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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpPEIIHEro OOIIETro
o0Opa3oBaHHus pa3paboTaHa HA OCHOBE MOJIOXKEHUI U TpeOOBAaHUH K PE3YJIbTaTaM
OCBOEGHUSI OCHOBHOU 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbXx B @I'OC
COOQO, a Takxe c yd€toM (eaepaibHOil paboyell mporpaMMbl BOCIUTAHUSA U
KOHIIETIIIMY TpenojaBanus yueoHoro npeamera «Dusuka» B 00pa30oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yIommx OCHOBHEIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copnepxxanue mnporpaMMbl MO (U3HKE HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOyuaromuxcs 10-11 kiaccoB mpu
oOyueHnn uX @u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NEeATeIbHOCTHOrO  monaxoxa. IIporpaMmmMa mo  (Qu3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k MmIaHUpPyEeMbIM JIHUYHOCTHBIM, MPEAMETHBIM U
METaNpeIMETHBIM pe3yJibTaTaM O0yUeHHUS, a TAKKE YUUTHIBAET HEOOXOIUMOCTh
peanu3ali  MEXKMPEIMETHBIX CBi3ed (U3UKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeaMeTaMHu. B Hell ompenemnsitoTcsi OCHOBHBIE IENH H3YYCHHS
(bU3UKH Ha YpPOBHE CPEHETO 00IIero o0pa3oBaHusl, MIAHUPYEMbIE PE3yJIbTaThl
OCBOEHHUS Kypca (U3UKHU: JUMYHOCTHBIE, METamnpeIMETHBbIC, MpeAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma 1o Qu3MKe BKIIOUYALT:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca GU3HKK Ha 6a30BOM YPOBHE,

B TOM YHCJIE TIPEAMETHBIE PE3YIbTaThl MO rofgamM o0y4YeHUs;

e coJiepKaHue yueOHoTo npeamera « Pu3nKa» mo rojgaM 00yueHHUs.

®du3nka Kak Hayka O HauOosiee OOMIMX 3aKOHAX MPHUPObI, BBHICTyMas B
KauecTBe y4eOHOT0 IPeIMETa B IIIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA]] B CHCTEMY
3HaHU 00  okpyxarmem wmupe. [lkonbHbld  Kypc  (u3MKH  —
CHUCTEMOOOpa3yIomMUi  JJI1  €CTECTBEHHO-HAYYHBIX YYEOHBIX TMPEIAMETOB,
MOCKOJIbKY (PU3WYECKHe 3aKOHBI JIeKAT B OCHOBE TMPOIIECCOB W SIBJICHUH,
M3y4aeMbIX XUMHUEH, Ouosiorueut, ¢usnueckoil reorpadueir u acTpOHOMHEH.
Hcnonp3oBaHne M aKTUBHOE TMpUMEHEHHE (U3MUECKUX 3HAHUM OMpeeiseT
XapakTep W pa3BUTHE pPa3sHOOOPA3HBIX TEXHOJOTUNH B cdepe SHEPreTUKH,
TpPaHCIIOPTa, OCBOCHUSI KOCMOCA, MOJyYeHUSI HOBBIX MaTEPUAIOB C 3aJJaHHBIMU
cCBOWCTBaMH ® JApyrux. W3yueHue (QU3MKM BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOydYaroumuxcsi, B
dbopMHpoBaHWEe YMEHUW MPUMEHSTh HAyYHBIH METOJ TO3HAHUA MpU
BBITIOJIHEHUU UMHU YY€OHBIX HCCIIEJOBAaHUM.



B ocHOBY kypca ¢u3ukm 171l ypOBHS CpeIHEro oOImero oopa3oBaHUS
MOJIOKEH P WACH, KOTOPhIE MOXKHO pPacCMaTpUBaTh KaK TPHHIIUIBI €T
OCTPOCHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU ¢ HEW KypC SBISICTCS JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKUT MaTepUa 13 BCEX Pa3/ieloB (PU3MKH, BKITIOUAET KaK
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cCOOTBETCTBUU C HEM Marepuasl Kypca (U3UKH
o0bequHEH BOKpYr du3nueckux Teopuil. Bemymmum B Kypce sBISeTCS
dbopmMHpoBaHUE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pPUU, BEIIECTBE U
ToJIe.

Hoes cymanumapuzayuu. EE€ peanuzanus npearoiaraeT HUCIOIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMANa (U3UYECKON HAyKU, OCMBICIICHUE CBSI3U PA3BUTHS
bu3uku ¢ pa3BUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoess npuxnaonou nanpasnennocmu. Kypc (usuku mnpeanonaraet
3HAKOMCTBO C IIAPOKUM KPYTOM TEXHUYCCKUX U TEXHOJIOTHICCKUX MTPUITOKEHUIH
U3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes »sronoeuzayuu peanusyercs TOCPEIACTBOM BBEICHUS DJIEMEHTOB
COJIEp)KaHus, TOCBSIIEHHBIX SKOJIOTHUYECKUM TMpoOjIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TaKKe OOCYXICHUSI
npo0seM  palMoOHAILHOTO  TPUPOJOMNOJIB30BAHUS M IKOJOTHYECKOM
0€30MMacHOCTH.

CrepHEBBIMU dJIEMEHTaMHU Kypca (PU3UKH Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus ABJIAIOTCA puznyueckue Teopuu (GopMHpOBaHUE MPEACTABICHUMN O
CTPYKType MOCTPOCHUs GU3NUECKON TEOPHH, posid (PyHIAMEHTAIbHBIX 3aKOHOB
U TPUHIUNOB B COBPEMEHHBIX TMPEACTABICHUSX O TMPUPOJE, TpaHUIaX
MPUMEHUMOCTH TEOPHUH, Il ONHCAHHS €CTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIIECCOB).

CucTeMHO-IeSTEIEHOCTHBIN MOX0/ B Kypce GU3UKH Peali3yeTCs MPEexkIe
BCErO 3a CYET OPraHU3ALMH IKCIIEPUMEHTAIBHON IE€ATEIbHOCTH 00yYarouXcsl.
st 6a3oBOTO ypOBHS Kypca (PH3MKM — OTO UCIHOJIb30BAHUE CHUCTEMBI
(pOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB H J1a0OpaTOpHBIX padoT,
KOTOpPBIC B Iporpamme no (pu3uke 00beAMHEHBI B OOIIHMI CITUCOK YYEHUYECKUX
IpakTUYeCKUX padboT. Boijenenre B ykazaHHOM NepeuHe J1JabopaTOpHbBIX padoT,
MPOBOJIMMBIX JIJIS KOHTPOJISI W OIICHKH, OCYIIECTBISACTCS Yy4aCTHUKAMU
00pa30oBaTENbHOIO MpoLEecca HMCXOAS M3 OCOOEHHOCTEW IJIaHUPOBAaHUSA U
ocHameHus: kabuwnera ¢usuku. Ilpum 3TOoM obecmeunBaeTcss OBJAJICHHE
00y4aroMMUCs YMEHUSAMH TPOBOJUTH KOCBEHHbIE U3MEPEHUS, UCCIIEI0BAHMS



