOPUMETD,
TEXHOJIOTHH MOIY4YEHHsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1APOB.

KuneHnne npyu NoOHWKEHHOM JIaBJICHHH.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

HaGnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIIMUECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

OnekTpu3anusl Tela. ONeKTpUdecKnd 3apsa. JBa Buaa anekTpuueckux 3apsanoB. lIpoBoaHukw,
JURJIEKTPUKHU U TIOTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOIO 3apsja.

B3aunmoneiictBue 3apsaoB. 3akoH Kymona. ToueuHbll 3IEKTpUUECKUI 3apsl. DIEKTPUUECKOE MOJIE.
Hampsok€HHOCTh  BnexkTpuueckoro noss. llpuHnun cynepno3unuu 3iaeKTpuueckux noseil. Jluaum
HANPSHKEHHOCTH AJIEKTPUYECKOTO TOJIS.

Pabora cun snexrpocratmueckoro mnois. [lorenuuman. Pasnocts morennuanos. IIpoBogHukH U
JTURJIEKTPUKHU B JIEKTPOCTATUYECKOM Mosie. J(uaaexTpuyeckas NpoOHUIAeMOCTb.

OnektpoéMkocTs. KonaeHcaTtop. D1eKTpOEMKOCTD TUNIOCKOTO KOHAEHCATOpa. DHEPIHsl 3apsKEHHOTO
KOHJIEHCATOpA.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE INPUMEHEHHE:  JJIEKTPOCKOMN,  JJIEKTPOMETP,
JJIEKTpOCTaTUYECKasl 3allUTa, 3a3eMJICHUE 3JIEKTPOnpuOOpoB, KOHIAEHCATOp, KOMUPOBAIbHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUIL JEHCTBUS DJIEKTPOMETPA.

B3anMopeiicTBrue HaIEKTPU30BAHHBIX TEIL.



DIIEKTPUUECKOE T0JIE 3apsHKEHHBIX TEl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTUUYECKas 3alUTa.

JW3eKTpUKU B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCHUMOCTD JIEKTPOEMKOCTH IUIOCKOr0 KOHJIEHCATOPA OT IUIOIIAAU IUIACTHH, PACCTOSHUS MEXKIY
HUMH U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit nekmpuyeckuil mok. Toku é paznuunvix cpeoax

DJIEKTPUYECKUI TOK. Y CIIOBHSI CYIIECTBOBAHMS IEKTPUUECKOro Toka. Mcrounnku toka. Cuiia Toka.
ITocTosiHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st yyacTka Lenu.

DJIEKTPUYECKOE COMPOTUBIIEHHE. YEIbHOE CONMpOTUBIEHUE BemlecTBa. llocimenoBaTenbHoe,
napajuieIbHOE, CMEIIAHHOE COEINHEHHE IIPOBOHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTb 371EKTPUUYECKOTO TOKa.

DNIEKTPOABUKYILAsA CUJIa U BHYTPEHHEE CONPOTUBIIEHUE WCTOYHMKA TOKA. 3aKOH OMa ISl OJIHOM
(3aMKHYTO¥) 5ekTpruueckoi nemnu. Koporkoe 3aMbIkanue.

DJIEKTPOHHAss TPOBOJUMOCTb TBEPIBIX METAIOB. 3aBUCUMOCTb CONPOTHUBIICHHUS METAIOB OT
temriepaTypbl. CBEepXIIPOBOIUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBoauku. CoOCTBEHHAsE W IIPUMECHAs] TIPOBOJUMOCTh MOJYIPOBOAHUKOB. CBoiicTBa P—N-
nepexoja. [lomynpoBogHIMKOBBIE TPHUOOPHI.

DJIEKTPUUYECKHUI TOK B PAacTBOpPAX U PaCIIaBaX AJICKTPOJUTOB. DJIEKTPOIUTUUECCKAS TUCCOLUALINSL.
DIIEKTPONIH3.

DnekTpuueckuil TOK B razax. CaMoCTOSTENbHbBIN U HECaMOCTOSATENbHBIN pa3psaa. Monnus. [1na3ma.

TexHuueckue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHHE: aMIIepMETp, BOJBTMETpP, PpEOCTarT,
UCTOYHUKN TOKA, 3JIEKTPOHArPEBaTEIbHBIC MPUOOPHI, 3JIEKTPOOCBETHTEIBHBIC TPHOOPHI, TECPMOMETP
COMPOTUBIICHUS, BaKyyMHBIH JAHOJ, TEPMHUCTOPHl U (HOTOPE3UCTOPHI, MOIYIPOBOJHUKOBBIN IHUO,
rajbBaHUKa.

Llemoncmpayuu

N3mepenne cuitbl TOKa U HAMPSHKSHHUS.

3aBUCUMOCTh CONPOTUBIIEHUS LUUIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOUIAJAHN TOMNEPEYHOrO
CEYCHHS U MaTepHaa.

CmenianHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue MeKTpOoABMKYIIEH cuilbl. KOpoTkoe 3aMblkaHUE rajJbBaHUYECKOTO dJIEMEHTa U
OIIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTS BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenue cMenaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenne >meKTpoABMKYIIEH CUIThl MICTOYHHKA TOKA U €r0 BHYTPEHHETO COTIPOTHUBIICHUS.

Habmronenue anekrponusa.

MexnpeameTHblie CBSI3H

Wzyuenne kypca ¢usuku ©Oa3zoBoro ypoBHs B 10 kiacce oOCymIecTBIseTcss € Y4€TOM
COJIEpXKATENBHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTe€MaTWKH, OWOJIOTHH, XHUMHH, reorpaduu u
TEXHOJIOTHH.

Meocnpeomemnvie nonsamusi, CBSI3aHHBIE C W3yYE€HHEM METOJIOB HAyYHOTO TO3HAHWUS: SIBIICHHUE,
Hay4yHBId (akT, TUMOTe3a, (u3myeckas BENUYMHA, 3aKOH, TEOpHs, HAOMIOJEHUE, HKCIEPUMEHT,
MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHue CHUCTEMbl YpaBHEHHH, JHHEWHas (yHKuus, mapabona, rumepbona, ux
rpaduku U CBOWCTBA, TPUTOHOMETPUUECKHE (YHKIUU: CHUHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIINHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonozus: mexannueckoe IABMKEHHE B KUBOM mpupone, nuddysus, ocMoc, TEII00OMEH >XKHBBIX
OpraHU3MOB (BHUbI TEIUIONEPEIaun, TEIJIOBOE PABHOBECHE), AIEKTPUUECKHUE SIBJICHUS B )KUBOU MPUPO/IE.



Xumus: TACKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA, MOJISIPHAs
Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, XKUIAKOCTEM M Ta30B, IEKTPUUYECKUE CBOMCTBA METAJIOB,
3JIEKTPOJUTUYECKAS TUCCOLMAIS, raJlbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO31lyXa, BETPhI, OapoOMeTp, TEPMOMETP.

Texnonoeusn: mpeodpa3zoBaHUe ABUKEHUN C MCIIOJIb30BAHMEM MEXAaHU3MOB, YUET TPCHHSI B TEXHUKE,
MOJAIMIUITHUKY, UCIOJIb30BAaHUE 3aKOHA COXpaHEHUs MMITYJIbca B TEXHUKE (pakera, BOJOMET M JAPYTHE),
JIBUTATEIh BHYTPEHHETO CrOpaHus, mapoBasi TypOrHa, OBITOBOM XOJIOAUIBHUK, KOHIUITMOHED, TEXHOJIOTHH
MOJYyYECHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIIE HAHOMATEPHUAIOB, WU HAHOTEXHOJOTHH,
9JICKTPOCTaTHYECKasT  3alllMTa, 3a3eMJICHUE  DJICKTPONPHOOPOB, KCEPOKC, CTPYWHBIA  TPHUHTED,
AJIEKTPOHArpeBaTEIbHBIC IPUOOPHI, SEKTPOOCBETHTEIHHBIC TPHOOPHI, FAIbBAHHUKA.

11 KJJACC
Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuThl. B3aMMOAEHCTBUE MOCTOSHHBIX MAarHuToOB. MarnutHoe mnoje. Bektop
MarHuTHOM WHAYKUUM. [IpUHIUI Cynepno3uiMM MarHUTHBIX ToJed. JIMHMM MarHUTHOM MHAYKIUU.
KapTtuna nuHuii MAarHUTHOM MHIYKLIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1osje npoBOAHMKA ¢ TOKOM. KapTuHa NMHUNA MHAYKUWKA MarHUTHOTO MOJS JJIMHHOIO
MNPSIMOTO TIPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO TPOBOJAHHMKA, KaTyIIKM ¢ TOKoM. OmbIT Dpcrena.
B3aumoeiicTBre MPOBOIHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuia Jlopenua, €€ monaynb W HampaBieHHE. J[BuKeHUE 3apsKEHHOM YacTHIbl B OJHOPOJHOM
MarHuTHOM noJie. Pabora cumsl Jlopenna.

