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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢gu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHEro oO0IIero oopa3zoBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHWUW W TPeOOBaHWU K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpazoBaTenbHOM mporpammel, mpeacTtaBieHHbIx B PI'OC COO, a Takxke ¢ yd€ToM
denepasibHOM paboueid mporpaMmbl BOCHUTAHUS M KOHIICMIMM MPENoJaBaHUs y4eOHOIro
npeamera «®dusuka» B 00pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoit  denepanuu,
peanu3yIoMX OCHOBHBIE 00pa30BaTEIbHbIE IPOTPAMMBI.

Conepxanue mporpaMMbl 10 (U3WKE HampaBlieHO Ha (OPMHPOBAHUE €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa oOydarommxcs 11 kiaccoB mpu oOydeHuH ux (pusmke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-ACSATENbHOCTHOrO mnoaxoda. Ilporpamma mo Qusnke
cootBercTBYeT TpeboBanusiM O®I'OC COO k miaHUPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U
METaNpeIMETHBIM pe3yJibTaTaM OOYy4EeHUs, a TAK)KE YUUTHIBAET HEOOXOAUMOCTh peallu3aluu
MEKIPEIMETHBIX CBSI3e (PUBHKU C €CTECTBEHHO-HAYyYHBIMU yUY€OHBIMU NpenMeTamu. B Heit
OTPENENSIOTCS OCHOBHBIE II€IM U3yueHUs (UMK HA YpPOBHE CpEAHEro oOIIero
oOpa3oBaHusl, IUIAHUPYEMBIE pPE3yJbTaThl OCBOCHUA Kypca (U3UKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e TIUIAHUPYEMBIC pE3yJIbTaThl OCBOCHUS Kypca (U3UKM Ha 0a30BOM YpOBHE, B TOM

YHCIIe MPEAMETHBIE PE3YNIbTATHI MO ToAaM 00yUeHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaM o0ydeHusl.

du3nka Kak Hayka O HauOosiee OOIMX 3aKOHAaX MPUPOJIBI, BBICTyNasi B KaueCTBE
y4eOHOro TmpeaMeTa B IIKOJIE, BHOCUT CYIICCTBEHHBIM BKJIAJ B CHUCTEMY 3HAHUU 00
okpyxatomeM mupe. [IkonbpHBIN Kypc (PU3UKU — CHUCTEMOOOPa3YIOIIUM ISl €CTeCTBEHHO-
HAyYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DM3MYECKHE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB
W SBJICHUM, M3y4aeMbIX XHUMHEH, Ouosioruei, ¢usmdeckoid reorpaduei M acTPOHOMHEH.
Hcnonb3oBaHWe W aKTUBHOE NPUMEHEHHE (PU3MUECKUX 3HAHUM OIpeesseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUHN B chepe IHEPTETUKU, TPAHCIIOPTA, OCBOEHHUS KOCMOCA,
MOJIyYeHHUSI HOBBIX MaTEpHUAJIOB C 3aJaHHBIMH CBOMCTBAMHU M Jpyrux. M3ydenue Qusuku
BHOCUT OCHOBHOM BKJaJ B (OpMUpPOBAHME €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa
oOy4Jaroruxcsi, B (OpMHPOBAHHE YMEHHI TNPUMEHATh HAYyYHBIH METOJ[ TO3HAHUS TpU
BBITTOJTHEHUH UMH YU4E€OHBIX UCCIIEIOBaHUMN.

B ocHoBy kypca ¢du3MKM sl YPOBHSI CPEHETO OOIIEro OO0pa30BaHUS IMOJOXKEH Psi
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIBI €T0 TOCTPOCHHS.

Hoes yerocmnocmu. B COOTBETCTBUU C HEM KypC SIBISETCS JTOTUYECKU 3aBEPIIEHHBIM,
OH COJICP>KUT MaTepuaj M3 BCEeX pa3AeiioB (PU3UKH, BKIHOYAET KaK BOIMPOCHI KJIACCUUYECKOM,
TaK U COBPEMEHHOHN (U3HKHU.



Hoesn eenepanuzayuu. B cCOOTBETCTBUU C HEW Marepual Kypca (U3MKH OOBEIUHEH
BOKpYT (pu3mueckux Teopuil. Benymum B Kypce siBisieTcst popMupoBaHUe MPEACTaBICHHUM O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE  peanuzanus — NpearosiaracT  MCIOJIb30BaHHE
TYMaHUTapHOTO MOTEHIHaNa (PU3MUECKON HAyKH, OCMBICICHHE CBS3M Pa3BUTHS (U3HKU C
pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH M IKOJIOTUYECKUMU
nmpoOjieMamu.

Hoes npuxnaonou nanpaenennocmu. Kypc GU3UKH TIpeamnosiaraeéT 3HAKOMCTBO C
MIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTMYECKUX TMPUIIOKEHUN H3YYECHHBIX TEOPUH U
3aKOHOB.

Hoes oxonocuzayuu peanusyercs MOCPEACTBOM BBEIEHHUS 3JEMEHTOB COJEpKaHUS,
MOCBSIIEHHBIX KOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AHbI C Pa3BUTHUEM
TEXHUKM W  TEXHOJOTMH, a Takke OOCYXIeHHs  MNpoOJeM  palrOHaIbHOIO
MPUPOIOINOIB30BAHMS M 3KOJIOTUYECKON O€301TaCHOCTH.

Crep’HEBBIMU AJIEMEHTaMH Kypca (PU3HKM Ha YPOBHE CPEIHEro o0Iero oopa3zoBaHuUs
ABISIIOTCS (u3nyeckue Teopuu ((HOpMUPOBAHHE MPEICTABICHUN O CTPYKTYpE MOCTPOCHHUS
¢uznueckoil Teopuu, poiau (PyHIAMEHTAIBHBIX 3aKOHOB M NPUHIUIOB B COBPEMEHHBIX
IIPEACTABJICHUSIX O MPUPOJIE, TPAHULAX TPUMEHUMOCTH TEOPUH, JIJISl ONIMCAHUS €CTECTBEHHO-
HAyYHbIX SIBJIEHUH U MPOLIECCOB).

CucTeMHO-AeSTeTbHOCTHBIM TOAXO0A B Kypce (PU3MKU pean3yeTcsi MPEXIe BCEro 3a
CU€T OpraHu3alUy HKCIEPUMEHTAIBHON JesATeNIbHOCTH o0yyatomuxcs. s 6a30BOro ypoBHs
Kypca (U3MKM — 53TO HCIOJIb30BAHUE CHUCTEMBbl (POHTAIBHBIX KPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOphIE B IporpamMme 1o (u3nKe 0ObeIUHEHBI B
OoOLIMI CHUCOK YYEHMUYECKHX MPaKTHYECKHX padoT. BelfeneHne B yKa3aHHOM I€peydHe
1a00paTOPHBIX padOT, MPOBOAUMBIX ISl KOHTPOJIS U OLEHKH, OCYIIECTBIIAETCS y4aCTHUKaAMHU
o0pa30BaTeNbHOrO IMpoliecca HMCXOAd M3 OCOOCHHOCTEM IUIAHMPOBAHMS W OCHALICHMS
kabunera ¢usuku. [Ipm »TOM oOOecmeunBaeTCs OBIAJICHUE OOYYAIOUUMUCS YMEHHUSIMHU
MPOBOJIUTh KOCBEHHBIE M3MEPEHHUS, MCCIECIOBAHUS 3aBUCUMOCTEH (PM3MUECKUX BEIUYHMH U
MTOCTAaHOBKY OIBITOB MO MPOBEPKE MPEIJI0KEHHBIX TUIIOTES.

Bonpiioe BHUMaHUE yaenseTCsl PEIICHUIO paCUETHBIX U KaueCTBEHHbIX 3a1ad. [Ipu sTom
UIg pacy€THBIX 3a/Jady NPUOPUTETOM SBISIOTCS 3aJadd C SIBHO 3aJaHHOM (hu3HuUecKoi
MOJIEJIBIO, MTO3BOJISIOIINE TPUMEHATh N3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOIrO
paszerna Kypca, Tak U MHTETpUpPYs 3HAHUS U3 Pa3HbIX pa3fenioB. [ KayecTBEHHBIX 3aJad
MIPUOPUTETOM SIBIISIIOTCSL 3aJlaHus HAa OOBSCHEHUE MPOTEKaHUs (PU3NYECKUX SBJICHUA H
MIPOIIECCOB B OKpYXKAIOIIEH KU3HU, TpeOyromue BeIOopa PU3NIECKON MOJEIH JUTsl CUTyaIluu
IIPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusiMu PI'OC COO k maTepuaibHO-TEXHUYECKOMY
oOecreueHno yuyeOHOro mpoiiecca 0a30BbIii YpOBEHb Kypca (PU3MKM HA YpPOBHE CPEIHEro



oOmiero o0pa3oBaHuUs JOJKEH U3y4aTbCs B YCIOBUAX MPEAMETHOTO KabuHeTa (PU3UKU WU B
YCIOBUSIX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOrO MuKiIa. B
kabuHeTe GUBMKH JIOJDKHO OBITh HE0oO0XoauMoe JabopaTopHoe OO0OpyIOBaHHME IS
BBITIOJIHEHUS YKa3aHHBIX B IporpamMme 1o (PU3MKe YYEHHUYECKUX MPAKTHUYECKUX padoT |
JE€MOHCTPALIMOHHOE 000pyI0BaHuUE.