3aBHCHUMOCTEH (U3NYECKUX BEIWYUH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEIIOKEHHBIX TUITOTES.

bonblioe BHUMaHME yIEISETCS PELICHUIO PAacYETHBIX M KAa4eCTBEHHBIX
3anad. [Ipu aToM A pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4Ml C SIBHO
3aJJaHHOM (PU3UYECKOMN MOJIETIBIO, TO3BOJISIIOIINE TPUMEHSATH H3yYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3zieiia Kypca, TaKk U HHTETpUpys 3HAHUS U3
pa3HbIX pa3aenoB. 1S KaueCTBEHHBIX 3a/lay MPUOPUTETOM SBIIAIOTCS 3a/aHUS
Ha 00BSICHEHNE POTEKAaHUs (PU3NUYECKUX SABJICHUHN U MIPOLIECCOB B OKPYIKaAOIIEH
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOAENU ISl CUTYyallud IPaKTHKO-
OpUEHTHPOBAHHOT'O XapakTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECHEeYeHHI0 yuyeOHOro mpouecca 0a30Bblil ypoBEHb Kypca
(¢u3MKKM Ha YpPOBHE CpEeAHEro OO0IIero o0pa3oBaHUs [OJDKEH H3y4daThCsl B
YCIIOBHSIX TIPEIMETHOIO KaOWHeTa (PM3UKU WM B YCIOBHUSX MHTETPHUPOBAHHOTO
KaOMHETa MpPEeAMETOB €CTECTBEHHO-HAy4yHOTO Iukia. B kabunere (usuku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaToOpHOE OOOPYAOBAaHUE JJISl BBINOJIHEHUS
yKa3aHHBIX B IMpOrpaMMme Mo (PU3MKE YUYEHHUYECKUX IMPAKTUYECKUX padboT u
JE€MOHCTPALIMOHHOE 000pYy/10BaHUE.

JleMoHcTpaniuoHHoe obopynoBaHue ¢GOpMUPYETCST B COOTBETCTBUM C
MPUHIUIIOM MHHMMAJIbHOW JOCTaTOYHOCTH M OOECHeYMBAEeT IOCTAHOBKY
NEPEUYUCIIEHHbIX B MpOrpaMMe MO (PU3UKE KIIOYEBBIX JIEMOHCTpALUNA s
UCCIIEIOBAaHMUSI M3yYaeMbIX SIBJIEHUH M MPOLECCOB, OSMIIMPUUECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 0OOpyOBaHUE ISl YUYEHHMUECKUX MPAKTHYECKUX padoT
(dopmupyeTcs B BUI€ TEMATUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOOydarommxcs. TeMaTH4ecKue KOMIUIEKTbI
1a60paTOPHOTO O00OPYIOBAaHUS MOJKHBI OBITHh TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX Jab0paTOpuil.

OCHOBHBIMHU 1IEJISIMU U3y4€HUSI PUZUKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

e (opmHpoBaHHE HHTEpEca W CTPEMIICHUS OOYy4alOUIMXCS K Hay4YHOMY
M3YYCHUIO MPUPOIbI, Pa3BUTHE MX HHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABICHUHA O HAYYHOM METOJE [O3HaHUS W
(opMUpOBaHHE UCCIIEOBATEIBLCKOTO OTHOIICHUS K OKPY>KAIOLIUM
SBJICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa M3y4eHUs
OCHOB CTPOEHMsI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKHY;



dbopmupoBaHne yMEHUN OOBACHITH SIBJICHUS C HCIOJBb30BAaHUEM
(bu3HUeCcKNX 3HAHUHN M HAYIHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUEe MPEACTABICHUN O posin (GU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JloCTroKeHHE ITUX TeNiel 00ecTIeYnBaeTCsl PEIICHHEM CIICAYIONINX 3a/1a4 B
nporiecce U3ydeHust Kypca (PM3UKH Ha YPOBHE CPEIHEro O0IIEero 00pa3oBaHMs:

npuoOpeTeHre  CHUCTeMbl  3HaHUHW 00  o0mmux  Qusnyeckux
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHUsAX, BKJIIOYas  MEXaHHUKY,
MOJIEKYJISIDHYIO (PU3UKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HUKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN MPUMEHSATh TEOPETUYECKUE 3HAHUA A
OOBsACHEHUS] (PU3NYECKUX SIBIICHUW B TPUPOJAE U I TPUHSATHUS
NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HMU;

OCBOCHHME CIIOCOOOB pEUIEHUS pPa3IMYHbIX 337a4 C SBHO 3aJaHHOU
(u3HUecKo MOJIENbI0, 3a4ad, MOJPA3yMEBAIOIINX CAMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJENH, aJIeKBAaTHOW YCIOBUSIM 3a]1a4H;
NOHUMaHuEe (PU3NYECKUX OCHOB U MPUHIIMIIOB JCHCTBUS TEXHUUYECKHUX
YCTPOMCTB W  TEXHOJIOTMYECKHX IPOIECCOB, UX BIUSHUS Ha
OKPYKAIOILYIO CPEAY;

OBJIAJICHUE METOJaMU CaMOCTOATENLHOTO IIJIAHUPOBAHMS U IPOBEICHUS
(bu3HUeCKUX KCIEPUMEHTOB, aHAJIN3a U UHTEPIPETAUd UHPOPMAIIUH,
ONpENEIEHUS JOCTOBEPHOCTH MOJYYEHHOTO pPE3yJIbTaTa;

cO37aHue YCIOBUM JUIA pa3BUTHSA YMEHUU IIPOEKTHO-
HCCJIEI0BATENIbCKOM, TBOPUECKOM JIESITETbHOCTH.

Ha usyuenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE CPEAHErO OOLIETro
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kitacce — 68 yacoB (2 4aca B HEJIEINIO).

[Ipennaraemelii B mporpamMMe Mo (u3uKe TepedeHb JTabOpaTOpHBIX U
NPaKTHYECKUX pPabOT SBISETCS PEKOMEHIOBAHHBIM, YUHUTEh JENIaeT BBHIOOP
NPOBEJCHHS JTa0OPAaTOPHBIX PAbOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yJaromuxcs.



COILEPKXAHUE OBYYEHUA
11 KIIACC

Pa3nen 4. JiaekTpoAuHaMHKA

Tema 3. Macnummnoe none. In1eKmpoMazHUMHAA UHOYKUUA

[TocrosiHHBIE ~MarHuThl. B3auMOJEHCTBHE TMOCTOSHHBIX ~ MAarHHUTOB.
MaruutHoe noisie. Bektop MarHUTHOW WHAYKUMH. [IpuHOMN cynepno3uuuu
MAarHuTHBIX MoJjiel. JINHMM MarHuTHOM MHAYKUMU. KapThHa TUHANM MarHUTHOW
WH]IYKIIMY TI0JISI HOCTOSIHHBIX MarHUTOB.