SIBneHue 3neKTpoMarHuTHOM MHAYKIUU. [I0TOK BeKTOpa MarHUTHOM MHAYKLMH. DJIEKTPOIBUKYILAS
cuJIa MHAYKIIMH. 3aKOH 3JIEKTPOMArHUTHOM UHAYKIuu Dapajes.

BuxpeBoe anekTpuueckoe mojie. DIEKTPOABUKYILAS CHJIA UHAYKLIIMM B MIPOBOJIHUKE, ABUKYLIEMCS
MOCTYIATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJI€.

[TpaBuio Jlenna.

NHayKkTUBHOCTD. SIBICHUE CAMOUHIYKIIMH. DJICKTPOIBMIKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO TOJIsl KaTYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4eckue ycTpoiCTBa U MPAKTHUECKOE MPUMEHEHHE: MOCTOSHHBIE MAarHUThI, SJIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTEITH DJIEMEHTAPHBIX YaCTHUIl, MHAYKIIHOHHAS TIEUb.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumogeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD AJIEKTPOJIBIDKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUSI MAaTHUTHOTO TTOTOKA.

SIBneHre caMOMHIYKIUH.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol

N3yyeHne MarHuTHOTO MOJIsI KATYHIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Paspnen S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUS

KonebGarenbrast cucrema. CBOOO/HBIE MeXxaHWYeCKHe Kosebanus. ['apMoHnueckne KojaeOaHws.
[Tepuon, vactora, ammuryna u (aza konebanuid. [IpyXKMHHBIA MasTHUK. MaTeMaTn4ecKuil MasTHHK.
VYpaBHeHue rapMoHnYecKHuX Kosebanuil. [IpeBpalieHre sHeEprun npu rapMOHMUYECKUX KOJICOAHUSIX.

Konebarenbublii KoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaH!s B UCaTIbHOM KoseOaTeIbHOM
KOHType. AHaJOrus MeX1y MEXaHWYECKMMHU U 3JIEKTPOMAarHUTHbIMU Konebanusamu. @opmyna TomcoHa.
3aKOH COXpaHEHUs PHEPTUH B UICATHLHOM K0Je0aTeIbHOM KOHTYpE.



[IpencraBieHue o 3aTyxaloUmx KojeOaHUsIX. BoIHyXIeHHbIE MeXaHu4ecKue Kojebanus. Pezonanc.
BreinyKIeHHBIC IIEKTPOMArHUTHBIC KOJIEOaAHUSI.

Ilepemennbii  TOK. CUHYCOMAANbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IIpousBoacTtBo, mepenada W HOTPeOJEHUE  DIIEKTPUUYECKOW  DHEPTHUU.
DKOJIOTUYECKUE PUCKU NIPU IIPOU3BOJCTBE AIEKTPodHepruu. KylbTypa HCIosib30BaHUsl 3JEKTPOIHEPTUH B
MTOBCEHEBHOMN KU3HH.

TexHu4yeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUYECKUN 3BOHOK, T'€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTpOoIepeiay.

Llemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTenbHOM CUCTEMBbl (TMPYKUHHBI MM MaTeMaTU4ecKuil
MasITHUK).

HabGnronenue 3aryxarmnmx Kojie0aHui.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmioienue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIEOaHus.

OcuunorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HAIPsHDKEHHUST OT BPEMEHH) VIS AJIEKTPOMArHUTHBIX
KOJICOAHUH.

Pe3onanc mnpu mociaenoBaTelbHOM COEIMHEHMHM PE3UCTOpa, KATYIIKU HWHAYKTUBHOCTH H
KOHJIEHCATOoPA.

Mopeinb TUHUY 3IIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJA MallbIX KOjeOaHUM rpy3a Ha HUTU OT JJIMHBI HUTH M MacChl
rpysa.

HccnenoBanue mnepeMeHHOr0 TOKa B LENM M3 IOCIEI0BATEIbHO COEIMHEHHBIX KOHJIEHCATOpA,
KaTyILKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE GOTIHbL

Mexanuueckue BOJIHBI, yclioBuUs pactipoctpanenus. [lepuoa. CkopocTh pacnpocTpaHEeHHUs U JIMHA
BouiHbL. [lonepeunsie u npoaonbHbIe BoMHBL. HTepdepeHus u nudpakius MeXxaHn4ecKuX BOJH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. Y CJIOBUS U3IyUYEHHUsI AIEKTPOMATHUTHBIX BOJH. B3auMHas opueHTauus
BekTOpoB E, B, V B snexkrpomarauTHOi BosiHe. CBOWCTBa AJIEKTPOMATHUTHBIX BOJH: OTpaKEHUE,
npesjoMIIeHue, moasipuzanus, tuppakuus, narepdepernns. CKOpocTh 3EKTPOMArHUTHBIX BOJIH.

[Ikana 371eKTPOMAarHUTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paInoCBA3M U TeneBuaAeHus. Paanonokamnusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKaroIIel Cpeibl.

TexHuueckue yCTpPOHCTBA M  NPAKTHUECKOE IPUMEHEHHE: MY3bIKAJIbHBIE HHCTPYMEHTHI,
yIbTPa3ByKOBasl JIMarHOCTUKA B TEXHUKE U MEIULMHE, panap, paJuonpuéMHUK, TEJIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue 1 paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmionenue oTpaxxeHus U MPEIOMICHUS. MEXaHUYECKUX BOJIH.

Habmonienue nnrepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabGnronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M 4aCTOTOM KOJIeOaHUH.

HccnenoBanne CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTpPaXXEHHE, NPEJIOMIIEHHE, MOJIIpU3aLus,
mudpakus, MHTeppEpeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsgmoiMHENHOE pacnpoCcTpaHEHHE CBeTa B OJHOpPOAHOW cpexae. Jlyu
cBera. TouyeuHblli HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOoHBI OTpakeHus cBeta. [locTpoeHmne n300pakeHni B MIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3akOHbBI IpeNOMJICHHUS CcBeTa. AOCONIOTHBIA TOKa3aTeidb IPEeTOMIICHHUS.
[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIil yroia moJIHOrO BHYTPEHHETO OTPAKECHUS.

Hucniepcus ceera. CnoxxHbIi coctaB 6eroro csera. L{Ber.

Colwuparomue U paccerBaroniye JUH3bI. ToHKas auH3a. DOKYCHOE PACCTOSTHUE M ONTHYECKAsl CHJIa
TOHKOH JuH3bL. [TocTpoeHne nzoOpakeHnit B COOMPAIONINX M PACCEUBAIOLINX JHMH3aX. DPopMyna TOHKOH
JIMH3EL. YBEIIMUYEHHUE, TaBaeMOe JTMH301.



[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

BonnoBast onrtuka. MuTtepdepenuust cBera. KorepeHTHble HMCTOYHHMKH. YCIOBHUA HaOIIOAEHUS
MakCHMyMOB M MHMHHMMYMOB B HUHTep(EpPEHIIMOHHOW KapTUHE OT JBYX CHUH(A3HBIX KOTEPEHTHBIX
HCTOYHHUKOB.

Hudpaxus cera. Judpakuronnas pemi€rka. YcinoBue HaOMIOJEHHS TJIaBHBIX MAaKCUMYMOB MU
naJIecHU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHUUecKue yCTpoicTBa U MPAKTUIECKOE MPUMEHEHHE: OUKH, JIyna, (hoToanmapar, mpoeKIIHOHHBII
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, AU(PPaKIIMOHHAS pelIETKa, MOJSIPOHI.

Llemoncmpayuu

[IpsimonuHeitHOE pacipocTpaHeHHne, OTpakeHUe U npenoMieHue ceera. OnTruueckue mpruOopsl.

ITonHoe BHyTpeHHEE OTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue CBOMCTB N300paKCHHUH B JIMH3aX.

Mopenu MUKpOCKOIIA, TEJIECKOIIA.

Hab6nronenue natepdepeHIinm cBeTa.

HaGmonenue nudpaknuu cBera.

Habmronenue nucnepcuu cBera.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue criekTpa ¢ TOMOIIBIO TU(PPAKIUOHHON PEIIETKY.

Habumronenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

M3mepenne nokasaresns IpesioMICHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Hab6monenue JTUCTIEPCUH CBeTa.

Pa3nen 6. OcHOBBI crIeUATBHONH TEOPUH OTHOCHUTEILHOCTH

['panunpl  mpUMEHUMOCTH — KJaccHyecko  MexaHuku. [locTymaTel  crenuanbHOM — TEOpUU
OTHOCHUTEJILHOCTH: WHBAPUAHTHOCTH MOAYJSl CKOPOCTH CBETa B BAaKyyMe€, MPUHIHUI OTHOCHTEIBHOCTHU
OUHIITEHHA.

OTHOCUTEIHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIEHUE JITTUHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl ¢ PHEPTUEH U UMITYIIHCOM PEISITUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3znen 7. KBanToBas pusnka

Tema 1. Dnemenmul K6AHMOGOU ONMUKU

®otonbl. Popmyna [Inanka cBsi3u 3HEpruu (HoTOHA € €ro YacTOTON. DHEPrus U UMITYJIbC (POTOHA.

OtkpeiTue u wuccinenoanue ¢orodpdexra. Omnbitel A. I'. CroneroBa. 3akoHbl (oTodddexTa.
VYpaBuenue DiiHmreitHa g pororddexta. «KpacHas rpanuna» Gororddexra.

Hasnenue ceera. Onbite [1. H. JleGenena.

XUMHYECKOE IEMCTBUE CBETA.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE MpUMEHEHHUe: (OTOINEMEHT, (POTOJATUMK, COITHEUHas
Oarapesi, CBETOAHO.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHET0 poToddexra.

Cseroauog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Omwitel Pesepdopna mo paccesHuto o -uactui. [lmanerapnas moaens
atoma. [locrynatsl bopa. M3nydyenue u mornomieHne (pOTOHOB NMPH MEPEXO0Je aToMa C OJHOTO YPOBHS
SHEpruu Ha Apyrou. Buasl cnexktpoB. CrieKTp ypOBHEN 3HEPrUu aTOMa BOJIOPOAA.

Bonnossle cBolicTBa yactull. Bosnsl e bpoiinsa. KopnyckynsipHO-BOJHOBOM Tyaan3M.

CroHTaHHOE U BBIHYKJIEHHOE HU3JTyuEHHeE.

TexHuueckue yCTpOCTBAa M IPAKTHUYECKOE NPUMEHEHHE: CIEKTPAIbHbIN aHaiau3 (CIEKTPOCKOI),
Ja3ep, KBAaHTOBBII KOMITbIOTE.

Jlemoncmpayuu

Mopnenb onsiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.



HabmoneHne nuHeuaThIX CIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, I0KA3bIBAIOLIUE CIOKHOCTh CTPOEHHU sApa. OTKPhITHE paJuOaKTUBHOCTU. OIBITHI
Pesepdopna mo ompeneneHUIo coctaBa paguoakTHBHOro u3nydeHus. CpoiicTBa anbda-, 6eta-, ramma-
u3yyeHus. BnusHue painoakTUBHOCTH HA )KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmoHHas moxens siapa ['eiizenOepra—lBanenko. 3apsn sapa.
Maccosoe uucio sapa. M30tomnsl.

Anbda-pacniaz. DNEKTPOHHBIA W TO3UTPOHHBIM OeTa-pacman. ['amma-uznydeHue. 3aKoH
pasvoaKTUBHOIO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT macchl siapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii peaktop. TepmosmepHsiii cuHTe3. [IpoOiieMbl M TMEPCIEKTHBBI SIEPHON IHEPTETHUKH.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTreTHKU.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHu4eckue yCcTpOMCTBAa M IIPAKTHUYECKOE IIPUMEHEHME: JO3UMETp, Kamepa BuibCcoHa, snepHBII
peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CU€TynK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Ortanbl pa3BUTHs acTpoHOMUHU. [IpHKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAHEThI, X BUAUMOE JABHKEHUE.

ConneyHas cucrema.

Connue. ConHeuHas akTUBHOCTB. Mcrounumk sHeprun ConHua W 3BE3M. 3BE3ABI, UX OCHOBHBIE
XapakTepUCTUKU.  JluarpaMma  «CHEKTpPaJIbHBIA  KJIacC —  CBETUMOCTBY».  3BE3/BI  TJIABHOM
MOCJIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTBY» ISl 3BE3] IVIABHOW IOCIEI0BATEIBHOCTH.
Buyrpennee crpoenue 3B€31. CoBpeMEHHBIE NMPEACTABICHUS O MPOUCXOXKIEHUU U 3Bostounn CojHIa u
3BE3/1. DTanbl KU3HU 3BE3L.

Mneunsiii Ilyte — nama [amaktuka. [lonoxkenue u nBrwxkenne Connma B [Namaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6Ousa. Pasberanue ranaktuk. Teopust bombiioro
B3pbIBa. PenukToBoE H3ityueHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnbie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabmioneHnss HEBOOPYKEHHBIM TIJIa30M C HCIHOJIb30BAHWEM KOMIBIOTEPHBIX TNPUIOKEHUH s
orpezeNieHus] TIOJ0KEeHUsI HEOECHBIX O00OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBbIE co3Be3ausi CeBepHOro
HOJTyLIApHsI U IPKUE 3BE3MBI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpeHUE

Pons Qu3ukum U acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOH, COIMAIBbHOM W JTHYECKOU
cdepax IeATeNbHOCTH YeJI0BEKa, POJib U MECTO (PM3UKU U aCTPOHOMHUH B COBPEMEHHOM Hay4HOU KapTHHE
MUpa, Poib PU3NYECKONW TEOPUU B (OPMHUPOBAHUU MPEACTABIECHUN O (PU3NUECKO KapTHHE MHUpPaA, MECTO
¢u3nueckoil KapTUHBI MUpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAy4YHBIX NPEACTaBICHUN O
pUpoJIE.

Me:xnpeamerHbie CBA3U

N3yuenne «kypca ¢usukum 0a3oBoro ypoBHS B 11 Kimacce OCYIIECTBISETCS €  Y4ETOM
CoJiepKaTeNbHbIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTUKH, OMOJOTHM, XUMHUH, Teorpaduu u
TEXHOJIOTHH.



MeosicnpeOomemnuvle nowsimus, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAYYHOTO IO3HAHUS: SIBIICHUE,
Hay4yHBId (akT, TUMOTe3a, (u3MUeckas BENUYMHA, 3aKOH, TeOopHs, HAOMIOJEeHUE, JKCIEPHUMEHT,
MOJICJTUPOBAHUE, MOJICITb, H3MEPCHHE.

Mamemamuxa: permieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIMU: CHHYC, KOCHUHYC,
TAQHT'€HC, KOTAHIE€HC, OCHOBHOC TPHIOHOMETPHYECKOE TOXKISCTBO, BEKTOPHl M HX IPOCKIIMH HAa OCH
KOOpPJMHAT, CJIOKECHHE BEKTOPOB, MPOW3BOJHBIC JJIEMEHTAPHBIX (DYHKIMNA, TpPHU3HAKU TOH00Us
TPEYrOJIbHUKOB, OIPEICICHHE IIOMIAIN IUIOCKUX GUTyp U 00bEMa Tel.

buonocus: SNeKTpUYECKUE SBICHUS B KUBOW MPHUPOAE, KojeOaTelnbHBIE JBIKCHUS B JKUBOU
MIPHUPOJIC, ONITUYCCKHUE SIBJICHUS B XKUBOH MPUPOJIC, ACHCTBHE PaIallii Ha KUBBIC OPraHU3MBbI.

Xumus: CTpOGHHE aTOMOB M MOJICKYN, KPUCTAJUTMYECKas CTPYKTypa TBEPIBIX TeJ, MEXaHHU3MBI
00pa3oBaHUs KPUCTAJUIMYCCKOM PEIIETKH, CIICKTPAJIbHBIA aHAJIH3.

l'eocpaghus: MaTHUTHBIE TIONMIOCA 3eMIIM, 3aJ€KH MArHUTHBIX pyA, (OTOCHEMKA 3EMHOM

MMOBEPXHOCTH, MPEJICKA3aHUE 3eMJIETPSICEHUI.

Texnonoeus: TAHAM SJIEKTPONIEpeay, TeHEpaToOp MEPEeMEHHOr0 TOKA, JJEKTPOABUIaTesb, WHIYKIHOHHAs I1€Yb,
pamap, paauonpuéMHHK, TENeBH30p, aHTeHHA, Tenedon, CBU-meus, MpOEKIMOHHEIA ammapar, BOJIOKOHHAS ONTHKA,
coJTHeYHas Oarapes.