JlemoHCTpanmonHoe o0OopynoBanue (QopMUpyeTcss B COOTBETCTBUU C MPHHIUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH U 00ECIEUMBAET MOCTAHOBKY MEPEYUCIICHHBIX B MPOTpaMMe
1o (U3MKe KIIOYEBBIX JEMOHCTpAIUMU JIJIsl UCCIIEIOBAHUSL U3y4YaeMbIX SBJICHUNA U MPOIECCOB,
AMITUPUYECKUX U PYHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JIaGopatopHoe 000pyIOBaHHE sl YICHUUECKUX MPAKTUYECKUX padboT dopMupyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacu€Te OJHOTO KOMIUIEKTa Ha JABYX
oOyuaromuxcs. TemMaTHuecKre KOMILIEKThl JabOpaTopHOro oOOpynOBaHUsl JOJKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHOM HMCHOJIb30BaHUM aHAJOIOBBIX U IU(PPOBBIX IPUOOPOB, a TAKXKE
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHUJI€ LIU(PPOBBIX JTA00OPATOPHUH.

OCHOBHBIMU LIEJISIMU U3yY€HHS (PU3UKHU B 001IEM 00pPAa30BAHUH SIBIISIFOTCS:

e (QopMupoBaHue HHTEpeca W CTPEMJICHUS OOyYaroluXcsi K HAyYHOMY H3YUYEHUIO

IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e Dpa3BUTHE IIPEJACTAaBICHUA O HAYYHOM METOJE TIO3HAHUA U (POPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBJICHUSIM;

e (QopMupoBaHME HAay4HOIO MHUPOBO33PEHUSI KaK pe3yJbTaTa M3yYEHHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

e (opMupoOBaHHE YMCHHI OOBSICHSTD SIBJCHUS C UCIIOJIB30BaHHEM (DU3NUYSCKUX 3HAHUI
U HayYHBIX JIOKA3aTeNbCTB;

e (opmupoBaHHE MPEACTABICHUH O POJU (GU3UKH AJIST PA3BUTHUS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTkeHHe 3TUX Lesned 00ecredrBaeTCsl pelieHHeM CIEeIYIOIMMX 33aJad B MPoLecce

U3y4deHus Kypca GU3NKU Ha YPOBHE CPEIHEr0 00I1Iero 00pa3oBaHus:

e MpPUOOpPETEHNE CUCTEMBI 3HAaHUI 00 0O0MMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpPUSAX, BKJIIOYAs MEXaHUKY, MOJICKYJISPHYIO (U3HUKY, OSIEKTPOIUHAMHUKY,
KBAaHTOBYIO (PU3HMKY U 3JIEMEHTHI aCTPOPU3UKHU;

e (dopmupoBaHHE YMEHUN MPUMEHAITh TEOPETHUECKUE 3HAHUS i1 OObBSICHEHHUS
du3nUecKuX SBICHUN B TPHUPOAC W JUIsl TPHUHATUS TMPAKTHUCCKUX PEIICHUN B
MMOBCEJHECBHOM JKU3HU;

e OCBOGHHE CHOCOOOB pEUIEHUS PA3NIMYHBIX 3a/ady C SIBHO 3aJaHHOW (hU3MUECKOU
MOJIETIbIO, 3ajay, MOAPa3yMEBAOIINX CaMOCTOSTEIbHOE CO3JaHue (PU3NUYECKOU
MOJIEJIH, aJIEKBATHOM YCIOBUSM 3a/1a4H;

e TMOHUMaHHE (PU3NYECKUX OCHOB U MPHUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPELY;



e OBJIAJICHUE METOJIAMU CAMOCTOSITEIHHOTO MJIAHUPOBAHUS U MPOBEICHUS (PU3MUECKUX
AKCIIEPUMEHTOB, aHajW3a W  HHTEpHpeTanud WHGOpMalUH, OMpPECIICHUs
JOCTOBEPHOCTH IOJYYEHHOTO PE3YJIbTATa;

e CO3JaHHE YCIOBMM JUIsI Pa3BUTUSA YMEHHMU IPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU ESATENBHOCTH.

[Ipennaraemeiii B mporpamme 1o (U3HMKE MEepeueHb JTaOOPaTOPHBIX U MPAKTUYECKHX

paboT SBISETCSI PEKOMEHIOBAHHBIM, YYMTENb JENaeT BbIOOp IMpOBENEHUs JIab0paTOPHBIX
paboT U ONBITOB C YUETOM MHIMBUIyAJIbHBIX OCOOEHHOCTEN 00y4aroIuXxcsl.



COIAEPKXAHUE OBYUYEHUASA
11 KJTACC

Pa3znen 4. DieKTpoAMHAMMKA

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKYUSA

[ToctostHHbIE MarHWUTHL. B3auMoaelrcTBHE NMOCTOSHHBIX MAarHWTOB. MarHuTHOE IOJE.
Bekrop MarnutHOM wHAyKIuu. [IpuHIMO Cynepno3MuuM MarHUTHBIX NoJied. JIlnHum
MarHATHOW HHAYKIMU. KapThHa JIMHUN MarHUTHOM MHIYKIIMH TOJISI IOCTOSHHBIX MArHUTOB.

MaruutHO€e moJie MpOBOJHUKA ¢ TOKOM. KapThHa NUHUN WHAYKIIMM MAarHUTHOTO IO
JUIMHHOTO TPSIMOTO ITPOBOJHUKA M 3aMKHYTOTO KOJBLEBOTO IMPOBOJIHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoneicTBre NMpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIPaBJICHUE.

Cuna JlopeHua, €€ MOIyJb M HampasiieHHE. JIBH)KEHHME 3apsyKEHHOM 4YacTUIbl B
OJIHOPOJIHOM MarHuTHOM moJie. Pabota cuibl JIopeHua.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKIUU. [IOTOK BeKTOpa MarHMTHOW WHIYKIUU.
DIIEKTPOJABUKYILAsA CHJIA HHAYKIIUU. 3aKOH JIEKTPOMAarHuTHOM MHAyKIuu Papanes.

BuxpeBoe anexkrpuueckoe moje. DNEKTPOABIKYIIAs CUila MHAYKIMU B IPOBOJHHUKE,
JBIKYLIEMCs [IOCTYIIATEJIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[Ipasuo Jlenua.

NHnykTUBHOCTG. fIBIEHNE CAMOMHAYKIWA. DIIEKTPOABUKYIIASI CUJIA CAMOUHIYKIIAH.

DHeprusi MAarHUTHOTO TTOJISI KATYIIKHU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME. IIOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOJBUTATEIb, YCKOPUTEINU JJIEMEHTAPHBIX YaCTUL, WHIYKLIHMOHHAsS
eYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MMy4YKa MArHUTHBIM MOJIEM.

JIuHMM UHIYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME AIEKTPOMArHUTHON UHIAYKIIUU.

[Ipasuio Jlenua.

3aBUCHUMOCTb AJIEKTPOABUKYIIEH CUIIbI HHIYKIMU OT CKOPOCTU U3MEHEHHUSI MATHUTHOTO
MTOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.



Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

WccnenoBanue necTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.
WccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW UHYKIIUU.

Pa3gea 5. Kosie0anus u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUA

KoneOarenbHass cucrema. CBOOOJHBIE MexaHMUecKHe KoJjebanusd. ['apMoHHueckue
koneOanus. Ilepmon, wactota, amrumrtyaa U (asa koneOanuid. I[Ipy>KMHHBIA MasTHHK.
MaremaTnueckuil MassTHUK. Y paBHEHHE TapMOHUYECKUX Kosiebanmil. [IpeBparienue snepruu
IpYU TApMOHUYECKHUX KOJICOaHUSIX.

KoneOarenbubiit koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJEOAHHUS B HJI€aJIbHOM
KOJIeOATeIbHOM KOHTYype. AHAJOTUsl MEXKJIYy MEXaHUYECKUMU M DIIEKTPOMAarHUTHBIMU
koneOanusimu.  ®Dopmyna Tomcona. 3aKkOH COXpAaHEHUS DJHEPrUU B  HJCAIBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBnenre o0 3arTyxXalomuxXx KoieOaHUsAX. BBIHYXJIEHHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BoiHyXI€HHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMsI.

IIepemennsiit Tok. CHHYCOMIAIBHBIN TEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYAHOE U AEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIPSKECHHUS.

Tpanchopmarop. [IpousBoacTBo, nepeaaya U MOTPEOICHUE AIIEKTPUUECKONW SHEPTHUU.
DKOJIOTUYECKHE PUCKU NPH IMPOU3BOACTBE 3EKTpodHepruu. KynbTypa HCHOIb30BaHHUS
AIIEKTPOIHEPIUH B MIOBCETHEBHOM KU3HM.

TexHuyeckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: JIIEKTPUUYECKUM 3BOHOK,
reHEepaTop MEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne  mapaMeTpoB — KoieOaTelbHOM  cuCTeMbl  (MPYKUHHBIM WK
MaTeMaTUYECKUI MasiTHUK).

Habnronenue 3aryxaromumx KojieOaHui.

NccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHHMIA.

Habmonenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuumiorpaMMbsl  (3aBUCUMOCTA  CHJIBI TOKAa M HAaNpsSKEHUS OT BPEMEHH) s
AIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHC IpH MOCIEI0BATETBHOM COEUHEHUU PE3UCTOPA, KATYLIKA UHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopenb TMHUY 3JIEKTponepe1ayn.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul



HccnenoBanue 3aBUCMMOCTH TIEPHUOAA MAJIbIX KOJICOaHUI Tpy3a HA HUTU OT JIJIMHBI HUTH
Y MacChl Ipy3a.

HccnenoBanne NEpEeMEHHOIO0 TOKA B LENM W3 TOCIENOBATENBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMACHUNIHbBLE 60JIHbL

MexaHnuueckue  BOJHBI,  yciaoBusi  pacmpoctpaHeHus.  Ilepmoa.  CkopocTb
pacnpocTpaHeHusl U JyIMHa BOJHBL. [lonepednbie U mpojiosibHbIe BOJIHBL. MHTEpdepeHuus u
nupakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIOBHS M3Ty4YEHHUs 3JEKTPOMArHUTHBIX BOJIH. B3aumHas
opueHTtauusa BektopoB E, B, V B anexkTpomarHuTHON BojHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpaXXE€HUE, IMpeJIOMIICHUE, Moysipu3auus, nudpakuus, uHreppepenuus. CKOpoCTh
AJIIEKTPOMATHUTHBIX BOJIH.