MarauTHOe TMOJi€ MPOBOJHHMKA C TOKOM. KapThHa NMHWUNA HHAYKIHHA
MAarHMTHOIO TOJIS JJIMHHOTO MPSIMOIO IMPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOI'O
IPOBOJIHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaencTere mpoBOAHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIPaBJICHUE.

Cuna JlopeHna, €€ MOIynap W HampaBiieHUE. JIBH)KEHUE 3apsiKEHHOU
YaCTHI[bI B OJHOPOIHOM MarHuTHOM mnoJje. Pabora cuibl Jlopenna.

SIBiieHMEe BNEKTPOMAarHUTHOW MHAYKUMH. [loTOK BeEkTOpa MAarHUTHOMU
WHAYKIAW. OJNEKTPOJBUAKYIIAsd CWJIA WHAYKUUAH. 3aKOH SJICKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe anekTpuyeckoe mojie. DIEKTPOABUKYILAS CUJa MHIYKIUU B
IIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATENIbHO B OAHOPOJHOM MArHUTHOM IIOJIE.

[Ipasuo Jlenua.

NHaykTUBHOCTE. fIBIEHME CaMOMHAYKIMHU. OJIEKTPOIABWKYLIAs CHJa
CaMOUHIYKIIUY.

DHeprusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHUYecKre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: MOCTOSHHBIE
MAarHUThI, 3JICKTPOMATHUTHI, JIEKTPOJABUTATENb, YCKOPHUTEIU 3JIEMEHTAPHBIX
YaCTULl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIuHUM UHTYKIIUM MarHUTHOTO TOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBNeHHE 3JIEKTPOMArHUTHOW UHAYKIUU.

[IpaBuno Jlenua.



3aBUCUMOCTB JEKTPOJIBUKYILEH CUITbI UHIYKIIMU OT CKOPOCTH U3MEHEHHUS
MAarHUTHOTO MOTOKA.

SIBiIeHME CaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

Hccnenoanue neMCTBUS NOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

Hccnenosanue sBiIeHUs JIEKTPOMATHUTHON UHAYKIIHH.

Pasnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbIE KONEOAHUA

KonebGarenbnas cucrema. CBOOOJHBIE MEXaHUYECKHE  KOJICOAHMS.
["apmonnueckue konebanus. [lepuon, yactora, ammuuTyaa u ($asa KoaedaHuu.
[IpyXuHHBIN MasATHUK. MaTeMaTn4eCKnidi MasiTHUK. Y paBHEHUE TAPMOHHYECKUX
konebanuil. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIECOaHUX.

Konebarenbubiii kKOHTYp. CBOOOJIHBIE SJEKTPOMATrHUTHBIE KOJICOAHUS B
UICAJIbHOM KOJI€OaTeIbHOM KOHTYpe. AHAJIOTHA MEXIy MEXaHUYECKUMH U
AJIEKTPOMAarHuTHeIMU KoseOanusiMu. dopmyna TomcoHa. 3akOH COXpaHEHUS
SHEPIUHU B UJICATHHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBienne o0  3aTyxawmuMxXx  KojieOaHWsX.  BBIHY>KIEHHbIE
MexaHudyeckue kojeOaHusa. Pe3oHanc. BbIHyXIE€HHBIE 3JIEKTPOMATrHUTHbBIE
KoJ1eOaHuUsl.

[Tepemennsiii Tok. CHHYCOWIANBbHBIA TIEPEMEHHBIH TOK. MOIIHOCTh
IIEPEMEHHOI0 TOKa. AMIUINTYJHOE W AEHUCTBYIOIIEE 3HAYCHHE CHJIBI TOKA U
HaIpsKEHUS.

Tpancdopmarop. [TpousBoacTso, nepegaya norpedieHue
ANEKTPUYECKOM  SHEPrHMHM. OKOJOIMYECKME PHCKM TPH  MPOU3BOJICTBE
ANEKTpOodHEpPTHH. KylbTypa HMCIOIb30BaHUs AIEKTPOIHEPTUH B MOBCEIHEBHOU
AKU3HH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: IICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM 3JIEKTPOIEpe1ay.

Jlemoncmpayuu

HccnepnoBanne mapameTpoB KosieOaTeabHOM CUCTEMBbI (MPYKUHHBIN WM
MaTE€MaTUYECKUNA MASITHUK).

Habmoienue 3aTyxaronux KoueoaHuii.

HccnenoBanne cBOWCTB BIHYXICHHBIX KOJI€OaHUH.

Ha6nronenue pesonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.



OcuumiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAlPsDKEHUS OT BPEMEHHM)
JUTSL JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnociieqoBaTEIbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopeinb TMHUY 3JIEKTPONEpEIayn.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOa MaJIbIX KoJieOaHUi rpy3a Ha HUTH OT
JUTMHBI HUTU U MAacChI rpy3a.

HccnegoBanne TmepeMEHHOTO TOKa B IENM W3  MOCJEI0BaTEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 6OJIHbL

MexaHudeckue BOJHBI, yclnoBus pacnpocrpaHenus. Ilepuon. CkopocTh
pacnpocTpaHeHusT W JiauHa BOJHBL [lomepedHble W MPOAOJIBHBIE BOJIHBIL.
WNuTtepdepenius u AuPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHSI H3JIyYEHHS 3JIEKTPOMArHUTHBIX
BOJIH. B3aumHas opuenrauus BexktopoB E, B, V B anexTpomaruutHoil BosHe.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPAXKEHHE, MIPEIOMIICHUE, TIOJIIPU3ALINS,
mugpakuus, uareppeperHus. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJIH. [I[puMeHeHre AIeKTpOMarHuTHRIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIIBI pauOCBsI3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CpEJbl.

TexHuueckre yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JAMArHOCTHUKAa B TEXHUKE M MEIULUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromeecs Teno kak UICTOYHUK 3BYKa.

HabGnronenue otpakeHus: U NpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeninm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBO pE30HaHC.

HaGnronenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYION U
4acTOTOM KOJeOaHUI.

HUccnegoBanne  CBOWCTB  DJIEKTPOMArHUTHBIX  BOJIH:  OTPAa)XKCHHE,
MpeioMIIEHUE, TOJSIpU3alus, TUPPaKIHs, UHTEpPEepeHIus.

Tema 3. Onmuka



I'eomerpuueckass ontuka. [IpsiMONMHENHOE pacIpPOCTPAHEHUE CBETA B
oaHOpoaHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHue n3odpaxxenuii B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIEHUS CBeTa. AOCONMIOTHBIN
rokasaresb npesoMiienus. 1lonnoe BHyTpeHHee otpaxkenue. lIpenensbHeiil yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CioxHbIM coctaB Oesnoro cBeta. LIBer.

CobOuparoniie ¥ pacceuBaroIue JMH3bL. ToHKas nuH3a. DOKyCHOE
pPacCTOSITHUE M ONTHYECKas CHJia TOHKOW JIMH3bI. [locTpoeHne n3zoOpaxeHuil B
coOMparOIIMX U PACCEMBAIOIINX JIMH3aX. POpMyIia TOHKOH JIMH3bL. Y BETUYCHHE,
JTaBaeMo€ JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU OIITHUKH.