I11. TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJIMETA «®U3UKA»

10 kaace
Ne Tema ypoka Kon-Bo ®opma
peanuzanun
/n Hacos BOCITHTATEIBLHOT D0P/LIOP
OIIOTCHIMaJ1a
TEMBI
1 | ®usuka — Hayka o npupoje. Hayunsie meTozsl 1 bubnmnoreka LHOK
MO3HAHUS OKPYIKAIOIIET0 MUpa 12345 https://m.edsoo.ru/ff0c32e2
2 |[Ponb 1 MecTO Qu3UKH B YOpMUPOBAHIH 1 123456 bubnmnoreka LHOK
COBPEMEHHOW HAYYHOI KapTHHBI MHpPa, B https://m.edsoo.ru/ff0c33e6
MPaKTHYECKOH JICSITEIbHOCTH JIFOICH
3 |Mexanunueckoe nmxenne. OTHOCUTEIHLHOCTD 1 1,2,3,4,5,6 bu6mmoreka [JOK
MEeXaHH4YeCKOTo aBrkeHus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 ||PaBHOMEpHOE NIPSIMOJIMHEIHOE ABMKCHHE 1 12,3456 bubmoreka [JOK
https://m.edsoo.ru/ff0c3620
5 ||PaBHOYCKOpEHHOE TIPSIMOJTMHEIHOE IBIKCHUE 1 12,3456 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372e
6 ||CBoOomHOE MajieHue. Y CKOpeHHe CBOOOTHOTO 1 12,3456 bubmuorexa [JOK
najieHus https://m.edsoo.ru/ff0c39cc
7 ||[KpuBonmHeliHOe nBIKEHUE. [[BHXKEeHME 1 1,2,3,4,5,6 bu6mmoreka [JOK
MaTepHabHONU TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 ||[IpunImm oTHOCHTENBHOCTH [ aymes. 1 1,2,3,4,5,6 bubnuoreka [JOK
WueprmansHble cucteMbl otcueta. [1epBblit 3akoH https://m.edsoo.ru/ff0c3be8
HeroTona
9 |[Macca tena. Cwia. [IpHHIAIT CYTTePIIO3UINH CHJL. 1 123456 bubnunoreka [JOK
Bropoii 3akon HploToHa /U1 MaTepraabHON https://m.edsoo.ru/ffOc3be8
TOYKH
10 ||Tperuii 3akoH HeroTOHA /TSI MaTEpHAITLHBIX 1 12,3456 bubnunoreka [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 |[3akoH BceMupHOro TaroteHus. Cuna TsHKEeCTH. 1 123456 bu6muorexa [IOK
[TepBast kocMuYecKas CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 ||Cuna ynpyroctu. 3akon ['yka. Bec Tena 1 123456 bubnmorexa LIOK
https://m.edsoo.ru/ff0c3e18
13 ||Cuna tpenus. Koapdunuent tpenns. Cuna 1 123456 bub6muorexa IIOK
COTIPOTUBIICHUS TIPU JBMKCHUU TENA B KUIAKOCTU https://m.edsoo.ru/ff0c3f76
WIIH Ta3e
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No Tema ypoka Kon-Bo ®opma
peaimn3annun
n/n Hacos BOCIIUTATEIILHOT D0P/IIOP
OIIOTCHIIMAaJ1a
TEMbI
14 |TlocTynareiapHOE M BpalaTeIbHOE IBHKCHHE 1 1,2,3,4,5,6 bubanoreka [JOK
abconrotHO TBEPAOTO Tena. MomeHT cuibl. [Tnedo https://m.edsoo.ru/ff0c41a6
CHJIBL. Y CJIOBHSI PaBHOBECHS TBEPIOTO Tela
15 |[Mmrynsc MaTepHuanbHON TOUKH, CHCTEMBI 1 12345, bubmmoreka [JOK
MaTepUalIbHBIX TOYEK. IMITysIbC CHITBI. 3aKOH https://m.edsoo.ru/ff0c43d6
COXpaHCHHS UMITYJIbca. PeakTHBHOE JBM)KEHUE
16 ||PaGoTa 1 MomIHOCTH cuJiibl. KuHeTnueckas 1 1,2,3,4,5, bubanoreka [JOK
JHEPrUsl MaTepHAIbHOI ToukH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHCHHU KHHETHYECKOW DHEPTUN
17 |llorenunanvHas sueprus. [loTreHunanbHas 1 1,2,3,45,6 bubnunorexa LIOK
SHEPIUs yIpyro aeOpMUPOBAHHOMN MPYKHHBI. https://m.edsoo.ru/ffOc461a
[ToreHrranbHast SHEPTHs Teia BOIM3U
MOBEPXHOCTH 3eMIIU
18 |[[IoTeHIManbHBIE 1 HENOTEHIIUAJIBHBIE CUIIEL. 1 1,2,3,5 bubnunorexa LIOK
CBs13b paOOThI HEMOTEHIIMATIBHBIX CHJI C https://m.edsoo.ru/ff0c478c
W3MEHCHHEM MEXaHUUYECKOW SHEPTHU CHCTEMBI
Tel. 3aKOH COXPAHECHUS MEXaHUYCCKOW SHEPTUU
19 |JTabopaTtopHas padora «VccnemoBanue CBsI3H 1 1,234,567
pabOoThI CHITBI C UBMEHECHHEM MEXaHHUYECKOU
SHEPIUH TeJia Ha PUMEPE PaCTHKCHHUS
PE3UHOBOTO KI'yTa»
20 |[KontponbHas pabdora o teme «KnHemaruka. 1 1234,56,7  |bubnuoreka [JOK
JnHamuka. 3aKOHBI COXPAHEHHSI B MEXaHUKE) https://m.edsoo.ru/ffOc4b74
21 ||OcHOBHBIE TTOJIOKEHUS MOJIEKYIISIPHO- 1 123456 bubnmnorexa [JOK
KHHETHYECKOW TeOpHH. BpoyHOBCKOE IBHIKCHHE. https://m.edsoo.ru/ffOc4dc2
Huddyszus
22 | XapakTep ABUKESHHS U B3aUMOJICHCTBUS YaCTHUI] 1 12,3456 bubnmorexa LIOK
BerecTBa. MoJielid CTPOSHUS Ta30B, KUIAKOCTEH U https://m.edsoo.ru/ffOc4dc2
TBEPABIX TEN
23 |Macca monekyin. KommdecTBo BemiecTsa. 1 12,345 bu6mmoteka [JOK
[TocrosiHHas ABorazpo https://m.edsoo.ru/ffOc4dc2
24 | TernoBoe paBHOBecHe. Temmneparypa u eé€ 1 1234 bubnuoteka [IOK
uzmepenue. [llkana Temneparyp Llenbcus https://m.edsoo.ru/ffOc4dc2
25 ||Uneanbrbrii raz B MKT. OcHOBHOE ypaBHEHHE 1 12,3456 but6mmoreka [IOK
MKT https://m.edsoo.ru/ffOc4fde
26 ||AGcomoTHas TeMiepaTypa Kak Mepa cpeaHen 1 123456 bubmmotexa [OK
KAHETUYIECKOW SHEPTHH JIBUKCHUS MOJICKYIL. https://m.edsoo.ru/ff0c511e
VYpasaenune MenaeneeBa-Knaneipona
27 ||3axon [lanproHa. ["a30BBIC 3aKOHBI 1 12,345 bubnuotexa [JOK
https://m.edsoo.ru/ffOc511e
28 ||JIaboparopHas pabota «ccnenoBanue 1 123456,7
3aBHCHMOCTH MEX/Ty IapaMeTpaMHu COCTOSHUS
Pa3peKEHHOTO ra3a
29 |[U3ompotieccsl B uaealbHOM raze u ux 1 12,3456 bubnunorexa LIOK
rpaduUecKoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
30 |[BHyTpeHHss1 SJHEPTUsl TEPMOJMHAMUYECKOM 1 123456 bubmuorexa [JOK

CHCTEMBI U cItocoObl €€ n3MeHeHus. KommuecTBo
TEIUIOTHI U paboTa. BHyTpeHHsIs sHEprHs
OJIHOATOMHOT'0O MAEAJILHOIO ra3a