[IIxana »neKTpOMarHuTHHIX BOJIH. [I[puMeHEHnEe 2IIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IprHIMIIBI paguOCBsI3U U TeneBUAcHUA. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPE/IbI.

TexHuyeckue yCTpoMCTBa U MPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIC HHCTPYMEHTHI,
YIBTPa3BYKOBas JUArHOCTUKA B TEXHHKE M MEIWLIMHE, paaap, paIuONpPUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBYU-mieys.

Jlemoncmpayuu

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

HaGnronenue otpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepenunn u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYJIOW M YaCTOTOM
KoJieOaHu.

HccnenoBanne CBOWCTB  JJIEKTPOMATHUTHBIX BOJIH:  OTPAXKEHHUE, IPEIOMIIECHUE,
noJsisipu3anus, IMppaxkuus, THTepPepeHLns.

Tema 3. Onmuka

I'eomerpruueckas onrtuka. [IpsMonuHENHOE pacnpoCTpaHEHHWE CBETa B OJHOPOJHOU
cpene. JIyu cBera. TOUECUHBIN UICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n300pakeHUil B MIIOCKOM
3epKale.

[Ipenomnenne cBeta. 3akoHBI MpeloMIICHUsT cBeTa. AOCONIOTHBINM TOKa3aTellb
npesomiieHus. [loiHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yrojl MOJHOTO BHYTPEHHETO
OTPAKEHHUS.



Hucnepcus ceeta. CroxHbli cocTaB Oenoro cBera. LBerT.

CobOuparonie u pacceuBarolIye JMH3bL. ToOHKas JHH3a. POKYCHOE pacCTOSHUE U
onThueckas cujga TOHKOM nuH3bl. [locTpoeHne u300pakeHH B COOMpAOIIMX U
paccenBarmKX JuH3ax. @opMyIia TOHKOHM JIMH3BL. Y BEJIMUYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BomnoBass omnrtuka. WHTepdepenims cBera. KorepeHTHbIE WCTOYHHKHU. Y CIIOBUS
HAOJIIOICHUST MaKCUMyMOB M MHUHUMYMOB B HWHTEP(PEPEHIIMOHHON KapTHHE OT JABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBeta. Judpakiuonnas pemérka. YciaoBue HAOMIOACHHUS TJIaBHBIX
MaKCUMYyMOB TP TaJICHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoWCTBa M NPAKTUYECKOE NMPUMEHEHME: OYKH, Jiymna, (oroammapar,
MIPOCKIIMOHHBINA afmapaT, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs OMNTHKA, IU(PpaKIMOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsAMonrHEHOE pacIpOCTpaHEHNE, OTPAKEHUE M NpesIoMIIeHHE cBeTa. OnTuyeckue
PUOOPHI.

[TomHOE BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

UccnenoBanue CBONCTB U300paKEHUH B JTMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIbIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEMIETKY.

Habmronenue nomsipu3aiinm cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne nmokazarens NpeOMICHHS CTEeKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habnronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CHIENUAIBHON TEOPHH OTHOCUTEIBLHOCTH
I'paHuLbl IPUMEHMMOCTH KJIACCUYECKOU MeXaHUKHU. llocTynaTel crienuaibHONW TEOpUU
OTHOCUTEJIIBHOCTH: WHBAPUAHTHOCTb MOJAYJSA CKOPOCTHM CBE€Ta B BaKyyMe, IIPUHLUII
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAILICHUE JIJIUHBI.
DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJIBCOM PEISITABUCTCKOM YaCTULBI. DHEPTUs MTOKOS.



Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®oronbl. Gopmyna [lnanka cBa3u sHepruu (HOTOHA C €ro 4YacTOTOHM. ODHEprus u
UMITYJIbC (POTOHA.

OtkpeiTie U wuccienoBanue ¢otoddpdexra. Omnbitet A. I'. CroneroBa. 3aKoHBI
dbotoapdexra. VYpaBuenwe OiiHmTedHa s Qororddekra. «KpacHas  rpaHuiiay
dhororddexra.

JlaBmenne cBera. OnbiThl 1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckne ycTpoicTBa U MpaKTUYECKOE MpUMEHEeHHue: (HOTOdIEeMEHT, (HOTONATUUK,
CoJIHEYHasi OaTapest, CBETOUO/I.

Jlemoncmpayuu

®oT03(PHeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToadekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pezepdopaa no paccesHuto o -yactuil. [lnanerapuas
mozeinb aroMma. [loctynatel bopa. Mznydenue u norionieHre GoToHOB IIPH MEPEX0Jie aToMa C
OJIHOTO YpPOBHSI 3HEpPruM Ha Jpyroi. Buael cnekTpoB. CHEKTp ypOBHEH SHEpPruu aroma
BOJIOpO/IA.

BonnoBele cBoiicTBa yactull. Bonnsl ne bpoinsa. KopnyckyIspHO-BOIHOBOU JTyau3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3 TyUYCHHUE.

TexHuuecknue yCTpOMCTBA M IMPAKTUYECKOEC NPUMEHEHHE: CIEKTPAIBHBIA aHAIU3
(cmexkTpockorIt), 1a3ep, KBAaHTOBbIN KOMITBIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabonvl

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHThI,  JOKA3bIBAIOIIME  CJIOXKHOCTh  CcTpoeHus  sapa.  OTKpbITHE
pamuoakTuBHOCTH. OmnbIThl Pe3epdopria 1o ONpeaesieHur0 cocTaBa PaJIMOAKTUBHOTO

m3nydenusi. CpoiicTBa anb(a-, OeTa-, ramMma-u3iaydyeHus. BiusHue paguoakTUBHOCTU Ha
KUBbBIE OPTaHU3MBI.



OTtkpbiTHE TIpOoTOHA W HeWTpoHa. Hykmonnas mozens siapa [eitsenbepra—lBanenko.
3apsn sapa. MaccoBoe uncio sjpa. M30tonsl.

Anbda-pacnaa. DNeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['aMmMma-usnydenue. 3aKoH
PaaMOaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. JledekT macchl sipa.

Anepnsbie peakuuu. [lenenue u cuHTE3 AI€Ep.

Anepnwiii peaktop. TepmosimepHbii cuHTe3. [IpoGiemMbl M MEPCIEKTUBBI  SICPHOU
AHEPreTUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTop1 HaOIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTalbHBIE B3auMOAeHCTBI. EqMHCTBO (hr3nueckoit KapTUHbBI MHpa.

TexHHUecKue yCTpONCTBA U NMPAKTUYECKOE IPUMEHEHUE: TO3UMETpP, KaMepa BuibcoHa,
SJIEpHBINA peakTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIINX YACTHLI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

WccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Paszpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

OTtanbel pa3BUTHS  ACTpOHOMHUHM. [IpuKiiamHOE HW MHPOBO33PEHUYECKOE 3HAUYCHUE
ACTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipKue 3BE3/bl, TUTAHETHI, UX BUIUMOE JBHUKEHUE.

ConHeuHas cucrema.

Comnue. ComueuHass akTUBHOCTB. McTounmk sHeprum ConHua u 3BE3N. 3BE3ABI, UX
OCHOBHBIE XapaKTEpPUCTUKH. J[narpamMma «CHEKTPaJIbHBIM KIIACC — CBETHUMOCTBY». 3BE3IbI
[JIABHOM MOCJEAOBATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTBbY» MJi 3BE3[ TJIABHOUN
MIOCIEA0BATENBbHOCTU. BHyTpeHHee cTpoeHne 3BE3N. COBpPEMEHHBIE NPEACTABIEHUS O
MPOUCXOXKICHUM U 3BOOIMKA COHIA U 3BE3/T. DTaIbl )KU3HU 3BE3]I.

Muieunsiii [Tyt — Hama I'amaktuka. Ilonoxxenue u nuxenue CosHia B [NanakTuke.
Turnbl ranakTuk. PagroranakTuky U kBazapsl. YEpHBIE ABIPHI B siApPaxX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa0O6ma. PazOeranume ramaktuk. Teopus
bosbmioro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabarooenus

HaOmtonenuss HEBOOPYKEHHBIM — TJIa30M  C  HUCIIOJb30BAaHUEM  KOMITBIOTEPHBIX
MPUJIOKEHUN I ONPENCNICHHs TOJIOKEHUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31s CEeBEPHOro MOJIyIIapHs U IPKHUE 3BE3MBI.



Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O06o01mariiee NOBTOpeHUE

Ponb ¢u3nku M acTpOHOMHHM B SKOHOMHUYECKOM, TEXHOJOTMYECKOW, COLMAIBHON U
TUYECKON cdepax NeATeIbHOCTH 4YEJIOBEKa, POjb U MECTO (M3MKH U acCTPOHOMHMH B
COBPEMEHHOW HAy4YyHOW KapTHHE MHUpA, poJib (U3NYECKON Teopuu B (HOPMHUPOBAHHUH
npe/cTaBiICHU 0 GU3NYECKON KapTUHE MHUPA, MECTO (PU3NUECKON KapTHUHBI MUpa B OOIIEM
PNy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIE CBSI3H

N3yuyenune kypca gusuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C YYETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTUK{, OHOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle noHamus, CBA3aHHbIE C M3yYEHHUEM METOJOB HAy4YHOI'O NO3HAHMSL:
SBJICHUE, HAy4YHBIH (pakT, rUmoresa, Quanyeckas BEIUYMHA, 3aKOH, TEOpUs, HAOIIOACHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHUN, TPUTOHOMETPUUECKUE (PYHKIIUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI U HX
IPOEKIUU HAa OCU KOOPJMHAT, CJIOKEHUE BEKTOPOB, IIPOU3BOJHBIEC AJIEMEHTAPHBIX (QYHKIUH,
IPU3HAKU I0J100US TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX (pUryp u oobEma Ten.

buonocus: snextpuyeckue SIBICHUS B JKMBOM MpHUpoOAE, KoieOaTeabHble ABUKEHUS B
KUBOU TIPUPOJE, ONTHYECKUE SIBJICHUSA B )KMBOW IPUPOJE, NECUCTBUE PaAUalliy HA JKUBBIC
OpraHU3MBI.