BonnoBas onrtuka. Matepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMOAEHUS MAaKCUMYMOB UM MHHHUMYMOB B HMHTEp(PEpEHIIMOHHON
KapTUHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpaxkinuonHas pemérka. YciioBue HaOIIOACHUS
[JIABHBIX MAaKCHUMYMOB TMpH TMaJ€HHMH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(PaKIUOHHYIO PEHIETKY.

[Tongapu3zanus cBera.

TexHuyeckre ycCTpoWCTBAa M MPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToarnmapaT, MPOEKIIMOHHBINA ammapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pAacCIPOCTPAHEHHE, OTPAXKEHHUE M NPEIOMIICHHE CBETA.
OnTuyeckue MpuOOPHI.

[TomHOE BHYyTpEHHEE OTpakeHue. Monenb CBeTOBOAA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHnu crera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tony4yenue cnekTpa ¢ mOMONIbI0 JUGPAKIHOHHON PEIETKY.

Habmronenune nonsipu3alinm cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne nokasaress npeioMIIeHus CTEKa.

UccnenoBanue cBONCTB M300pakeHUH B JTMH3aX.



HaGnronenue qucnepcuu creta.

Pa3nen 6. OcHOBBI CIeUAIbHON TEOPHH OTHOCHUTEILHOCTH
['pannnpl  OPUMEHMMOCTH  KJIacCHYE€CKOM  MexaHuku. [loctynartsl
CIICLIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: MHBAPHUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUIT OTHOCUTENBHOCTH DUHILITEIHA.
OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEMJICHHE BPEMEHH U
COKpAILCHUE JIJTUHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3p MacChl C DHEPIrMEd M HMITYJIBCOM PEISITABUCTCKOM YaCTHULIBI.
DHeprus MmoKosl.

Pasznen 7. KBanToBasi ¢pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonbsl. @opmyna I[lnanka cBs3u dHEpruM (POTOHA C €ro YacTOTOM.
DHeprusi 1 UMNyJbsC (HOTOHA.

OtkpeiTie u uccaenoanue (oroapdekra. Onbitel A. I'. Cronerosa.
3akonsl GoTodddekra. YpaBHenue OJiiHiiTeriHa aia poTodddekra. «KpacHas
rpanuia» ¢potodddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCcTpOCTBA W MPaKTUUECKOE MpPUMEHEHHUE: (POTOAIEMEHT,
(doTomaTUMK, COTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.

CBeToaunosn.

Conneunast Oarapest.

Tema 2. Cmpoenue amoma

Mopgpenb aroma Tomcona. OnbiTel Pezepdopnia mo paccessHuIo o -4acTHIL.
[Lmanerapnas moxens aroma. [locrymarel bopa. M3nydenue u moriouieHue
(GOTOHOB TpHU NEpPEeXoAe aTroMa C OAHOTO YPOBHSI SHEPrUU Ha JApyroil. Bujsl
criekTpoB. CHEKTp YPOBHEW 3HEPTUU aTOMa BOJIOPO/IA.

BonnoBeie cBorictBa wactuu. Bonuel ne bpounnma.  KopryckynspHo-
BOJIHOBOU IyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuyeckne ycTporcTBa M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu

Monens onsita Pesepdopra.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

Hab6nronenue nuHeHyaThIX CIEKTPOB U3ITYUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

Habmronenue nuHeHyaToro criekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JTOKa3bIBAIOIINE CIOXKHOCTh CTPOCHHS sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiTel  Pe3depdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOrO wu3nyyeHus. CBoicTBa anbda-, Oera-, ramma-u3iy4yeHHs.
Binsinue paanoakTHBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HelTpoHa. HykimonHas monens siapa [eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30tormnsl.

Anb(a-pacnaa. DIEKTPOHHBIA M NO3UTPOHHBIN Oera-pacnag. ['amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.

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

SnepHble peakuuu. JleneHrue U CUHTES sI€Ep.

Anepnsbiii peaktop. TepmosiniepHbiii cunte3. [IpoGiemMbl U MEPCIEKTHUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoabl HAOIIOAEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHBIC B3aUMOJICHCTBUA. EIMHCTBO (hU3WYECKOW KapTHUHBI
MUpa.

TexHuyeckue yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
Kamepa BuiibcoHa, siepHbIit peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TunK MOHUBUPYIOUIUX YACTUII.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomuwl

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH
Otanbl pa3BUTUS acTpOHOMMH. [IpUKIagHOE W MHUPOBO33PEHUECKOE
3HAYE€HHUE aCTPOHOMMH.
Bup 3Bé3mHoro Heba. Co3Be3aus, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOC
JIBIDKCHHE.
CoaHeyHast cucTeMa.



Conuue. ConneyHas akTUBHOCTh. Mctounuk sHepruu CoJiHIIa U 3BE3L.
3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpajabHBINA Kiacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JJIS 3BE3] TJIABHOM NOCJEN0BATEIbHOCTH. BHYTpEHHEE CTpOEHHE
3BE3/1. COBpEMEHHbIE TPEACTABICHHUS O IPOUCXOKACHUU U 3BoMtoLnK CoJIHIIA U
3BE3/1. DTAIlbl )KU3HU 3BE3].

Muieunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u apuxenune CosHIA B
lNamaktrke. Tunel ramakTuk. Paguoramaktuku u kBa3zapsl. YEpHBIE ABIPHI B AIPAX
rajgakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00na. PazGeranue
ranakTuk. Teopust bonsmoro B3psiBa. PenmkroBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaObntonenust HEBOOPYKEHHBIM TJIa30M € UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOKEHUN  JIJIT  ONpEJECHUs TOJIOKEHUS HEOECHbIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31usi (CeBEpHOro MOJylmIapusi U SIPKHE
3BE3/IBI.

Habmnronenus B teneckon Jlynsl, mianet, Mueunoro [1ytu.

Oo0o0maroniee MOBTOPEHUE

Ponp ¢u3ukm u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHYCCKOM,
COIMAIIBHOW M 3TUYECKOW cdepax IesATEeIbHOCTH 4YEJIOBEKa, POJIb U MECTO
GU3MKK W acCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpPa, POJIb
dbuzuyeckor Teopur B POpMHUPOBAHUU NPEACTABICHUN O PU3NUECKON KapTUHE
MHpa, MeCTO (UBUYECKOW KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce ocyIiecTBiIsieTcs ¢
Y4ETOM COJZIEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€M C KypcamMu MaTE€MaTHKH,
OMOJIOTUH, XUMUH, FreoTpadun U TEXHOJIOTHUH.