https://m.edsoo.ru/ff0c5952
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No Tema ypoka Kon-Bo ®opma
peaimn3annun
n/n Hacos BOCIIUTATEIILHOT D0P/IIOP
OIIOTCHIIMAaJ1a
TEMbI
31 |[Buasl Temionepeaayun 1 1,2,3,4,5,6 bubanoreka [JOK
https://m.edsoo.ru/ff0c5c36
32 ||Y nenbHas Termo&éMKOCTh BelecTBa. KoanduecTBo 1 123456 bubnuorexa [{OK
TEILTIOTHI MPH TeIuTonepeaade. AnnadaTHbIi https://m.edsoo.ru/ffOc5c36
IpoIIecc
33 |[[IepBbIii 3aKOH TEPMOAMHAMUKH U €TI0 1 123456 bubmmoteka [JOK
[IPUMEHCHHE K U30IMPOoIieccam https://m.edsoo.ru/ffOc5efc
34 |[HeoOpaTuMoCTh IpOIecCcOB B npupoie. Bropoii 1 123456 bu6mmoteka [JOK
3aKOH TEPMOIMHAMUKU https://m.edsoo.ru/ff0c6230
35 |[[Tpunmwn aeiicteus u KI1/I TermioBoii MauHbl 1 123456 bubanoreka [JOK
https://m.edsoo.ru/ff0c600a
|36 HLII/IKJI Kapno u ero KITJ{ H 1 H 123456 || |
|37 HBKOHOFI/IquKI/Ie POOJIEMBI TEIUIOHEPTETHKU H 1 H 123456 || |
38 ||O6o0maromuit ypok «ModekyisipHast Gu3nka. 1 1,2,34,5,6,7 bubnuoreka [JOK
OCHOBBI TEPMOJMHAMHKH https://m.edsoo.ru/ff0c6938
39 ||[KouTponpHas padora o Teme «MoJeKyspHas 1 1,2,34556,7 bubnunorexa LIOK
¢duznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ffOc6a50
40 |[TapooOpa3zoBanue u KoHIEHCaNus. Vcrapenue u 1 123456 bubnunorexa LIOK
KHITCHHE https://m.edsoo.ru/ffOc63b6
41 ||AGcotoTHAs M OTHOCHUTENbHAS BIAXXHOCTb 1 123456 bubmorexa LIOK
BO3/yxa. HachlleHHbIH nap https://m.edsoo.ru/ff0c64d8
42 || Teépnoe teno. Kpucrammmueckue u aMmopQHbIe 1 123456 bu6mmoteka [JOK
Tena. AHH30TPOIUS CBOMCTB KPUCTAJIIOB. https://m.edsoo.ru/ff0c65f0
XKunxue kpucraibl. CoBpeMEHHBIC MaTEPHAIIBI
43 |IInaBneHre U KpUCTAIUIN3AIMS. Y IeNbHAs 1 12345,6 bubnmorexa LIOK
TeruioTa riasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 ||YpaBHEHHE TEIUTOBOTO OaaHca 1 123456 bubmmorexa [JOK
https://m.edsoo.ru/ff0c6820
45 || DnexTpuzanus Ten. DIeKTpudyeckuii 3aps. J[Ba 1 12345,6 bubnuoteka [IOK
BUJIa SJICKTPHUYCCKUX 3aps/I0B https://m.edsoo.ru/ffOc6bcc
46 ||[IpoBOHUKH, TUIIEKTPUKHU U MTOJITYTIPOBOAHUKH. 1 12345,6 bubnuoteka [IOK
3aKOH COXpaHEHUsI AIEKTPUIECKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
47 |B3aumoneiictBue 3apsinoB. 3akoH Kysona. 1 123456 bubaunoreka [IOK
Toueunslit 27eKTpUUECKUN 3apsiz https://m.edsoo.ru/ffOc6ce4
48 ||Hanpsk€HHOCTD anekTpuyeckoro nodist. [Tpunmun 1 123456 bu6muorexa [IOK
CYIEPIIO3UIIMHU JICKTPUUYCCKUX MoJe. JIuauu https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
49 ||PaboTa cuI1 2JIEKTPOCTATUYECKOTO OIS, 1 123456 bu6muorexa [IOK
[Torenruan. PasHOCTh MOTEHIMAIOB https://m.edsoo.ru/ffOc6f00
50 |[[TIpOBOJHHMKH U AUIICKTPUKH B 1 123456 bubmuorexa [JOK
AJIEKTPOCTATHYECKOM T0JTe. J{udmekTprdaeckast https://m.edsoo.ru/ff0c7018
OPOHHUIIAEMOCTb
51 ||9nexTpoémkocTh. KoHneHncarop 1 123456 bubnmorexa LIOK
https://m.edsoo.ru/ff0c7126
52 || D1eKTpoEéMKOCTD IIIOCKOT0 KOHAEHCATOPA. 1 12,3456 bub6muorexa IIOK
DHeprus 3apsHKEHHOTO KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
|53 HJIa60paTopHaﬂ pabota "U3mepenne H 1 H 123456 H
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No Tema ypoka Kon-Bo ®opma
peaimn3annun
n/n Hacos BOCIIUTATEIILHOT D0P/IIOP
OIIOTCHIIMAaJ1a
TEMbI
HI)J'ICKTpOéMKOCTI/I KOHJIeHcaTopa" |

54 |[TpuHIMI JCHCTBUS ¥ IPUMEHCHHE 1 123456
KOH/ICHCAaTOPOB, KOMMPOBAJILHOI'O ariapara,

CTPYWHOTO MPHUHTEPA. DIIEKTPOCTATUIECKAS
3amuTa. 3a3eMIIEHHE AIEKTPOIpruOOpoB

95 || DneKTpuUECKUil TOK, YCIOBHSI €r0 1 123456
cymectBoBanus. [locrosuusiii Tok. Cuia Toka.
Hanpspokenue. Conpotusiienue. 3akoH Oma Juist
y4acTKa Ieru

56 |[TocnenoBarenpHOE, TapaUIETHLHOE, CMEIIAHHOE 1 1,2,3,4,56,7 bubnunorexa LIOK
COeIMHEHHE MTPOBOAHUKOB. JlabopaTropHas paboTa https://m.edsoo.ru/ffOc74f0
«M3ydyeHue cMeanHoro COSAMHEHUS
PE3UCTOPOBY

57 |[PabGoTa 1 MOIIHOCTB AJIEKTPUIECKOTO TOKA. 3aKOH 1 1,2,3,45,6 bubnunorexa LIOK
Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838

58 |[3akon Oma /711 MONTHOM (3aMKHYTOM) 1 1,234,567 bu6mmoteka [JOK
aIIeKTpHUeCcKoi Hernu. KopoTkoe 3aMbIKaHHE. https://m.edsoo.ru/ffOc7ae0
Jlaboparopuas padota «M3mepenue DJ1C
MCTOYHHKA TOKA U €r0 BHYTPCHHETO
COIIPOTHBIICHUS»

59 || DnexkTpoHHAas MPOBOAUMOCTH TBEPIBIX METAIIIIOB. 1 123456 bubnmnorexa [JOK
3aBUCHMOCTB COTPOTHBIICHHS METAJLIIOB OT https://m.edsoo.ru/ff0c84ae
Temneparypbl. CBepXIIpOBOIUMOCTh

60 |Onexrpuueckuii Tok B Bakyyme. CBOCTBa 1 123456 bubmuoreka [IOK
AJIEKTPOHHBIX MTyYKOB https://m.edsoo.ru/ffOc84ae

61 |[ToxynpoBOJHHUKH, UX COOCTBEHHAS M IPHIMECHAs 1 123456 bubnmnoreka LHOK
npoBouMocTh. CBOWCTBA Pp—N-TIepexo/a. https://m.edsoo.ru/ff0c84ae
[TonynpoBoTHUKOBBIE TPUOOPHI

62 |DnexkTpuyeckuii TOK B pacTBOpax M pacrjiaBax 1 123456 bubnuotexa [IOK
AJIEKTPOJIUTOB. DICKTPOIUTHYUECKAS https://m.edsoo.ru/ff0c82ba
ArcconMaIus. DIEKTPOIIU3

63 |Onexrpuueckuil TOK B razax. CaMOCTOSTENbHBIN U 1 123456 bubnuoteka [IOK
HECaMOCTOSTEIbHBIN pa3psia. Monuus. [Tnazma https://m.edsoo.ru/ff0c84ae

64 | DnekTpudeckue MpUOOPHI U YCTPOICTBA U HX 1 123456 bu6muoreka [IOK
npakTuyeckoe npumenenue. [IpaBuia TeXHukn https://m.edsoo.ru/ff0c86fc
0€e301MacHOCTH

65 ||O6o0maromHii ypoK «DIEKTPOTUHAMUKAY 1 123456 bubnuotexa [JOK

https://m.edsoo.ru/ff0c88be

66 ||[KoHnTposipHas paboTa mo TeMe «JIeKTPOCTaTHKA. 1 1,2,3,45,6,7 bubmmoreka [JOK
[TocTostHHBIH A51eKTpuyeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»»

67 ||O6o06marommii ypok 1o remam 10 kimacca 1 1,2,34,56,7 bubnuotexa [JOK

https://m.edsoo.ru/ff0c8c56

68 ||O6o6mmarommii ypok o remam 10 kinacca 1 1,2,3,45,6,7 bubnunorexa LIOK

https://m.edsoo.ru/ffOc8f6¢c
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11 KUIACC

Ne Tema ypoxka Koma-Bo ®opma
peanuzanuu
n/n Hacos BOCITMTATEIBHOT S0P/1IOP
OInoTCHIHaJI1a
TEMBbI

1 |[[TocrossHHBIE MATHUTHI U UX 1 12,3456 bubnnoreka [JOK
B3anMojieiicTBre. MarautHoe 1noJje. Bekrop https://m.edsoo.ru/ff0c9778
MAarHuTHOM UHAYKIMH. JINHUA MarHuTHON
HUHTYKIAH