Xumus: CTPOCHHME ATOMOB W MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUINYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

l'eocpagpus: MarHUTHBIE TONIOCA 3€MJITH, 3aJI€KW MAarHUTHBIX PYyJ, POoTOChEMKA 3eMHOM
ITOBEPXHOCTH, IPEACKA3AHNE 3EMIIETPSCEHUM.

Texnonocus: JIMHUU aJIeKTponepeaay, reHepaTop IIEPEMEHHOT0 TOKA,
ANIEKTPOJBUTATENb, WHIAYKLIMOHHAs I€4b, pajap, PaJIHONpPUEMHHUK, TEJIEBU30p, AHTECHHA,
tenedoH, CBYU-nieub, MpOEKIMOHHBIN amnmapaT, BOJIOKOHHAsI ONITUKA, COJIHEUHas: OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenue yueOHoro mnpenMera «®Pusnka» Ha YpPOBHE CpPEIHEr0 OOIIEro
oOpazoBaHus (0a30BBIM YpPOBEHb) JIOJDKHO OOECIEUUTh JIOCTHIXKEHHE CJCAYIOITUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS YyueOHoro mnpeamera «®Du3uKa» OJKHBI
OTpaxkaTb ~ TOTOBHOCTb M CIIOCOOHOCTh  OOy4YalIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW  BHYTPEHHEH  MO3UIMENH  JIMYHOCTH, CHUCTEMOU  IIEHHOCTHBIX
OpUEHTAIUH, MMO3UTUBHBIX BHYTPEHHUX YOEKICHUN, COOTBETCTBYIOUIUX TPATUIIMOHHBIM
[IEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, pACHIMPEHHE >KU3HEHHOTO OIbITa M OIbITa
JEATEIbHOCTH B IIPOLECCE peAM3alMi OCHOBHBIX HAINPAaBICHUM BOCIUTATEIbHOU
JESITEIbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON TMO3UIIMK OOYYAIOUIErocsl Kak AaKTHUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIUCKOTO OOIIECTBA;

IIPUHSATHE TPaIULIUOHHBIX 00IIEYETOBEYECKUX T'YMaHUCTUYECKUX u
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO [ICSITEIBHOCTh B HHTEPECAX TIPAXIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHHUE B3aUMOJIECHUCTBOBATH C COLMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBUM C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JI€SITETHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpPMHPOBAHHOCTH POCCUMUCKON IPAKIAHCKONW UEHTUYHOCTH, TATPUOTU3MA;

LICHHOCTHOE OTHOLIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, JIOCTHUXEHHSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4YHCIIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B MIOCTPOCHUE YCTOMYMBOTO OYIYIIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:



ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs OICTETUKY HAYYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOr0 BOCIIHTAHUS:

MHTEpPEC K pa3iudHbIM cdepam NpoPecCHOHANIbHON NESITENIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DM3WKON W TEXHHKOH, YMEHHE COBEpIIATh OCO3HAHHBINA BHIOOP OymyIIei
npodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL,

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 001aCTH (DU3UKHU
Ha IPOTSHKEHUU BCEH KU3HH;

6) 3K0JIOrNYecKOro BOCIIMTAHUS

c(hOpPMHPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, OCO3HAHHE TJIOOATBHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEM;

IUTAHUPOBAHUE U OCYIIECTBJICHHUE JCUCTBUN B OKpYXalolled Cpele Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YETIOBEUYECTBA,;

pacIIMpeHHUE OTbBITa ACATEIBPHOCTH HKOJOTHYCCKON HAMPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHWH 10 (PU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3UUECKON HAYKH,

OCO3HAHHE IIEHHOCTH HAyYHOW MEATEeTLHOCTH, TOTOBHOCTH B IPOIECCE M3YUCHHUS
GU3MKKA ~ OCYIIECTBISATH  MPOCKTHYID W HCCICAOBATCIBCKYI0  JCATEIBHOCTH
WHMBUIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble Jiornueckue aelcTBUA:
CaMOCTOSITENILHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOIEMY, pacCMaTpUBATh €&
BCECTOPOHHE;
ONPEACIATh 1EIU AEATCIbHOCTH, 3aJ1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTUKCHUS,
BBISIBJISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEYHUS B paccMaTpUBAeMbIX (PU3NUECKUX
SIBJICHUSX
pa3pabarpiBaTh IIJIaH pEIICHUsT TpoOJieMbl € YYETOM aHaIM3a HMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JEATEIIBHOCTb, OILICHUBATh COOTBETCTBHUE pPE3YJIHTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEIbHOCTH,
KOOPAMHUPOBATh U BBIMOJHATE PabOTy B YCIOBHUSIX PEaIbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HSHHBIX TTPOOJIEM.



ba3oBble ucciaenoBarebCKue 1eCTBUA:

BIAJCTh HAYYHOM TEPMHUHOJIOTUCH, KIIOYEBBIMA TIOHATHSIMH H  METOJAMH
bu3nUecKoil HayKH;

BJIAJ€Th HaBBIKAMHM Y4E€OHO-UCCIEIOBATEILCKON M TPOEKTHOW JESITeNIbHOCTU B
o0nacTu (Pu3MKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOOB
pemieHus 3amad  (PU3UYECKOTO COJACpNKAHUSA, MPUMEHEHUIO Pa3IMYHBIX METOJI0B
MO3HAHUS,

BIAJCTh BUJAMU  JCSATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAaHMS, €ro
WHTEpHIpEeTalun, TPeoOpa30BaHUI0 U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYaIUsX, B
TOM YHCJIC TIPH CO3/IaHUN YIE€OHBIX MMPOCKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATh TIPUYHMHHO-CIICJICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1a49y, BHIABUTATH
runoTe3y e€ penieHusi, HaXoIUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHaJM3UPOBaTh TOJYUYCHHBIC B XOJI€ PEIICHHS 3aJaud PE3yJIbTaThl, KPUTUUECKHU
OIICHUBATh UX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1aUud B 00pa30BaTEIbHOM IS TEIBHOCTH,
B TOM YHCIIE TIPU U3yUYCHUU (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

yMETb  NEPEHOCUTh 3HaHUS 1O  (U3UKE B  NPAKTUUYECKYyI0  00JacTh
KU3ZHECATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJICH, MIPEJIaraTh OpUrHHAIbHBIC MTOAXObI U PEIICHMUS,;

CTaBUTH MPOOJIEMBI U 33a/1a4H, JIOMYCKAIOIINE aJTbTEPHATHUBHBIC PEIIICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIQJICTh HABbIKAMM TOJIydeHUs HHGOpMaAUU (PU3HUECKOTO COJEpKaHUs U3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBJISATH TIOWCK, aHAJIM3,
CUCTEMATU3AIMI0 M MHTEPIpETAIui0o WHOOpPMAIUU Pa3IUYHBIX BHIOB U  GopMm
MIPEJCTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTHh UH(POPMAIIUH;

UCITOJIB30BaTh CPEICTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B
pEIIeHNN KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3alMOHHBIX 3a/a4 ¢ COOTI0JICHUEM
TpeOOBaHMI APrOHOMUKH, TEXHHKHA OE30MaCHOCTH, THTUEHBI, pecypcocOepexeHus,
MIPABOBBIX U ITUYECKUX HOPM, HOpM UHGOPMAIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COACPKAHUS B Pa3IMYHBIX dopmaTax ¢ y4dETOM
Ha3HaueHUs WHPOPMAIMK | IICJICBOW ayJAUTOPWHU, BHIOMpAs ONTUMAIBHYIO (Qopmy
MIPE/ICTABIICHUS I BU3YyaJIM3AIUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIAThH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOU JAESTEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKYA KOHPIUKTHBIX CUTYallMid U CMATYATh KOH(QIUKTHL

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOXO TOUKY 3PEHMS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U NHIMBUIyaJIbHOW PabOTHI;

BBIOMPATh TEMATUKY U METO/bl COBMECTHBIX JIEUCTBHUI C YUYETOM OOLIMX MHTEPECOB
Y BO3MOXKHOCTEH KaXKJI0r0 WIEHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBHUSA MO €€ TOCTUKEHHUIO: COCTABIIATH IUIAH JIEHCTBHUM, PaCIPEACIIATh POJIM C yUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJIaTh PE3yIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAaueCTBO CBOErO BKJIAJa M KaXXJIOTO YYaCTHHKA KOMAaHIbI B OOIIMA
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[pe/uiarartb  HOBBIE  IIPOEKTHI, OLICHUBATh MACU C IO3ULUU  HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh MO3UTUBHOE CTPATETUYECKOE MOBEIAEHUE B PA3JIUYHBIX CUTyalUsAX,
IPOSIBJISITH TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusauus:
CaMOCTOSITENIEHO OCYIIECTBIISATh IO3HABATEIbHYIO JAESTEIBHOCTh B 00J1aCTH (PU3UKU
U aCTPOHOMUH, BBIABIISATH IPOOJIEMBI, CTaBUTh U OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTAaBJIATh IUIAH PELIEHUS PAacYETHBIX M KaueCTBEHHBIX 3a]ad,
IJIaH  BBIMOJHEHUS MPAKTUYECKOW paboThl C Yy4ETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;
JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;
paciupsTh paMK1 yueOHOro IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JIeJIaTh OCO3HAHHBIN BHIOOP, apryMEHTUPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pEILICHHUE;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO 3PYIUIMA B 00JacTU (DU3UKH,
MOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:
JlaBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCHTb KOPPEKTHUBBI B JIESATEIbHOCTb,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;
BJa/IeTh HABBIKAMHU IO3HABATEIBbHOW pPEQIIEKCHMH KaK OCO3HAaHHUS COBEpUIAEMbIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHU;
UCIIOJIb30BaTh MNPUEMBI pediieKCuu sl OUEHKH CHUTyallud, BbIOOpa BEPHOTO
peleHus;