Mescnpeomemuvie nonsamusi, CBI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIM (aKT, TUIIOTE3a, (PU3NUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHNUE, SKCIIEPUMEHT, MOJISTTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuka: pelieHUE CHUCTEMbl YPABHEHHM, TPUTOHOMETPUUYECKUE
byHKIINUN: CUHYC, KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIHUHU HA OCH KOOPJHHAT,
CIIO)KEHHWE BEKTOPOB, NPOM3BOJHBIC AJIEMEHTAPHBIX (PYHKIUN, TPU3HAKH
0100Ms TPEYTOJIbHUKOB, ONPeIeNIEHUE IO TUIOCKUX GUryp U o0bEMa Ted.



buonoeus: snekrpuyeckue SBICHHUS B JKUBOW TMPHUPOJE, KOJeOaTEeIbHbBIE
JIBUKEHHUSI B )KMBOU MTPUPOJE, ONTUYECKUE SIBJICHUA B )KUBOW IPUPOJIE, IEVCTBHE
paaualy Ha )KMBbI€ OPraHW3MBl.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTALIMYECKAs CTPYKTypa
TBEPABIX TEN, MEXaHU3Mbl OOpa3OBaHUsl KPUCTAUIMYECKOM  PEIIETKH,
CIIEKTPAJIbHBIA AHAJIN3.

leoepachus: marHuTHBIE TOJIOCA 3€MIIM, 3QJIEKHM MATrHUTHBIX PV,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSCEHUI.

Texnonocus: TVHUM DIICKTpOIEpe/lad, TEHEpPATOp IEPEMEHHOTO TOKa,
3JIEKTPOJIBUTATEIb, MHAYKIIMOHHAA ME€Yb, pajgap, paAuoONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-neub, NpOeKIMOHHBIN amnmnapaT, BOJOKOHHAsI ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO mpeamera «Du3nMka» Ha YPOBHE CPEIHEr0 OOIIEro
obOpazoBaHus (6a30BbIN YPOBEHB) JOJDKHO O0ECIICUUTh JOCTHUKEHUE CISTYIOIINX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUSI y4yeOHOro mpenMera «Du3NKay»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIIEeCTBa,
pacllMpeHue >KU3HEHHOI'O OIbITa H ONbITAa JESITEIbHOCTH B IPOLECCe
pean3ali OCHOBHBIX HAMNPABICHUN BOCIMUTATEIBHON NEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOM MO3UITUN 00YyUaIONIErocs Kak akTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIECTBA;

MPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEUECKUX T'yMaHUCTUUYECKUX U
JE€MOKPATUYECKHUX [IEHHOCTEM;

TOTOBHOCTb BECTU COBMECTHYIO JACATEIIBHOCTh B UHTEPECAX IPAXKIAHCKOTO
o0I11ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUHN B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHME  B3aUMOJECUCTBOBAaThH C  COUUAJIBHBIMH  HWHCTUTyTaMH B
COOTBETCTBUH C UX PYHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WUJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

CITOCOOHOCTh OIIEHUBATh CUTYAIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI Y LICHHOCTH, B TOM YMCJIE B
NESATEIbHOCTU YYEHOIO;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;



4) 3CTeTHYeCKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYAsd JCTETHKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpPEC K pa3iuuHbiM chepam nmpodecCHOHaATbHON AESITENbHOCTH, B TOM
YHClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiied mMpodeccuu U peann30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
IJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOpPa30BAHUIO B 00JIaCTH
(pU3HKM HA TPOTSKEHUU BCEU KU3HH;

6) IK0JIOrHYeCcKOro BOCTIMTAHNS

c(OPMUPOBAHHOCTbh 3KOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TJI00aIbHOIO
XapakTepa 3KOJOTHYECKHUX IpooIieM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIEMCTBUM B OKPY’KAIOIIEH cpele Ha
OCHOBE 3HaHUS LEJNE yCTOMUYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacUIMpEeHHUE ONbITa AEATEIBHOCTH SKOJOTMYECKON HaNpaBIIEHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE LEHHOCTH HAy4yHOH JESATENbHOCTH, TOTOBHOCTH B IpOLIECCE
U3ydyeHus (U3MKM  OCYIIECTBIATH MPOEKTHYIHD M  HCCIEIOBATEIbCKYIO
NEeATENbHOCTh HHINBHUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
ba3oBble J1oruueckue qeMCTBUA:
CaMOCTOSTENbHO  (popMyNIUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENETATh LENN IEATEILHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTHIKCHHS,
BBISIBJISITH  3AKOHOMEPHOCTH M IIPOTHBOPEUYMSI B pacCMaTpPUBACMBIX
(bU3HYECKUX SBICHUSIX;
pa3pabarpiBaTh IJIaH PEIICHUS TPOOJIEMbI ¢ YUETOM aHalM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHBbI B JIESITEIBHOCTh, OLIEHHUBATh COOTBETCTBUE
pPE3yJIbTATOB LIEISIM, OLICHUBATh PUCKU MOCIIEICTBUN JIESITETbHOCTH;



KOOPJAMHHUPOBATh M BBIMOJHATH pPabOTy B YCIOBHSAX peajbHOTO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBnle ucciieqoBarebLCKHe JeiCTBUSA.

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHSAMHA M METOJIAMH
duznyecKoil HayKu;

BJaJeTh  HaBBIKAMH  Yy4eOHO-HCCIENOBATENbCKOM WM MPOCKTHOU
JCSATENIPHOCTH B 00JMacTH (PHU3UKHA, CIHOCOOHOCTHIO M TOTOBHOCTBHIO K
CaMOCTOSITEIIbHOMY ITOMCKY METOJIOB PEIICHUS 3a/1a4 (PU3HUECKOTO COICPIKAHMUS,
MIPUMEHEHHUIO Pa3INIHBIX METOJIOB ITO3HAHNUS,

BIIAJICTh BHUAAMH JICATCILHOCTH 110 TIOJYYCHHWIO HOBOTO 3HAHWS, €TI0
MHTEPIIPETAllY, TPEoOpa30BaHUI0O W TMPUMEHEHHWIO B Pa3IMUHBIX yUEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1acTu pU3uku;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJIM3WpOBaATh 3a/aady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHS, HaXOAUTh apTyMEHTHI IS JT0Ka3aTeIbCTBA
CBOUMX YTBEPIKICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHN PEIIICHHUS,

aHAJIM3WPOBATh TIOJYYCHHBIE B XOJE PCIICHUS 3aJadd PE3yJIbTaThl,
KPUTUYECKHA OIEHHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBbIE 33aJayd B 00pa30BaTEIbHOU
JCSATCIIEHOCTH, B TOM YHCJIC TIPU U3YYCHUH (DU3UKHY;

JaBaTh OIEHKY HOBBIM CHTYAITUSAM, OIICHUBAThH MPHUOOPETEHHBIH OIIBIT,

YMETh TMEPEHOCUTh 3HaHWUS 1O (U3NKE B TMPAKTHYECKYIO OO0JIaCTh
KU3HEICATCIILHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC TOAXO/IbI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aTbTCPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaumeii:

BJIaICTh HaBBIKAMH TTOTYUCHUS HHPOPMAINK (PU3UIECKOTO COACPIKAHUS U3
WUCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIICCTBIIATh TIOWCK, aHAJIN3,
CUCTEMATH3AIMI0 U MHTEPIPETAINI0 HHPOPMAIMK PA3IMIHBIX BHIOB U (OpM
MIPEIICTaBIICHHS,

OIICHWBATh JOCTOBEPHOCTh HH(POPMAITHUH;

UCIIOJIB30BaTh CpPEACTBA HH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHA B PEIIICHNY KOTHUTHBHBIX, KOMMYHHUKATHBHBIX ¥ OPTaHH3AIIHOHHBIX
3amady C COOJIIOICHHEM TPEeOOBaHWI SPrOHOMHUKH, TEXHHUKH O€30MMacHOCTH,
TUTHEHBI, PECYypPCOCOCpPEeKEHMS, TPABOBBIX MW ITHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;



CO3/1aBaTh TEKCTHI (PU3UYECKOTO COAEPKAHMS B Pa3iMYHbIX (opMarax c
yu€TOM Ha3HaueHUs UWHGOpPMALMM ¢ IEJIEBOM  ayAUTOpUH, BBIOHpas
ONITUMAIIbHYIO (DOPMY MPEICTABICHUS U BU3YyaJIN3aLIUH.