2 ||MarauTHOE I0JIe TIPOBOJHHUKA C TOKOM. 1 1,2,3,4,5,6 bubmoreka LIOK
OmbiT Dpcrena. Bzaumoneiicteue https://m.edsoo.ru/ff0c98fe
MPOBOJHUKOB C TOKOM

3 |JIaboparopHas pabora «3yucHue 1 123456 bubmuorexa IIOK
MarHUTHOTO TIOJISI KATYILIKU C TOKOM https://m.edsoo.ru/ff0c98fe

4 ||[leiicTBHE MarHUTHOTO ITOJISl HAa IIPOBOIHUK C 1 1,2,3,4,5,6 bubmmoreka LIOK
tokoM. Cuita Amniepa. JlabopatopHas pabora https://m.edsoo.ru/ff0c9ac0
«MccnenoBanue ASHCTBUS TTOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM)

5 ||leiicTBME MarHUTHOTO TOJISI HA 1 12,3456 bubmmoreka [JOK
ABIKYIIYIOCS 3apsDKeHHYIO yacTuiy. Cuiia https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cunsl Jlopenia

6 |[9nekTpomarHuTHas HHAYKIHUA. [loTok 1 1,2,3,4,5,6
BEKTOpa MarHuTHON uHAyKuu. I1C
HHIYKIUH. 3aKOH 3JICKTPOMarHUTHOM
unayknuu Gapages

7 ||/TaGopatopnas pabora «MccnenoBanue 1 1,2,3,4,5,6 bubmmoreka [JOK
SIBJICHHSI DJICKTPOMArHUTHOW WH]TYKITHI https://m.edsoo.ru/ffOcal50

8 |[MHIyKTUBHOCTD. SIBIIeHNE CAMOMHAYKIIMH. 1 1,2,345,6 bubnmorexa LIOK
BJIC caMOMHAYKIIUK. DHEPTUs MAarHUTHOTO https://m.edsoo.ru/ffOca600
TIOJIS1 KATYIIKH C TOKOM. DJICKTPOMAarHUTHOE
noJje

9 ||TexHuveckue yCTpOWCTBA U UX MPUMCHECHHE: 1 12,3456
MOCTOSTHHBIC MarHUTBI, 3JICKTPOMATHUTBI,

AJIEKTPOBUTaTEIb, YCKOPHTEIH
AJIEMEHTAPHBIX YaCTHI], UHAYKIIUOHHAS T1eYb

10 ||O6o06marommii ypok «MarauTHOe ToJie. 1 12,3456 bubnuoteka [JOK
DNEeKTPOMAarHUTHAs UHIYKITUS https://m.edsoo.ru/ffOcab82

11 ||KontponbHas padorta no reme «MarHuTHoe 1 123456 bubmuotexa [OK
noJjie. DIEKTPOMAarHuTHAS HHIYKITHS https://m.edsoo.ru/ff0cad58

12 ||CBoGOHBIE MEXaHUYECKHE KOJICOAHUSI. 1 1,2,34,5,6 but6mmoreka [IOK
I"apmonunueckue xkonebaHus. Y paBHEeHUE https://m.edsoo.ru/ffOcaf06
rapMoHn4YecKux kojebanuii. [IpeBpamenue
SHEPIUu

13 |JTaGoparopHas pabota «MccnenoBanue 1 123456
3aBHCHMOCTH ITEPHO/Ia MAJIBIX KOJCOAHMI
rpy3a Ha HUTH OT JUTHHBI HUTH U MACChI
rpy3a»

14 ||[KonebarenpHbill KOHTYP. CBOOOIHBIE 1 1,2,345,6 bubnunorexa LIOK
3JIEKTPOMArHUTHBIE KOJICOAHHS B UCATbHOM https://m.edsoo.ru/ff0cb820
KOJIe0aTeIbHOM KOHTYpE. AHAIOTUS MY
MEXaHMYECKUMH U 3JICKTPOMArHUTHBIMH
KOJICOaHUSIMH

|15 HdbopMyna TomcoHa. 3aKoH COXpaHEHUS H 1 H 123456 HBHGHI/IOTeKa HOK
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Ne Tema ypoka Kon-Bo ®opma
peanu3auuu
o Hacos BOCIIUTATEILHOT O0P/11OP
OIIOTCHIIMAaJ1a
TCMbI

SHEPIHHU B HICAIBHOM KOJIeOaTeIbHOM https://m.edsoo.ru/ffOcb9c4
KOHTYpE

16 |[IpencraBneHue 0O 3aTyXarOMUX KOJICOAHUSIX. 1 1,2,34,5,6 bubnunorexa LIOK
BbIHYKI€HHBIC MEXaHUYECKHE KOJIeOaHMs. https://m.edsoo.ru/ffOcbb86
Pesonanc. BeinyxaeHHbIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs

17 |[[Tepemennsbrii Tok. CHHYCOUIATBHBIN 1 123456 bubmuorexa IIOK
nepeMeHHbII TOK. MOIIHOCTh EPEMEHHOTO https://m.edsoo.ru/ffOchd34
TOKa. AMIUTUTYJTHOE U JEHCTBYIOLIEE
3HAYCHHE CHJIBI TOKA U HAIPSHKCHUS

18 || Tparcdopmarop. [IponsBocTBo, Iepenaya u 1 123456
NOTPEOICHUE IEKTPUIECKOM YHEPTHH

19 ||YcTpolcTBO M MpaKTHUECKOE TPUMEHEHHE 1 1,2,3,45,6 bu6mmoteka [JOK
AIIEKTPUUYECKOTO 3BOHKA, TEHEPATOpa https://m.edsoo.ru/ffOcc324
MEPEMEHHOT0 TOKA, JIMHHUI 3JICKTpoIiepeiad

20 || 9xojorHyuecKue PUCKH MPH MTPOU3BOJICTBE 1 123456
anekTposHepruu. Kynbprypa ncnonb3oBanus
AIIEKTPOIHEPTUU B TOBCEAHEBHOMN KU3HU

21 ||[MexaHu4ecKue BOJIHBI, YCIOBHUS 1 12,3456 bubnuoreka [IOK
pacrpoctpanenus. [lepuoa. CkopocTh https://m.edsoo.ru/ffOcca54
pacnpoCTpaHeHUs U JUTMHA BOJIHBI.
[MTonepeuHbie U POOTBHBIC BOJIHBI

22 ||3Byk. CKOpOCTB 3ByKa. | pOMKOCTB 3BYyKa. 1 123456 bubmuorexa [IOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc

23 ||9meKTpOMarHuTHBIE BOJHBI, UX CBOMCTBA U 1 1,2,34,5,6 bubnmorexa LIOK
ckopocThb. [1Ikana 3eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

24 |TIpuHIUTBL PAIUOCBS3U U TEIEBUICHUS. 1 1,2,345,6
PazButue cpeacts cBsa3u. Pagnonokanms

25 ||KonTponbHas padota «KonebaHus U BOJIHBD) 1 1.2,3,4,5,6 bubmoreka IIOK

https://m.edsoo.ru/ffOcc6f8

26 ||[IpsimonuHeitHOe pacIpoCTpaHEHUE CBETA B 1 123456 bubmuoreka [IOK
OJHOPOTHOM cpefie. ToueuHbI HCTOYHUK https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera

27 ||OtpaxeHne cBeTa. 3aKOHBI OTPaKECHUS 1 12,3456 bu6muoreka [IOK
ceera. [TocTpoenue n300pakeHHil B TNIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie

28 |[Ipenomnenue cera. [lonHOE BHyTpeHHEE 1 12,3456 bub6muorexa [IOK
orpaxkeHue. [IpeaensbHbIN yros noaHoro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKECHHSI

29 ||/TaGoparopnast padbota «M3mepenune 1 1,2,3,4,5,6 bu6mmoreka [JOK
noKasarteJsi IPeIOMIICHHS CTEKIIa» https://m.edsoo.ru/ffOcd67a

30 ||JIunzsl. [TocTpoenue n3o0pakeHu B JIHH3E. 1 123456 bu6mmorexa [IOK
dopmyia TOHKOM JIMH3BI. Y BETMYCHHE https://m.edsoo.ru/ffOcddle
JTHH3BI

31 |JIabopatopHas pabota «lccnenoBanue 1 1,234,556
CBOWCTB M300paXCHUN B TMH3AX)»