YMETb OILICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIKEHUIO;
IPUHUMATh MOTHUBBI U ApTYMEHTHI APYTUX MPHU aHAIIM3€ PE3YJIbTaTOB AEATEIHHOCTH;
IPUHUMATH ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOWHCTBA,

IPUHUMATh MOTUBBI U @pTYMEHTHI IPYTHX IPU aHAJIHU3€ Pe3yIbTaTOB EATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mpouecce AOCTHMXKEHMSI JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPaMMbI IO
du3uKe U1 ypoBHS CpEeAHETo 001Iero 00pa3oBaHus y 00yUaOUINXCsl COBEPIICHCTBYETCS
AMOIMOHAIBHBIA HHTEIUIEKT, PEeAToaraiomuii copMupoBaHHOCTS:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIOCOOHOCTh IMOHHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHHE, BHJIETh HAIPABIICHUSI Pa3BUTHUSI COOCTBEHHOM 3MOIMOHANBLHON cephl, OBITH
YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHMSI,  BKJIIOYAIOIIETO  CAMOKOHTPOJb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IMOBEACHUE, CIOCOOHOCTh aallTUPOBATHCS K SMOIMOHAIBHBIM
MU3MEHEHUSM U TPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTUBAIIMH, BKIIOYAIOMICH CTPEMIICHUE K TOCTIKEHUIO LI U YCTIEXYy,
ONITUMU3M, UHUITUATUBHOCTh, YMEHUE JICUCTBOBATH UCXO/IA U3 CBOMX BO3MOXKHOCTEH;

SMIATHM, BKIIOYAIOIIEH CHOCOOHOCTh IOHUMAaTh 3SMOIMOHAIBHOE COCTOSIHHE
JIPYTUX, YUUTHIBATh €ro MPU OCYIIECTBICHUH OOUIECHUs, CIOCOOHOCTh K COUYBCTBHUIO U
COIIEPEKUBAHUIO;

COLIMAJIBbHBIX HABBIKOB, BKJIIOYAIOIIAX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C
JIPYTUMH JOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kijiacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TpUMEpax pojidb U MecTo (U3MKUM B (POpPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHbl MHUpPA, B pA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

VUUTBIBATh  TPAHUIBI ~ NPUMEHEHUS  U3YYCHHBIX  (U3MYECKUX  MOJCNICH:
MaTepuajibHas TOYKa, WHEpIUalbHAas CUCTeMa OTcuéra, aOCOIIOTHO TBEpPIOE TENO,
WJICaNbHBIM Ta3, MOJEIM CTPOCHUS Ta30B, XKUIAKOCTEW M TBEPABIX TEJ, TOYECYHBIN
AIIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a/ad;

pacno3HaBath (pu3uyeckue sBICHUS (MPOILECCH) M OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJIIPHO-KUHETUUECKOM TEOPUU CTPOCHUS BEIIECTBA W
AIEKTPOJAVMHAMHUKHA: PABHOMEPHOE U PABHOYCKOPEHHOE TMPSIMOJIMHENMHOE JBHKEHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYXHOCTH, WHEPIUS, B3aUMOJCHCTBUE Tel,
muddy3usi, OpOyHOBCKOE NBWKEHHE, CTPOCHUE KHUIAKOCTEH W TBEPABIX TEJ, U3MEHEHUE



o0béMa Ten mpu HarpeBaHuu (OXJAKICHHM), TEIUIOBOE pABHOBECHE, HCIIapEHHE,
KOHJIEHCAWs, TUIaBJICHUE, KPUCTAIIM3AlNsl, KUIIEHUE, BIAXKHOCTh BO3/1yXa, IMOBBIIICHUE
JaBJICHUs ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSA3b MEXIy MapaMeTpamu
COCTOSIHMSI Fa3a B M30IpoLECccaX, JIEKTPU3aLUs Tell, B3aUMOAECUCTBUE 3apsI0B;

ONKCHIBATh MEXaHWYECKOE [BWIKCHHE, WCIONb3ysad (U3MUECKHe BEIUYUHBL:
KOOpJIMHATa, MyTh, NEPEMEILIECHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa, WMITYJbC
Tena, KUHETUYEeCKash »JHEprus, IOTEHLUMAJIbHAs DJHEpPIus, MexaHuueckas paboTa,
MEXAaHUYECKass MOIIHOCTh; IPHU ONUCAHUM NPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUEHUS U €IWHHULBI, HaXOAUTh (OPMYJIBL,
CBSI3BIBAIOIIUE TAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU BEJIMUNHAMU;

ONKCHIBATh M3YUYEHHBIE TEIJIOBBIE CBOMCTBA TEJN U TEIUIOBBIE SIBICHUS, HCIOJB3YS
¢u3nyeckue BEJIWYUHBL: JABJICHUE rasza, TEMIlepaTypa, CpeIHsAs KUHETHYeCKas SHEprus
XAa0TUYECKOIO  JIBJKEHHSI  MOJIEKYJ, CpPEIHEKBAJpAaTHYHAs CKOPOCTb  MOJIEKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS 3HEprusi, pabora rasza, Ko3QQUUUEHT MOJIE3HOTO
JEUCTBUS TEIUIOBOTO ABUTATElNs; MPU ONUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHUI
CMBICII HMCHOJb3YEMBIX BEIUYHMH, UX OOO3HAYEHUS M E€OUHULBI, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOLIUE TAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMU BEIMUMHAM;

ONMCHIBATh M3YYECHHBIC DJIEKTPUYECKUE CBOWCTBA BELIECTBA W SJIEKTPUUYECKUE
ABJIEHHUS (IIPOLIECCHI), HCIMOIb3Yys (PU3MUECKUE BEJIMYMHBL: DJIEKTPUYECKHA 3apsim,
AIEKTPUYECKOE T0JIE, HANPSKEHHOCTh MOJIA, MOTEHLUHAN, PAa3HOCTh MOTEHUHUAJIOB; MPHU
ONKCAaHUU TPABUIBHO TPAKTOBAaThb (PU3UUECKUI CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HAUYEHUS M €IMHHULI; YKa3bIBaTh (DOPMYIbI, CBA3BIBAIOIINE JAHHYIO (PHU3HUECKYIO
BEJIMYUHY C JPYTMMH BETUYMHAMU;

aHAIM3UPOBaTh (PU3NYECKUE MPOLIECCHl U ABJICHUS, UCTIONb3Ys (PU3HMUECKHUE 3aKOHBI
W TPUHLMIBE: 3aKOH BcemMupHoro tsrorenus, I, II wu III 3akonsl HeroToHa, 3akoH
COXpPaHEHUS MEXaHUYECKOM DSHEPruM, 3aKOH COXPAaHEHUsS HMITYJbCa, MPHUHIIMII
CYNEpIIO3ULIUA  CWJI, MPUHLUMUII PABHONPABHUS HHEPLUMAIBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUSI BEUIECTBA, Ta30BbIE 3aKOHBI, CBA3b
CpelHE KWHETUYECKOM DOSHEPruM TEIJIOBOrO0 JABMKEHUS MOJEKYd C aOCONIOTHOM
TEMIIepaTypoil, MEpBbIA 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHHUS BJIEKTPUUYECKOTO
3apsiaa, 3akoH KysoHa, mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BhIpaXKEHHE U YCIOBUS (TpaHUIlbl, 0071aCTH) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE TNPUHLMUIBI JCUCTBUS MAaIIUH, MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MACHOI0 UCIIOIb30BaHUS B IOBCEIHEBHOW KU3HH;

BBIMOJHATH SKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO0 (PU3NYECKUX SIBJICHUN U MPOLECCOB C
UCIIOJIb30BAaHUEM TPSIMBIX U KOCBEHHBIX HW3MEpEHHUil, mpu 3ToM (HOpMYyIUPOBATH
npoOiemy/3aaqy W THUIOTE3y Y4YeOHOro SKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
MPEI0KEHHOTO 000PY10BaHHUSI, POBOJIUTH ONBIT U (DOPMYIUPOBATH BHIBOJIBI;



OCYIIECTBIAThH MPSMbIE U KOCBEHHBIC M3MEPEHUST (PU3NUYECKUX BEIUYWH, TIPU ITOM
BBIOMpATh ONTUMAJIBHBIN CLIOCOO U3MEPEHHUS U UCITOJIH30BAaTh U3BECTHHIE METO/IbI OLICHKU
MOTPEIIHOCTEN U3MEPEHUI;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEJIIMYMHAMHU C HCIIOJIb30BaHUEM
MPSIMBIX U3MEPEHUM, TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH PE3yJbTaThI
MOJIYYCHHOW 3aBHCHMOCTH (PU3WYECKHX BEIWYWH B BHUJE TAONHI] U TpaHUKOB, JENaTh
BBIBO/IbI 10 PE3YyJIbTaTaAM UCCIIEAOBAHNUS;

coOJII01aTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEICHUN HCCIIEJOBAaHUN B paMKax
y4eOHOT0 JKCIEPUMEHTa, Y4EOHO-UCCIEAOBATEIbCKOM M TMPOEKTHOM JEATEIBHOCTH C
WCITOJIb30BAaHUEM M3MEPUTEILHBIX YCTPONUCTB 1 1a00paTOPHOTO 000pYAOBAHUS;

pemarh pacdy€THBIC 3aa4d C SBHO 3aJlaHHON (PU3HUECKOW MOJEIBI0, WCIONb3Ys
dbu3nUecKkue 3aKOHbBl W TPHUHIUIBI, Ha OCHOBE aHalIM3a YCIOBUSA 3a/Ja4d BBHIOUPATH
(bU3MYECKYI0 MOJIENb, BBIICIATh (PU3NUECKUE BETUYUHBI U (POPMYIIbI, HEOOXOAUMBIE IS
€€ peleHus, MPOBOJNTh PACUYETHI M OLUECHUBATH PEAIBHOCTH IOJYYEHHOIO 3HAYCHUS
(bU3nYECKON BEJIMYUHBIL;

pelllaTh KadyeCTBCHHBIE 3aJaud: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPECUHUBYIO
[EMOYKY PACCYKJICHUI ¢ ONOPOI HAa U3YYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU U (HU3HUECKUE
SABJICHUS;