KoMMyHHKaTHBHBbIC YHHBEpPCAIbHbIC Y4eOHbIE 1eHCTBUA:

OCYIIECTBIATh OOLIEHHME Ha YypokKax (U3UKKM M BO BHEYPOUYHOM
NEeATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(MJIMKTHBIX CHUTyallMd MW CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh U UCIIOJIB30BATh IPEUMYLIECTBA KOMAHIHOW U MHIUBULYaIbHOU
padoTHI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA;

[IPUHUMATh LE€IU COBMECTHOM JCATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUSA 10 €€ JNOCTHIKEHHUIO: COCTABIIATH IUIAH JEHCTBUH,
pacupenensaTb pojaud ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXIaTh PE3yJIbTAThl
COBMECTHOM padoThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJAa M KAXKIOIO0 y4YaCTHHUKA KOMAaHIbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTtb HOBBIE IIPOEKTHI, OLICHWBATh HJIEU C IIO3ULUU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTHUBHOE CTPATErMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIMATHUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:

CaMOCTOSTEIILHO OCYIIECTBIIATH TO3HABATEIHHYIO IEITEILHOCTh B 00J1aCcTH
(GU3NKH W aCTPOHOMHUHM, BBIABISATH MPOOJIEMBI, CTaBUTh W (POPMYIHPOBATH
COOCTBECHHEIC 3aJ1a4H;

CaMOCTOSTENIbHO COCTABJIATH MJIaH PEUICHUS] PACUETHBIX U KaYECTBEHHBIX
3a/ay, TUIaH BBITIOJHEHUS MPAKTUYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacIMpATh paMKH Y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEILIECHHUE;



OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO IPYAMIMUA B 00JIaCTH
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYAIlUsSM, BHOCHUTh KOPPEKTUBEI B ICITCILHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BJIQJIETh HAaBBIKAMHU I[I03HABAaTEJIbHOM pediiekcud Kak  OCO3HAHMS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBaHUM;

HCITOJTH30BaTh MPUEMBI pedICKCHUH JIJIS OIEHKH CUTYAIINH, BELIOOpa BEPHOTO
pEIICHMUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS 10 HX
CHUXEHHUIO;

MPUHUMATh MOTHBBI W apTyYMEHTHI JIPYTUX TPU aHaJN3e Pe3yJIbTaTOB
NEeSATETHbHOCTH;

MIPUHUMATH €05, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI M apTyMEHTBI JPYrux IIpH aHalM3e pPe3yJIbTaTOB
NEeSITebHOCTH;

MIPU3HABAaTh CBOE MPABO M MPABO IPYTUX HA OIIMOKH.

B mporecce 10CTHKEHUS TMIHOCTHBIX PE3YIBTATOB OCBOSHUS MTPOTPAMMBI
no (Qu3uke I8 YPOBHS CpeaHero oOImero oOpa3oBaHUS Yy OOyYarOIIUXCS

COBEPIICHCTBYETCS OMOIMOHATBHBIH WHTEIIJICKT, TIPETOTararo I
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHWS,  BKIIOYAIOIIETO  CIHOCOOHOCTH  TMOHMMATh  CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHJETh HANpaBJICHUS pPa3BUTUS COOCTBEHHOUH
AMOITMOHAIILHOM Cepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBaHHUsI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE ITPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTHUPOBAThCS K
AMOIIMOHAJIEHBIM U3MEHEHUSAM U MPOSIBISATh THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEHW MOTHUBALIMM, BKIIFOYAIOLIEH CTPEMIICHUE K JOCTHMIKEHUIO LIEIIN
U YCIIEXY, ONITUMHU3M, THULIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXOs U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh  AMOLIMOHAIBHOE
COCTOSIHUE APYTUX, YUYUTHIBATH €TI0 MPU OCYIIECTBICHUH OOILIEHUS, CHOCOOHOCTD
K COUYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH  BBICTPauMBAaTh
OTHOIIICHUS C APYTUMU JIIOJbMU, 3a00TUTHCSA, MPOSIBISATh HHTEPEC U pa3pelaTh
KOH(JIMKTHI.



IHPEAMETHBIE PE3YJIBTATBI

K konimy oOyuenuss B 10 kiacce mpenMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy OOYUAIOIIUXCSl YMEHUI:

JE€MOHCTPUPOBATh HA MPUMEPAX poJib U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKHU U
TEXHOJIOTHUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTBIBaTh TPAHUIBl IPUMEHEHUS M3YyYEHHBIX (PU3MUECKUX MOJEIIEH:
MaTepuaibHas TOYKa, WHEpLMaJbHAs CHUCTeMa OTCuéTa, aOCOJIOTHO TBEPAOE
TEJN0, WJICAJBHBIN a3, MOAEIN CTPOEHUS Ia30OB, >KMIKOCTEW W TBEPABIX TeEI,
TOYEYHBIN 3JIEKTPUUECKUN 3aps]l IPU pelIeHUH (PU3UUECKUX 3a/a4;

pacro3HaBath (PU3NYECKUE ABJICHUS (MPOLECCHl) U OOBIACHATH UX HA OCHOBE
3aKOHOB MEXAHHKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOEHUS BEILIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE
JBWKEHUE, CBOOOJHOE MAJICHUE Tel, JIBHXKEHHE IO OKPY>KHOCTH, WHEPIUS,
B3auMojeiictBue Ten, AuUPQy3us, OpOYHOBCKOE JABUKEHHE, CTPOCHHE
KUAKOCTEH W TBEPIBIX TeJ, HM3MEHEHHE O00bEMA Ten MpU HarpeBaHUU
(oxnaxJIeHnn), TEIUIOBOE PAaBHOBECHE, WCIIAPEHUE, KOHAECHCALUs, IUIaBJICHUE,
KpUCTaUIA3aLMsl, KUTIEHUE, BJIAXKHOCTh BO3yXa, OBBILICHNE 1aBJICHUS T'a3a IIPU
€ro HarpeBaHuM B 3aKPBITOM COCYJIE, CBS3b MEXIY apaMeTpaMu COCTOSTHUS ra3a
B M30IIpolIeccax, MIEKTPU3aLus TeJ, B3AUMOJCHCTBUE 3apsI0B;