32 ||[Aucniepcust cBera. C0OXKHBIM cocTaB 6€710r0 1 123456

csera. [[Ber. JlabopaTopHas pabora
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Ne Tema ypoka Kon-Bo ®opma
peanuzanuu
o Hacos BOCIIUTATEILHOT O0P/11OP
OIIOTCHIIMAaJ1a
TCMbI
H«Ha6moz[eHHe JIMCTICPCHU CBETa»
33 ||MuTepdepennus cBeta. udpakiius cBera. 1 123456 bubmmoreka [JOK
JupakunonHas pemérka https://m.edsoo.ru/ffOced22
34 |[TomepeyHOCTh CBETOBBIX BOJIH. 1 12,3456 bubmmoteka [JOK
[Monsipusanus cBera https://m.edsoo.ru/ffOcf02e
35 ||OnTrueckue npudOpsI U YCTPONUCTBA U 1 1234556
YCII0BUS UX 0€30MaCHOTO MPUMEHEHHS
36 ||['paHMIIBI MPUMEHUMOCTH KIIACCHYCCKOM 1 123456 bubmmoreka [JOK
MexaHHKHU. [locTynarel crienuanbHO# Teopun https://m.edsoo.ru/ff0cf862
OTHOCHTEJIbHOCTH
37 ||OTHOCUTENBHOCTH OAHOBPEMEHHOCTH. 1 1,2,3,4,5,6 bubanoreka [JOK
3amMeieHIe BPEMEHU M COKPAIICHUE JITTHHBI https://m.edsoo.ru/ffOcfa42
38 || DHeprust u UMIYJIBC PEISATUBUCTCKOMN 1 123456 bu6mmoteka [JOK
yacTuibl. CBSI3b MACCHI C DHEPrHEH U https://m.edsoo.ru/ffOcfc68
UMITYJILCOM. DHEPTHs TTOKOSI
39 ||[KonTponpHas padora «Ontuka. OCHOBBI 1 123456 bu6mmoteka [JOK
CIICIUATIbHOM TEOPUU OTHOCUTEIHLHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ||®otonsl. Dopmyna [Tnanka. Dueprus u 1 12,3456 bu6mmoteka [JOK
UMIyJbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 ||OTkpseiTHE U HccnenoBanue Goroaddekra. 1 12,3456 bubnmnoreka LIOK
Omnpitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
42 ||3akons! portoaddekra. YpaBHeHue 1 12,34,5,6 bubnmorexa LIOK
Oitamreiina 1 Goroaddexra. «Kpachast https://m.edsoo.ru/ff0d015e
rpanuna» Gotordpdexra
43 ||1aBnenue ceera. OnbiThl [1. H. JIeGenena. 1 123456 bubanorexa [JOK
XuMHUeCKoe AeHCTBUE CBETa https://m.edsoo.ru/ff0d04a6
44 ||TexHUYECKHE YCTPOMCTBA U MPAKTUUECKOE 1 12,34,5,6 bubmuoreka [IOK
IpUMEHEHHE: POTOAIEMEHT, (POTOATUHK, https://m.edsoo.ru/ff0d0302
coJiHeYHas barapesi, CBETOANO/
45 ||Pemenue 3ama4 mo TeMe « DJIEMEHTHI 1 1,2,3,45,6 bubnuoreka [JOK
KBaHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
46 |[Monens atoMa Tomcona. OmBITE 1 1,2,34,5,6 bubnunorexa [JOK
Pesepdopna o paccesHUIO 0-9aCTHIL. https://m.edsoo.ru/ff0d091a
[Imanerapnast MoJenb aToOMa
47 |[Toctynatsl bopa 1 1,2,34,56 bub6muorexa [IOK
https://m.edsoo.ru/ff0dOafa
48 ||N3myuyeHne U morionieHne GOoTOHOB TPU 1 1,2,34,56 bub6muorexa [IOK
Mepexo/ie aToMa C OJTHOTO YPOBHS YHEPTHH https://m.edsoo.ru/ff0dOafa
Ha apyroi. Bunasl cnektpos
49 ||BoHOBEIE CBOMCTBA YacTHUILI. BOJIHEI 1ie 1 1,2,34,5,6 bubnuoreka [JOK
Bpoiins. KopryckynspHO-BOJIHOBOM https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE M BBIHYKIEHHOE
U3ITydCHHE
50 ||OTkpbITHE PaAOaKTUBHOCTH. OIBITHI 1 12,3456 bubmmoreka LIOK
Pesepdopa mo onpeaeneHnio cocraBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTHBHOTO M3TYUCHUS
51 ||CaoiicTBa anbda-, 6eTa-, raMMa-u3IydCHHS. 1 123456

Bmusuue PAAUOAKTUBHOCTH HA JKUBBIC
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Ne Tema ypoxka Kon-Bo ®opma
peannzannuu
n/m Hacos BOCIIUTATENBHOT O0P/11OP
OIIOTCHIIMAJIa
TECMbI
| HOpFaHI/ISMBI “ H “
52 ||OTKpbITHE TPOTOHA M HEHTpOHA. MI30TOMBI. 1 1,234,556 bubmuorexa [JOK
Anbda-pacman. IIeKTPOHHBINA U https://m.edsoo.ru/ff0d1162
p p
MMO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4eHUe
53 ||DHeprus cBsI3u HYKJIOHOB B sifipe. SlnepHble 1 1,2,3,45,6 bu6mmoteka [JOK
peakimu. Sneprsiii peaktop. [Ipodiemsl, https://m.edsoo.ru/ff0d1356
MEPCIIEKTUBBI, IKOJIOTUYECKUE ACTICKTHI
SIIEPHOM YHEPTEeTUKU
54 ||9nemeHTapHble yacTulpl. OTKpBITHE 1 1,2,3,45,6 bubmmoteka [JOK
MMO3UTPOHA. MeTOoIbl HAOIOIEHUS U https://m.edsoo.ru/ff0d0e38
TP
pETUCTpAIMH YJICMEHTAPHBIX YaCTHII.
Kpyribiii cton «®yHaameHTaabHbIe
B3anMOJIcHCTBUS. EnquHCTBO (hr3mdeckoi
KapTUHBI MUPay
55 ||Bun 38é3aH0r0 Heba. Co3Be3mus, spKue 1 1,2,34,5,6 Tpenaxep "O0nako 3HaHMI.
3BE3/bI, INIAHETHI, UX BUIUMMOE IBUKEHUE. ]1-1-111‘0”3 - Dusuka,
KJ1acc
Connednas cucTeMa https://school.oblakoz.ru/materials/49
5873
56 ||Connne. ConmHeuHast akTUBHOCTb. VICTOUHHK 1 1,2,34,5,6 Tpenaxep "O0nako 3HaHMI.
sHeprun CoJtHIla U 3BE3]1 ﬁ‘“’ﬂa - Dusmica,
KJ1acc
https://school.oblakoz.ru/materials/49
5873
57 ||3BE311bI, ©X OCHOBHBIC XapPaKTEPUCTUKHU. 1 1,2,34,5,6 Tpenaxep "O06IaK0 3HAHHIA.
3BE3 15! IIIaBHOU ITOCIIEA0BATEIHLHOCTH. ﬁKOHa - Dusuka,
. KJ1acc
Buyrpentee crpoenne 38831, CopeMeHtble https://school.oblakoz.ru/materials/49
MIPEJICTABICHUS O TIPOUCXOXKICHUU U 5873
sposrrornu CoutHIIa U 3BE3T
58 ||Muneunsrii [1yts — Hama ["anaktuka. 1 123456 Tpenaxep "O6nmaxo 3HaHMIA.
ITonoxxenue un neuxenue ConHIa B i{m“a - Dusuka,
. KJ1accC
Tanaxruke. I'anaxruku. 1€pHEIC AbIPbI B https://school.oblakoz.ru/materials/49
AApax ralakKTHUK 5873
59 ||Bcenennas. Paz6eranue ranaktuk. Teopus 1 1,2,34,5,6 Tpenaxep "O06nako 3HAHHIA.
Bounbmioro B3peiBa. PenmkToBoe n3mydeHue. EKOM - usnka,
KJ1acC
Metaranaxrika https://school.oblakoz.ru/materials/49
5873
60 |HepemieHHble IpOOIEMbI ACTPOHOMUH 1 123456 Tpenaxep "O6ako 3HAHUH.
IlIkoma". dusmka,
11lkmacc
https://school.oblakoz.ru/materials/49
5873
61 ||[KorTpompHas pabota «DJIeMEHTHI 1 1,2,345,6 Tpenaxep "O06IaK0 3HAHHUIA.
aCTPOHOMMUU U aCTPOPHUIUKI EKOM - Qusmka,
KJ1acc
https://school.oblakoz.ru/materials/49
5873
62 ||O600maromuii ypok. Ponb ¢pusuku u 1 1,234,556
ACTPOHOMHUU B IKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITTAITLHON 1 DTHUUYECKOU
cdepax AeaTeTbHOCTH YeTIOBEeKa
|63 H0606H18.IOH_II/II71 ypok. Ponb 1 MmecTo pusnku H 1 H 1,2,345,6 H
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Ne Tema ypoka Kon-Bo ®opma
peanu3auuu
o Hacos BOCIIUTATEILHOT O0P/11OP
OIIOTCHIIMAaJ1a
TCMbI
Y aCTPOHOMHHM B COBPEMEHHOM HAy4YHOU
KapTUHE MHpa
64 ||O6o6maronmit ypok. Ponb pusmaeckoit 1 1,2,3,4,5,6 Tpenakep "O6naKo 3HAHHUIA.
TEOpUHU B (HOPMHUPOBAHHH ITPEICTABICHHUH O ]ﬁKOHa - Pu3HKa,
) KJacce
(usirieckoti kapTuHe Mupa https://school.oblakoz.ru/materials/49
5873
65 ||O0o06maromuii ypok. Mecto pusndeckoit 1 123456 Tpenaxep "OGNaKo 3HAHHIA.
KapTHUHBI MUPa B 00IIEM PsITy COBPEMEHHBIX Iljf“ma - Pr3uKa,
) KJacce
CCTCCTBCHHO-HAYHHbIX HPCACTABICHIN O https://school.oblakoz.ru/materials/49
npupoae 5873
66 |[loBTOpeHne. MarHuTHOE TOJIE. 1 1234568 Tpenaxep "O6maKo 3HaHMIL.
DNEeKTPOMarHuTHAS UHIYKIIHS Wkona". ®usnka,
1lxmacc
https://school.oblakoz.ru/materials/49
5873
67 |[ToBropenue.. Onrruka. OCHOBBI 1 1,2,34,56,8 Tpenaxep "O6ako 3HAHUI.
CICIMAILHON TEOPUH OTHOCUTEIBLHOCTH lxona". Gusnka,
1lxmacc
https://school.oblakoz.ru/materials/49
5873
68 |[loBropenue. KBantoBas ¢pusnka. DneMeHTHI 1 1234568 bubnnoreka [JOK
aCTPOHOMHH U aCTPOHUUKU https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I1O 68
I[MTPOT'PAMME
dopma peajM3alii BOCIUTATEIHLHOI0 MOTEHIIHAJIA TEMbI*
1 YCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHHWH MEXIYy TelIarorH4eckuM paOOTHUKOM M €ro