WCIIOJB30BaTh TMPU PEIICHUH YYEOHBIX 3ajlad COBpEMEHHbIe HH(GOPMAIMOHHBIE
TEXHOJIOTUH JIJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U TPEJICTABICHUS YUEOHOM
U HAyYHO-TIOMYJISIpHOW WHGOpMAIMKM, TOJYYEHHONM W3 Pa3IMYHbIX HCTOYHUKOB,
KPUTHUYECKU aHATU3UPOBATH MOJIyIaeMy0 HH(POPMAIIHIO;

MPUBOAUTH TPUMEPHl BKIAJAa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 10 (DU3MKE B TOBCEIHEBHOM >KM3HM IS
oOecrieueHusi 0O€30MACHOCTH TMpU OOpamieHuu C TpudopaMu U  TEXHUUYECKUMHU
YCTPOMCTBaMH, Il COXPAHEHHS 370pOBbSI U COOJIIOJCHUS HOPM HSKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B IpymIe C BBHIMOJHEHUEM PA3IUYHBIX COIUAIIBHBIX POJICH, MIIaHUPOBATH
paboTy TpyMIbl, palMOHAIIBHO PacHpeiesiTh 0053aHHOCTH U TUIAHUPOBATH JIEITEIbHOCTh
B HECTaHJApPTHBIX CHUTYallMsIX, aJI€KBAaTHO OLIEHUBATh BKJIAJ Ka)XJOT0 U3 YYAaCTHHKOB
IPYIIBI B pElIEHUE pacCMaTpUBAEMOM MPOOJIEMBI.

K xoniy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPUMEPAX poib W MecTo GU3NKM B  (POpMUpPOBAHUHU
COBPEMEHHOW HAayyHOW KapTUHbl MHUPA, B pA3BUTUH COBPEMEHHOW TEXHUKH U



TEXHOJIOTUM, B MPAKTUYECKOM JESATEIbHOCTH JIFOJEH, ULEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIIBl MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJENEH: TOUYEUYHBIH
AIEKTPUUECKUI 3apsi/i, JIyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, SAEPHAs MOJENb aToMma,
HYKJIOHHAsI MOJIEJThb aTOMHOTO s/Ipa MPU PEIICHUH (PU3NIECKUX 3a]1a4;

pacno3HaBath (pu3MdecKkue sBICHUS (MPOILECCH) W OOBSICHATH MX Ha OCHOBE
3aKOHOB DJJIEKTPOJMHAMUKU M KBAaHTOBOW (PU3UKHU: dJIEKTpUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHUTHOE JCHCTBUSA TOKa, B3aUMOJCHCTBUE
MarHuTOB, AJIEKTPOMArHUTHAs MHIYKIHS, ACHCTBUE MATHUTHOIO MOJS HA TMPOBOJHUK C
TOKOM U JBWKYIIUNCA 3apsiji, SJEKTPOMAarHUTHBIC KOJIEOAHUS U BOJIHBI, MPSIMOJIMHEITHOE
pacmpocTpaHeHHE CBETa, OTpaXeHHe, MperoMieHue, uHTepdepeHus, audpakuus u
noJIsIipu3aIlisl CBETa, JUCIiepcusi cBeTa, (QoroanekTpudeckuit s¢dext (dhoTodaddexr),
CBETOBO€ JABJICHHE, BO3HUKHOBEHHWE JIMHEWYATOrO CIIEKTpa aroMa BOJOpPOJa,
€CTEeCTBEHHAsl U UCKYCCTBEHHAsI PaAUOAKTUBHOCTH;

OMHUCHIBATh H3YyUYCHHBIE CBOMCTBAa BelIeCTBA (AJIEKTPUUYECKUE, MAarHUTHBIE,
ONTHUYECKUE, DJICKTPUUYECKYIO MPOBOJAUMOCTH PA3JIMUHBIX CPE) U DJIECKTPOMATHUTHBIC
SBJICHUS (TIPOIECCHI), UCTIONB3YS (PU3NYECKUE BEIMYMHBL: SJICKTPUUYECKUUN 3apsjl, cuja
TOKa, DJEKTPUUECKOE HAINpPSKEHUE, JJIEKTPUUECKOE COIMPOTUBIIEHHE, Pa3HOCTh
MOTEHIIUAJIOB, JIEKTPOJABUKYIIAs CUJia, paboTa TOKA, MHAYKIMS MarHUTHOTO TOJIs, CHJIa
Awmmnepa, cwia JlopeHlla, WHIYKTUBHOCTb KAaTYyIIKH, OHHEPIUS HJICKTPUUYECKOTO U
MarHuTHOTO TOJICH, MEPUOJ U 4YacToTa KoyieOaHUN B KOJIeOATEIbHOM KOHTYpE, 3apsll U
CHJIa TOKa B TIPOIIECCE TapMOHUYECKHX OJJICKTPOMAarHUTHBIX KoseOaHuii, (HoKycHOe
pacCTOsIHUE W ONTHYECKas CHJia JIMH3bI, MPU ONUCAHWUU TMPABUIBHO TPAKTOBATH
(U3UYECKUIT CMBICIT UCIOJIb3YEMbIX BEJIWYUH, UX O0O3HAYCHUSI U €UHUIIbI, YKA3hIBATh
(dbopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BEIUUMHAMU,

ONKCHIBATh M3YUYEHHBIC KBAHTOBBIC SIBJICHHS M IMPOIECCHI, UCTONB3Ys (hr3ndeckue
BEJTUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U YacTOTa CBETA, DHEPTHUS
U UMITYJIbC (DOTOHA, MEPUO]T MOJTypaciaja, YSHEPTUsl CBSA3U aTOMHBIX sJIep, PU ONMUCAHUU
MPABUWIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCTOJb3yEMbIX BEJIMUMH, UX 0003HAYCHUS U
€IUHULIbI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIONIME AaHHYIO (DU3NUECKYI0 BEIMYHMHY C
JPYTUMU BETUYMHAMHU, BBIYUCIIAThH 3HaUeHUE (PU3UYECKON BEJIMYUHBI,

aHATM3UPOBATh (PU3UYECKUE TIPOIIECCHI U SBJICHHUSI, UCTIONB3YS (PU3MUECKHUE 3aKOHBI
U MPUHIUIBE: 3aK0OH OMa, 3aKOHBI TOCJIEA0BATEILHOTO U MapauIeIbHOIO0 COCIMHEHUS
MPOBOAHUKOB, 3aKOoH Jlkoyns—J/IeHna, 3aKOH JIIEKTPOMAarHUTHOW WHAYKIMU, 3aKOH
NPSIMOJIMHEWHOTO  PAClpOCTPAHEHUsSI CBETA, 3aKOHbl OTPaXEHUS CBETa, 3aKOHbI
MpEJIOMJICHUST CBETa, ypaBHeHUE OWHITEWHa s (porodddexTa, 3aKOH COXPAHCHUS
SHEPIruM, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPAHEHHMs SJIEKTPUYECKOIro 3apsija,
3aKOH COXpaHEHUsI MacCOBOr0 4Yucia, MocTynaTel bopa, 3aKoH pajiMoakTUBHOTO pacraja,



Ipyu 3TOM pa3inyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BEIPOKEHHE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTpEENATh HaIpaBJICHUE BEKTOpA WHAYKIIMM MATHUTHOTO TMOJS MPOBOJHUKA C
TOKOM, CHJIbI AMmIiepa u cuiibl JIopeHiia;

CTPOUTh M OIMCHIBATh HM300pa)KEHWE, CO37]aBaeMOE€ IUIOCKAM 3€pKajoM, TOHKOM
JIMH301;

BBITIOJIHATH YKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (DU3UUECKUX SBICHUN U TIPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHHl: Mpu 3TOM (HOpMYyIUpOBaTh
npobiemy/3aauyy W THUIOTE3y Y4YeOHOro SKCHEpUMEHTa, COOMpaTh YCTAHOBKY U3
MIPEIOKEHHOTO 000PYI0BaHHUSI, POBOIUTH OMBIT U (DOPMYITUPOBATH BHIBOIBI;

OCYIIECTBJIAThH MPSMbIE U KOCBEHHBIC M3MEPEHUST (PU3NUECKUX BEIWYUH, TIPH ITOM
BBIOMPATH ONTUMAJIBHBIN CIOCOO U3MEPEHUS U UCTIOIh30BaTh U3BECTHBIE METO/IbI OLIEHKH!
IIOrPETHOCTEN U3MEPEHU;

WCCJICIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C HCIIOIB30BAHUEM MPSMBIX
U3MEPCHUI: TIPH O3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJbTAThI
MOJIYYCHHOW 3aBHCHMOCTH (PU3WYECKHX BEJIMYWH B BHUJE TaOmWI ¥ TpaduKOB, JETIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BAHNUS;

coOJII0/1aTh MpaBuiia 6€30MacHOro TPyJa MpU MPOBEIECHUN HCCIICJOBAaHUN B paMKax
y49eOHOTO JKCIIEPUMEHTa, YICOHO-UCCIEAOBATEIbCKOM W TPOCKTHOW JCATEIHHOCTH C
HCITOJIb30BAaHUEM M3MEPUTEIHLHBIX YCTPONCTB U 1a00paTOPHOTO 000PYI0BAHUS;

pemarh pacy€THbIC 3aJladyd C SBHO 3aJlaHHON (U3MUYECKOW MOJEIbI0, HCIONb3Ys
dbu3nYecKkue 3aKOHBI W TPHUHIUIBI, Ha OCHOBE aHalIM3a YCIOBUS 3a/Jaud BBHIOMPATH
(bU3NYECKYI0 MOJIENb, BBIACHATH (PU3NYECKHE BETUUYUHBI U (POPMYIIBI, HEOOXOAUMBIC IS
e pemieHus, MPOBOIUTh PACUYEThl M OICHWUBATH PEATBLHOCTH IMOTYYCHHOTO 3HAYCHHS
(bu3nYECKON BEJIMYUHBI;

pemiath KauyeCTBEHHbIE 3aJaud: BBICTPAUBAaTh JIOTUYECKH HEMPOTUBOPEUHBYIO
[EMOYKY PACCYKJICHU ¢ OMIOPOI HAa M3YUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUYECKHE
SIBJICHUS,

WCITOJIB30BaTh TPU PEIICHUHM Y4YeOHBIX 3a7a4 COBPEMCHHBIC HH(POPMAIMOHHBIC
TEXHOJIOTHH JIJIS1 TIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPITPETAIINH U TIPEICTABIICHUS yIeOHOMH
U HAyYHO-TIOMYJISIpHOW WHGOpMAIMKM, TOJYyYEHHONW W3 PAa3IMYHbIX HCTOYHHKOB,
KPUTUYECKU aHATU3UPOBATH MOJIyIaeMY0 HHPOPMAIIHIO;

OOBSCHATh TIPUHIIMIBI JIEHCTBHUS MAaIlIuH, TPHOOPOB M TEXHHYECKUX YCTPOWCTB,
pasnuyaTh YCIOBHUS UX 0€30MMaCHOTO MCIIOIh30BAaHUS B IIOBCEIHEBHOM KU3HH;

NPUBOAUTHh TPUMEPHI BKIAJAa POCCHUHCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTUH;



UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA O (U3MKE B TOBCETHEBHOW KU3HU JUIS
oOecrieueHrss 0€30MacHOCTM TpH  OOpalieHMH C NOpubdopaMud U TEXHUYECKUMHU
YCTPOWCTBAMH, JUISI COXPAHEHHS 3I0pPOBbS M COOJIOJACHHUS HOPM 3KOJOTHMYECKOTO
MIOBEJICHUS B OKpY’KaIOLIeH cpene;

paboTaTh B TpyIe ¢ BHIMOJHEHUEM Pa3HMYHbIX COLMAIBHBIX POJEH, MIaHUPOBAThH
palboTy IpyMIbl, PAlIMOHAIBHO paCIpenesaTh O0SA3aHHOCTH U IJIAHUPOBATH ACSITEILHOCTD
B HECTAaHAAPTHBIX CHUTYallMsIX, aJ€KBAaTHO OLIEHUBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB
TPYIIIBI B PELICHUE PACCMATPUBACMOM MPOOIIEMBI.



11 KITACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarunuTtHOe noje. IJIeKTpoOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
MexaHu4eCKHE U JIEKTPOMArHuTHbHIE bubnnoreka [JOK
2.1 12 1
Kose0aHus https://m.edsoo.ru/7f41c97c
MexaHn4eCKHe U JIEKTPOMarHuTHbHIE bubnuoteka [JOK
2.2 8 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onritka 13 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 33
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OcCHOBBI CIELIMATIBHON TeOpUn 5 1 bubnnoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 5
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnmoreka [JOK
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 16 https://m.edsoo.ru/7fA1ca7c
4.2 Ctpoenue atoma 4 bubmuorexa [JOK



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

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

4.3 ATtoMHOE S71pOo

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

Uroro no pazgeny

26

Paznen 5. JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 12 EEESSH;I;T:;Z?S}; £41097c
Htoro no paznemny 12
Pa3nen 6. OBOBLIAIOHIEE TIOBTOPEHUE

6.1 O6o0miaromee MOBTOPEHNE 4 E;ISSH;I;T:;?)&OU% £41097¢
Hroro no pazneny 4
PeszepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

11 KITACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Konrpouabnsie | IIpakTnyeckue
n/n Bcero H3yuyeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
[TocTostHHBIE MAarHUTHI U X
B3auMojieiicTBue. MaruurHoe
1 nosnie. Bektop MarHuTHOM 1 Bubmorexa LIOK
) P https://m.edsoo0.ru/ff0c9778
MHAYKIUK. JIunun
MarHUTHOM MHIYKLIHUH
MaruautHoe nosie
5 MIPOBOJIHUKA C TOKOM. OTBIT 1 bubnuoreka [JOK
Opcrena. Bzanmoneiicteue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaboparopHas paboTa
3 «13 peHI/II; MaFI;—)II/ITHOFO TOJIS 1 1 bubmmorexa [TOK
v https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM)
JlelicTBME€ MArHUTHOTO TTOJS
Ha MPOBOJIHUK ¢ TokoM. Cuna
4 Awmmnepa. JlabopaTtopHas 1 1 bubnnoreka [JOK
pabota «lccrnenoBanue https://m.edsoo.ru/ff0c9ac0
JIEMCTBUSI TOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME MAarHUTHOTO TTOJIS
Ha JBUXK cs
Yo bubnmoreka [JOK
5 3apspKeHHYIo yacTtuity. Cuma 1

Jlopenia. PaGoTa cubl
Jlopenua

https://m.edsoo.ru/ff0c9df4



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

DJIeKTpOMarHuTHas
uHaykmus. [lotok BekTopa
MarHuTHOW uHaykuuu. IJC
WHIYKIUU. 3aKOH
ANEKTPOMATHUTHOMU
nHaykuuu Papanes

JlaGopaTtopHnast pabota
«Hccnenosanue sIBJICHUS
AIEKTPOMArHUTHOMN

UHIYKIIAN»

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

NuaykTuBHOCTS. SIBIEHUE
camonHykuuu. J1C
CaMOMHYKIMH. DHEprus
MarHMTHOTO TOJIS KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE
nosue

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTponcTsa u
UX IPUMEHEHHUE: TOCTOSHHbBIE
MarHuThbl, JIEKTPOMArHUTHI,
AJIEKTPOJIBUraTeNb,
YCKOPUTEIIHN dJIEMEHTAPHBIX
4acTUL], UHAYKIIMOHHAS [1€Yb

10

O6o06maromuit ypok
«MarauTHoe ToJe.
DNeKTpOMarHuTHas
WHIYKIUSD)

bu6mmorekxa [OK
https://m.edsoo.ru/ff0cab82

11

KonTpomnpHas pabota mo Teme
«MarsuTtHoe noJe.
DJIeKTpOMarHuTHas

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58



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

WHITYKITUSD

12

CBoOOIHBIE MEXaHUYECKHE
kosnebanus. 'apMoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKHUX KOJeOaHUM.
IIpeBpaiienue s3uepruu

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

13

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
MepPHOa MAJIBIX KOJICOaHMIA
rpy3a Ha HATH OT JTHHBI
HUTH B MacChI TPy3a»

14

KonebarenbHbIi KOHTYD.
CBo0OoHbBIE
3JIEKTPOMAarHUTHBIE
KoJIeOaHUs B MJ1€AIbHOM
K0JIeOaTeIbHOM KOHTYpE.
AHajorus Mexay
MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMH
KoJ1e0aHUsIMU

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

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUSA DHCPIrun B
u7eabHOM KoJleOaTeTbHOM
KOHTYpe

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4

16

Pemenue 3amau

17

IIpencrasnenue o
3aTyXalIIUX KOJICOaHHSIX.
BriHyX1cHHBIE
MeXaHUYECKue KoJaeOaHMs.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

Pe3onanc. Beinyx1eHHbBIE
3JICKTPOMArHUTHBIC
KoaeO0aHus

18

IlepemMeHHBIN TOK.
CunyconaaibHbIN
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKa.
AMIUTUTYAHOE U
JICUCTBYIOILEE 3HAYCHUE
CHUJIbI TOKA U HAIPSIKEHUs

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

19

Pemenue 3amau

20

Tpanchopmarop.
[TpousBoaCTBO, epeaaya u
noTpeOJICHUE ITCKTPUIECKOM
SHEPrUU

21

Pemenue 31au

22

YCTpOUCTBO U IPAKTUUECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO
3BOHKA, TEHEPATOPA
MEPEMEHHOTO TOKA, JIMHUI
3JeKTponepeay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

22

DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
HCITOJIb30BaHUS
AIIEKTPO3HEPTUHU B
[IOBCEHEBHOM KU3HU

23

MexaHn4ecKre BOJIHEI,
YCJIOBUS paclpOCTPaHECHUS.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

ITepuoa. Cxopocthb
pacnpoCcTpaHeHHs U JJIMHA
BouiHbI. [lonepeunsie u
MPOJIOJILHBIE BOJIHbI

24

Penrenue 3anau

25

3Byk. CKOpOCTb 3BYyKa.
I'poMkocTs 3ByKa. BeicoTa
toHa. TemOp 3ByKa

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

26

Pemenue 3amau

27

ONEeKTPOMarHUTHbIE BOJIHBL,
MX CBOWCTBA U CKOPOCTb.
[IIxana 3eKTpOMarHuTHBIX
BOJIH

bubmuoreka [JOK
https://m.edsoo.ru/ffOccfe0

28

[IpuHIUIIBI paAOCBA3U U
TeJeBuIeHNA. Pa3BuTne
CPEICTB CBS3HU.
Pagnomnokamnus

29

Pemenue 3amau

30

KonrponbHas pabora
«Konebanus u BOTHBI»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

31

[IpssmonunenHoe
pacrpoCTpaHEHUE CBETA B
OIHOPOJHOM Cpene.
TodedHbIN HCTOYHHUK CBETA.
JIyd cBera

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd350

32

OTtpakeHue cBeTa. 3aKOHBI
OTpaKEHHsI CBETA.
[TocTpoenune n3o0paxeHuit B

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd4e0



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

IIJIOCKOM 3€pKajc

33

Penrtenue 3anau

34

[Ipenomnenue ceeta. [TonHoe

BHYTpPEHHEE OTpa’KEeHUE.