OTNUCHIBATh MEXaHUUYECKOE JBUKEHHE, UCIIONb3Ysl (PU3NYECKUE BETUUYHMHBIL:
KOOpJMHATA, MyTbh, MEPEMENIEHUE, CKOPOCTh, YCKOpPEHHME, Macca Tela, Cuia,
UMITYJIbC T€JIa, KHHETUYECKask SHEPTHsL, TOTEHIMAIbHAs SHEPTUsl, MEXaHUUYECKas
paboTa, MeXaHMuYecKash MOLIHOCTb; MpPU ONHCAHWM MPaBUIBHO TPaKTOBATh
(U3MUECKUIl CMBIC UCHOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS W EAUHUIBI,
HaXOAUTh (POPMYIIBI, CBSI3bIBAIOLINE JaHHYIO (PU3NUECKYIO BEJIUUUHY C APYTUMU
BEJIMYMHAMU;

ONMKCHIBATh M3YYECHHbIE TEIJIOBbIE CBOWCTBA TEJ W TEIUJIOBBIC SIBICHMS,
UCTIOJIb3Ysl (pU3MYECKUE BEIWYMHBI: JIaBJIEHHWE Tra3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasl SHEPTHUs Xa0TUYECKOTO JIBUKEHUS MOJIEKYI,
CpPEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEILIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPHUIMEHT TOJE3HOTO JEHUCTBUS TEIJIOBOTO
JBUTATENsI; TPU ONUCAHWU TMPABUIBHO TPAKTOBATH (PU3UYECKUM CMBICT
UCIIOJb3YEMBIX BEIMYMH, UX O0O3HAUYEHHUS M €IMHULBI, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEJIHMUMHAM;



OMKCHIBATh  HM3yUYCHHBIE  DJICKTPUYECKHUE CBOMCTBA  BEIIECTBA U
ANEKTPUYECKUE SBICHUS (TPOIECCHI), HMCIONB3Ys] (PU3HUECKHE BEITMYHHBI:
ANEKTPUUECKUH 3apsif], DIEKTPUUYECKOE 0JIe, HAPsKEHHOCTD TMOJIs, MOTEHIUAT,
Pa3HOCTh TMOTEHIMAJIOB; MPHU OINWCAHWU MPaBUIBHO TPaKTOBaTh (HU3UYECKUI
CMBICJT HCIIOJB3YEMbIX BEJIMYWH, WX OOO3HAYCHUS W CIWHUIIBI; YKa3bIBATh
dbopMynBl, CBSI3BIBAIOIINE JAaHHYIO (U3HYECKYI0 BEIWYUHY C JPYTUMH
BEITUYMHAMU;

aHAIM3UPOBaTh (PU3NYECKUE MTPOLIECCHI U SIBJICHUS, UCIIOJIb3Ysl (PU3NUYEecKue
3aKOHBI U IPUHITUIIBL: 3aKOH BceMupHoro Tsrotenus, |, Il u |11 3axons HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKON DHEPTruu, 3aKOH COXpaHEHUS HMITYJIhCa,
MIPUHITUTT CYTIEPITO3UIIMHA CHJI, TIPUHIIAIT PABHOIIPABUS WHEPITUATBHBIX CHCTEM
oTCcuéTa, MOJICKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHS BEIECTBA, Tra30BbIE
3aKOHBI, CBSI3b CPEJIHEN KHHETUUECKON SHEPTUU TEIUIOBOTO JBUKEHUS MOJIEKYJT
c aOCOJIIOTHON TemmepaTypod, TEpPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHUS JJICKTPUUYECKOTO 3apsiia, 3akoH KymoHa, mpu 3TOM pa3audarh
CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €0 MAaTEMaTHIECKOE BRIPAKCHHUE U YCIIOBHS
(rpanuIel, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TMPUHIUIIBI JIEUCTBUS MAIllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBHUS UX O€30MaCHOTO MCTIOI30BAHUS B
MOBCEIHEBHOM JKH3HM;

BBITIOJIHATDh JKCIEPUMEHTHI 10 HWCCIAEAOBAHHUIO (DU3UYECKUX SIBICHUN U
IIPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX H3MEPEHUH, MPHU ITOM
dbopmynupoBath mpoOeMy/3aady W THUIOTE3y YYeOHOro HSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYAOBAaHHS, NMPOBOIUTH OMBIT H
bopMyIUpOBaThH BBIBOJIHI;

OCYIIECTBJISITh MIPSIMbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEITUYHH,
MpU STOM BBIOUPATh ONTHUMAIBHBIA CHOCOO W3MEPEHUST W UCIOJIb30BATh
U3BECTHBIE METO/IbI OLICHKHU IOTPEIIHOCTEN U3MEPEHUN;

UCCJICIOBATh 3aBHCHMOCTH MEXAY (PU3NYSCKUMHM BEIWYMHAMHU  C
UCIIOJIb30BAaHUEM TPSMBIX W3MEPECHHM, TIPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(dbuKCHpoOBaTh PE3yNIbTATHl TOJYYCHHONW 3aBHCHUMOCTH (DU3NYECKUX BEIMYMH B
BUJIe TaOJIUIl U TpaUKOB, IETIaTh BEIBOIBI IO pe3yIbTaTaM HCCIICI0BAHMUS,

co0JiroAaTh MpaBuiia 0€30MacHOTO TPY/ia TP MPOBEICHUHN UCCIICI0BAaHUN B
paMKax Y4eOHOro JKCIIEPUMEHTa, y4eOHO-HCCIICIOBATEILCKON M TPOCKTHOU
TESTETLHOCTH C UCIIOJIb30BAHUEM U3MEPUTETBLHBIX YCTPOUCTB 1 1abOpaTOPHOTO
000pyI0BaHU;

pemarh pacuéTHhIE 3aJaddl C SBHO 3aJaHHOW (PU3MUECKOW MOJENbIO,
UCIOJIb3Ysl (PU3MUYECKHE 3aKOHbl M TMPUHLMUIBI, HA OCHOBE aHajIu3a YCIIOBUS



3aauil BBIOMPATh (PU3UUYECKYIO MOJENb, BBIACIATH (DU3MUECKHE BEIUYUHBI U
dopMyIbl, HEOOXOAUMBIE ISl €€ PEIICHHUs, MPOBOIUTH PAcUEThl U OIICHUBATh
peanbHOCTh MOTYYEHHOTO 3HaUeHUs (PU3NUECKON BEIUUUHBI;

pemarb Kau€CTBEHHBIE 3a/1a4H: BBICTPanBaTh JIOTUYECKHU
HETPOTUBOPEYUBYIO LIETIOYKY PACCYXKIACHUU C ONOPOM HA M3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCIIOJIb30BaTh ~ IPU  pEHICHWH  y4yeOHBIX  3aJady  COBPEMEHHbIC
UH(OPMAIIMOHHBIE  TEXHOJOTHM IS MOUCKA, CTPYKTYpHUPOBAHMUS,
UHTEpNpEeTallid W  TPEJCTaBlICHUs y4eOHOM ©  Hay4YHO-TIOMYJISIPHOMN
uH(popManuy, TMONYYEHHOM U3 Ppa3NUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOPMALIUIO;