00y4arolMMuUCcs, CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPUSTHIO OOy4arOUIMMHCS TpeOOBaHHUH U TPOCHO
Ne/1IarorMyeckoro pabOTHMKA, NMPHUBICYEHUIO HUX BHUMAHHSA K OOCYXJaeMOW Ha ypoke HH(pOpMaluH,
aKTUBU3AIIMU UX TTO3HABATEIbHON JAESITENbHOCTH;

noOy»kaeHne o0ydJaronmxcsi coOI0AaTh Ha ypOKe OOIIENPUHAThIE HOPMbI MTOBEICHHSI, TIpaBUIIa
OOLIEHMSI CO CTapIIUMHU (TI€JarornyecKuMy paboTHUKAaMH) U CBEpPCTHUKAaMU (00y4YarOUIMMUCS ), TPUHLUIIBI

y4eOHOM TUCIUIUIUHBI " caMOOpraHu3aluy;
MpUBJICYEHNE BHUMaHHUS OOYy4arONIMXCS K LIEHHOCTHOMY acleKTy H3yYaeMbIX Ha YypOKax sBIJICHUH,
opraHu3zanys ux paboThl C OJIy4aeMoi Ha ypOKe COLMAIbHO 3HAYUUMOM MH(OpMaIeil — HHUIIMUPOBAaHUE
ee 00CyX/IeHHUs, BbICKa3bIBaHUS 00YYarOIIMMHKCS CBOETO MHEHHMS 110 €€ IOBOJY, BRIpPAOOTKHM CBOETO K HE
OTHOIICHHUS;
MCIOJIb30BaHNE BOCIIUTATEIbHBIX BOZMOXKHOCTEHN coepx aHHsl y4eOHOro MmpeaMeTa yepe3 AeMOHCTPALIUIO
00y4aromuMcsi IPUMEPOB OTBETCTBEHHOI'O, T'PAXKJAAHCKOTO IOBEIEHUS, MPOSIBICHUS YEOBEKOIIOOU U
n00pOCEepICIHOCTH, Yepe3 MOJ00p COOTBETCTBYIOIIMX TEKCTOB I UTEHHUS, 3a7ad I PEIICHHS,
NpOOJIEMHBIX CUTYallui 7151 00CYKJICHHS B KJacce;

NPUMEHEHHE Ha YPOKE HWHTEPAKTHBHBIX (QopM paboThl ¢ OOyyYarOUUMUC:

MHTEJUIEKTYaJIbHBIX UIP, CTUMYJIUPYIOIUX [T03HABATEIbHYI0 MOTHBAIIMIO 00YYaIOLINXCS; TUIAKTUYECKOTO
TeaTpa, IJe IMOJIyueHHble Ha YpOKE 3HAHUS OOBITPBHIBAIOTCS B Te€ATPAIbHBIX MOCTAHOBKAX; JUCKYCCHUH,
KOTOpBbIE JAIOT OOYyYaroIIUMCS BO3MOXHOCTb NPHOOPECTH OMNBIT BEAEHUS KOHCTPYKTHUBHOI'O JHAJIOra;
IpyNIoBOi paboThI UK pabOTHI B Mapax, KOTOpPhIE yyaT 00y4Jarouxcs KOMaHIHOW paboTe "
B3alMOJEHCTBUIO C JIpYyT'MMHU OO0YYaloLIMMHUCS; BKIIIOYEHHE B YPOK HTPOBBIX HPOIENyp, KOTOpbIE
IIOMOTAIOT MOJJEPKaTh MOTHBALMIO OOYYAIOIIMXCS K MOJIyYEHHIO 3HAHWUN, HAJa)KUBAHHUIO IMO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOILEHHUH B KJlacce, MOMOTal0T YCTAHOBICHHMIO JOOPOKENaTeNbHOM aTMOc(epbl BO
BpEMs YpOKa,
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medcTBa MOTHUBUPOBAaHHBIX W JIPYAMPOBAHHBIX OOYYaIONIMXCA HAA HX
HEYCIICBAIOIIUMHU  OJHOKJIACCHUKAMH, JAlOIIEr0  OOYYaloNIMMCS  COLMAIBHO  3HAYMMBIA  OTIBIT
COTPYJHHUYECTBA U B3aUMHOM TOMOILIH;

WHUIIMMPOBAaHUE M MOMJEPKKA  HUCCIEAOBATEIBCKOW  JIEATEILHOCTH
O6yanOIHHXC$I B paMKax pcajiM3alilui UMW UHAUBUAYAJIbHBIX U I'PYIIIIOBBIX HUCCICIOBATCIILCKUX IIPOCKTOB,
YTO JacT OOYYaIOMIMMCSi BO3MOXKHOCTh MPHOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHHS TEOPETHUSCKOU
HpO6HeMBI, HAaBBbIK TCHCPHUPOBAHUA U O(I)OpMJ'IeHI/IH COGCTBCHHBIX Hﬂeﬁ, HAaBbIK YBAKHUTCJIbHOI'O OTHOIICHUSA
K 9y)KUM HesM, 0opOPMIICHHBIM B paboTax OPYTrUX HCCIENOBATEsICH, HaBbIK MyOJIMYHOTO BBICTYILICHUSI
nepes ayauTopuen, apryMEHTUPOBAHUS U OTCTAMBAHUS CBOEH TOUKU3PEHHUS.

OpraHu3aisi  IPEAMETHBIX  O0pa3oBaTECNbHBIX  COOBITHH  (IpOBEICHUE
MPpECAMCETHBIX HeI[eJIB) JJISA 06yqa10m1/1xcsl C ICJIbIO Pa3BUTHA O3HABaTEIbHOU U TBOp‘-IGCKOﬁ AKTHUBHOCTH,
WHUIIMATUBHOCTH B  Pa3iIUYHBIX cdepax TNPeAMETHOW JIeATCIbHOCTH, PACKPBITHS  TBOPYECKUX
CIOCOOHOCTEH, O0ydarommxcss C pa3HbIMH OOPa30BATEIBHBIMU TOTPEOHOCTSIMH W WHIUBUAYATbHBIMU
BO3MOYKHOCTSIMH;

IIPOBEJCHUE Y4YEOHBIX (OJMMIIMA/bI, 3aHUMATEIbHBIE YPOKH U NATUMUHYTKH,
YpOK - JenoBas wurpa, oOpa3oBaTelbHOE IYTEUICCTBUE, MAaCTEpP-KJIAacChl, YpPOK-HUCCIICIOBaHUE,
IeJarornyecku MacTepckue, 00pa3oBaTesbHbIE KBECTHI U Jp.) U Y4eOHO-pa3BIIEKATEIbHBIX MEPOIPUITUN
(TypHup3HaHMIA, BUKTOPUHBI, TUTEpAaTypHAs: KOMIIO3UIIMS, KOHKYPC Ta3eT U PUCYHKOB, SKCKYPCHS U 1Ip.).
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