[IpenenpHbIN yrod MmoaHoro

BHYTPEHHET0 OTPaXKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd7f6

35

JlaGopaTopHnas pabota
«M3mepenue nokazaresst
MPEJIOMIICHUS CTEKIIa

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd67a

36

JInn3sl. IlocTpoenue
M300pakKeHH B JIMH3E.
®opmyiia TOHKOHU JIMH3BI.
YBenuyeHue JuH3bI

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

37

JlaGopaTtopHast pabota
«Hccnenosanue cBONUCTB
M300paKeHH B TUH3aX)

38

Hucnepcus cera. CroxxHbIN
coctaB Oenoro ceera. L{Ber.

JlaGoparopHas paboTa
«Habmronenue nucnepcuu
CBETa»

39

WnTepdepennus ceera.
Hudpaxus ceta.
JudpaxknuonHas pemeéTka

bubmuorexa [JOK
https://m.edsoo.ru/ff0ced22

40

[TonepedyHOCTH CBETOBBIX
BosH. [lonspuzanus ceera

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf02e

41

Onrruueckue mpuOopsI 1
YCTPOMCTBA U YCIIOBHS UX



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

0€e3011acHOTI0 IIPUMEHCHUA

42 Penrtenue 3anau

43 KoHnTtposbHas padota
I'paHuUIIBI MPUMEHUMOCTH

a4 KJIACCMYECKOW MEXAHUKH. bubmuoreka [JOK
[ToctynaTel cnenuanbHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHFHOCTU
OTHOCUTENBHOCTh

45 OJHOBPEMEHHOCTH. bubnunoreka [JOK
3ame1yieHne BpEeMEHH U https://m.edsoo.ru/ffOcfa42
COKpAIICHHUE ITTUHBI
DHeprus u UMIYJbC

46 PEAATUBUCTCKON YaCTULIBI. bubnuoreka [IOK
CBs13b MaccChl ¢ SHEPTUEH U https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MOKOS

47 Pemenue 3agaq
KonTponbHas pabora «.

48 OCHOBBEI crieIaIbHON bubnmorexa LOK

https://m.edsoo0.ru/ffOcf6f0

TEOPHUH OTHOCUTEIBHOCTH

49 ®otonsl. opmyiia [1nanka. bubnnorexa [JOK
DHeprus U UMNyiIbCc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE Bu6mrorexa [OK

>0 dororpexra. Ombrrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsbI poTodddexTa.

51 VYpaBHeHue DiHIITeHA 17151 bubnmoreka [JOK

dotorpdekra. «KpacHas
rparuiay Gorodddexra

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

52

Penrtenue 3anau

53

Penrtenue 3anau

54

JaBaenne ceera. OnbIThl I1.
H. JleGeneBa. Xumuueckoe
JNICUCTBHUE CBETA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d04a6

55

TexHuueckue ycTpoucTBa u
MPAKTUYECKOEe MPUMEHEHHE:
dboTo31eMEHT, GOTOIATUHK,
coJHeyHast Oarapes,
CBETOAMO/

56

Pemenue 3agad mo reme
«DneMeHTsl KBAaHTOBOM
OIITUKN)

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0302

57

Mogens atoma Tomcona.
Omneiter Pesepdopaa mo
pPacCesHUIO (-YaCTULI.
[TnanerapHast MoAenb aToMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

58

IToctynatel bopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

59

N3nyyeHnne u noraonieHre
(hOTOHOB MpH TIEPEX0Ie
aToMa C OJTHOTO YPOBHS
SHEPIrUM Ha Apyrou. Buasl
CIIEKTPOB

bu6mmorekxa [{OK
https://m.edsoo.ru/ff0d0afa

60

Pemenue 3amau

61

BoJsHoBEIE CBOMCTBA YaCTHIL.

Boumnsl ne bpoins.
KopnyckynsipHo-BoaHOBOMI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0ca8



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

AyaJInu3M. CrioHTanHoe U
BBIHYXXICHHOC N3IYUYCHUC

62

OTKpBITI/IC PaanOaKTUBHOCTHU.

Omneitel Pesepdopaa mo
OTIpEe/IeNIEHUIO COCTaBa
pPaauoOaKTUBHOTO U3TyYEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

63

Pemenue 3amau

64

Pemenue 3amau

65

CsoiicTBa anb(da-, 6era-,
ramMma-u3JryqdeHus. Biusaue
PaIMOAKTUBHOCTH HA KUBBIC
OpPTaHU3MBI

66

OTKpbITHE IPOTOHA U
HeliTpoHa. 3oronsl. Anbda-
pacnaj. JJIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmaj.
I'amma-usnydenue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

67

Pemenue 3amau

68

OHeprus CBA3U HYKJIOHOB B
anpe. SlnepHsie peakuuu.
SInepHslil peakTop.
[Ipob6nembl, epcreKTUuBsI,
JKOJIOTHYECKUE ACTIEKTHI
SIEPHOW SHEPTETUKHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

69

Pemenue 3agau

70

KonTponbhas pabora

71

DneMeHTapHbIe YaCTUILIBI.
OTKpBITHE TO3UTPOHA.

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



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

MeTtopl HaOMIOIEHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX
yactull. Kpyrieli cton
«DyHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($u3nUecKoil KApTHHBI MUPa»

72

Bun 3B€3aHOr0 Heba.
Co3Be3aus, spkue 3BE31pbl,
IIJIaHCTHBI, UX BUIUMOC
nBwxenue. ConHevHas
cucremMa

73

Comnnue. Conneynas
aKTUBHOCTh. VICTOYHHK
sHepruu CoslHIA U 3BE3 ]

74

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
TJ1aBHOU
MOCJIEI0BATEIbHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIe
MIPEICTABICHUS O
MIPOUCXOKICHUH U SBOJIIOLIUU
ConHua u 3B€37

75

Mineynsiii [1yre — Hama
T'amakTuka. Ilomoxenue u
npmkenue CoaHIa B
I'amaktuke. I"'amakTukn.
UéEpHbie abIpHI B Apax
raJlakTHK




76

Bcenennas. Paz6eranue
rajnaktuk. Teopus bonbiioro
B3pbIBa. PenukroBoe
usnyyeHue. MeraragakTuka

77

Hepemennsie npo6ieMsl
ACTPOHOMHH

78

Pemenue 3amau

79

KonrponbsHas pabota
«OIJIeMEHThI aCTPOHOMMH U
acCTpOPUZHKI

80

Ob6o6maromuii ypok. Poib
(GU3UKK ¥ aCTPOHOMUH B
3KOHOMHYCCKOMH,
TEXHOJIOTHYECKOH,
COLMAJIBHOW U 3TUYECKOMN
cdepax AeITeTbHOCTH
YyelnoBeKa

81

Ob6o6maromuit ypok. Pons n
MecTO (PU3UKH U ACTPOHOMUHU
B COBPEMEHHOHN Hay4YHOHN
KapTHUHE MHUpa

82

O6o06marommii ypok. Posb
¢buznueckoil Teopun B
dbopMupoBaHUU
MPECTaBICHUN O
¢u3nueckoil kapTHHE MHUpa

83

O6o6maromuii ypok. Mecrto
¢$u3nUecKoil KapTHHBI MUpPA B
o011eM psiTy COBPEMEHHBIX




€CTeCTBEHHO-HAyYHBIX
MPEeJICTaBICHUI O IPUPOJIE

Pe3epBHbIil ypok. MaruuTHOE

84 noJse. DJIeKTpOMarHuTHas 1
WHIYKIUS
Pe3epBHblii ypok. OnTuka.

85 OCHOBBI CTICITHATBHOM 1
TEOPHUH OTHOCUTEIHHOCTH
Pezepusblii ypok. KBanToBast

86 (’pmlfxa. S;IGIE)MeHTI)I 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d1784

ACTPOHOMHH U acTPOU3NKU

87-

103 PeszepBHbIE ypoku

OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Gusuka, 11 kmace/ Msikumies I'.J1., Byxosuer b.b., Yapyrun B.M.
nox penakiueit [TapdpentreBoit H.A., AkiimonepHoe 00111eCTBO

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
®dusuka,llxkmacc/Mskumesl .., Byxosues b.b.,Yapyrun B.M..,niox
penakuueii [TappentoeBoit H.A., M3znatensctBo " [IpocBenienue"
3amaunuk 10-11xmacc,A.IT.PeiMmkeBuy,u3nateasctBo "JJPODA"
Hunnaxktnueckue marepuansl Ousnkal 0,duznka 11,A.E. Maposn,E.a.

Mapon ,uznarensctBo "Ipoda"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI
CETU UHTEPHET

DneKTpoHHbIE yueOHbIE MTOCOOUS

1. http://www.metod-kopilka.ru MeToauueckas KOmuiIKa

2. http://fcior.edu.ruhttp://eor.edu.ru denepanbHbIil HEHTP
nH(pOopMaIMOHHBIX 00pa3oBaTenbHbIX pecypcoB (OMC)

3. http://pedsovet.su Ilegarorudeckoe cooOiecTBO

4. http://school-collection.edu.ru Enunas xommexuus udpoBbIX

00pa3oBaTeNbHBIX PECYPCOB.