IPUBOJUTH IPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYXAIOUIEr0 MHUpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B NOBCEAHEBHOM KU3HU
111 oOecrieueHrs 0€30MacHOCTH MPU OOpaIlEHUH C TPUOOpPAMU U TEXHUYECKUMU
yCTPOMCTBAMH, JIJIsl COXPAHEHHUS 3J0POBbS U COOIIIOIEHUS] HOPM SKOJIOTMUECKOT0
IIOBEJICHUS B OKPY’KAIOLLEH CpeLe;

paboTaTth B TpYIIE C BBITOJHEHUEM PA3JIMYHBIX COLHMAIBHBIX POJIEH,
IJIaHUPOBATh PadOTy TIPYMNIbl, PALMOHAIBHO PACHPEAENATh OO0S3aHHOCTU U
IUIAHUPOBATh  JIEATEIBHOCTh B  HECTAHAAPTHBIX CUTYalMsIX, aJI€KBaTHO
OLICHMBATh BKJaJ KaXJOr0 W3 YYaCTHUKOB TpyHIbl B  PEIICHHE
paccMaTpuBaeMOn MPOOIEMBI.

K xoniy oOyuenus B 11 kjacce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHHIA:

JE€MOHCTPUPOBATh HA MPUMEPAX pOJib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUDPA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B MPAKTUYECKON NEATEIBbHOCTH JIFOJEH, HEIOCTHOCTh U €IUHCTBO
(du3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS] W3YUYEHHBIX (U3MUYECKUX MOJICIICH:
TOYEYHBIN JIEKTPUYECKUH 3apsif, JIyd CBETa, TOUCUHbIM HCTOYHUK CBETA, S€pHAas
MOJIeTIb aTOMa, HYKJIOHHAsi MOJIeNIb aTOMHOTO si/ipa MpHU PelIeHUH (PU3NIECKUX
3a/1ad;

pacno3HaBaTh (pU3HMUECKuUEe ABICHUS (TIPOLECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB  DJJICKTPOAMHAMHKMA U  KBAHTOBOM  (DUBMKH:  DJIEKTpUUYECKas
IIPOBOAUMOCTD, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE IEUCTBUS TOKAa,
B3aUMOJICMCTBME  MAarHUTOB, 3JEKTPOMArHUTHAasT  MHAYKLIUS, JEHCTBUE
MAarHuTHOTO TMOJs Ha IPOBOJAHUK C TOKOM U ABWXKYIIMHCA 3apsij,



ANIEKTPOMATHUTHBIE KOJICOAHWS M BOJIHBI, MPSMOJIMHEHHOE pacipoCTpaHEHHUE
CBETa, OTpaKEHUE, MpesIoMIICHNE, HHTep(epeHIus, AMPPaKIU U TOIIPU3ALUT
CBeTa, Iucrepcus cBeta, hoTtodniekTpudeckuit addext (hororddekr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHE JIMHEMYaTOTO CIEeKTpa aromMa BOJOpoOja,
€CTEeCTBEHHAs U UCKYCCTBEHHAs PaJUOaKTUBHOCTb;

ONUCHIBATh U3yUYCHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUUECKUE, MAaTHUTHBIE,
ONTHUYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3IMUYHBIX  Cpel) W
AIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCIOB3Y (PU3NYECKUE BEIIUYUHBI:
ANEKTPUUECKUH 3apsl, CUJIa TOKA, FIEKTPUUECKOE HANPSHKEHHE, dJIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIUATIOB, MIEKTPOABUKYIIAS CHIIa, padoTa TOKa,
MHJYKIIUST MarHUTHOTO MOJisA, cuia Ammepa, cuiia JlopeHna, UMHAYKTUBHOCTD
KaTyIIK{, YHEPTUSL AJIEKTPUUECKOTO U MATHUTHOTO TOJIEH, MEpUOj, U 4acToTa
KojeOaHuii B KoyieOaTEeILHOM KOHTYpE, 3apsii M CUjla TOKa B IIpOIEcce
rapMOHUYECKUX JJICKTPOMArHUTHBIX KojeOaHui, (POKYCHOE pacCTOSIHUE U
ONTUYECKAs] CHJIA JIMH3BI, TIPU OMHCAHUU MPABUIBHO TPAKTOBATh (PUBHMYECKUIA
CMBICT HUCIOJB3YEMbIX BEJMYMH, UX OOO3HAYCHUSI U EIAUHUIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (U3MUECKYIO BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

OTNUCHIBATh W3YUYCHHbIC KBAHTOBBIC SIBIICHUS M TMPOIECCHI, MCIOJIb3Ys
dbu3uYecKre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUs W UMMYJIhC (OTOHA, MEPUOJ TOJIypaclaua, dHEPrHs
CBSI3U ATOMHBIX sIJIep, TP OMMCAHUH MTPABUIILHO TPAKTOBATH (PU3UYECKUN CMBICTT
UCIOJIb3YeMbIX BEJIMYMH, X 0003HAUYCHUSI U €AMHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO0 (PU3MUYECKYI0 BEJIWYMHY C JAPYTUMU BeJIUYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIMHBL

aHAIM3UPOBATh (PU3UYECKUE MTPOIIECCHI U SIBJICHHUS, UCTIONB3YS (PU3NUECKUE
3aKOHBI ¥ TPUHITUIIBL: 3aK0H OMa, 3aKOHBI TTOCJICIOBATEIHLHOTO U MAPALICTLHOTO
COCIMHEHUS NPOBOJHUKOB, 3aKOH Jlxoyns—JIeHna, 3aK0H 3JIEKTPOMAarHuTHOM
WHIYKIMK, 3aKOH TPSMOJUHEHMHOTO paclpOCTPaHEHMsS CBETa, 3aKOHBI
OTPaXKEHUS CBETA, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHEHHE ODWHINTEWHA IS
doTorhdexra, 3aK0OH COXpPAHEHHS SHEPTHUH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH
COXpPAaHEHMS DIJIEKTPUYECKOrO 3apsiia, 3aKOH COXPAHEHHS MacCOBOTIO 4YHCIa,
noctynatel bopa, 3aKOH paJMOAaKTUBHOIO pacrajga, MpH OSTOM pas3jinyaTrh
CJIOBECHYIO (P OPMYJIMPOBKY 3aKOHA, €T'0 MAaTEMAaTHUYE€CKOE BRIPAKEHUE U YCIIOBHUS
(rpanuIlel, 00J1aCTH) TPUMEHUMOCTH;

OTpeNeNsITh HampaBleHWE BEKTOpa WHAYKIMA MArHUTHOTO  TIOJIS
MIPOBOJAHUKA C TOKOM, CHJIbl AMniepa u cuibl Jlopeniia;



CTPOUTH U OIHUCHIBATh M300paK€HHE, CO3/1aBaeMOE IUIOCKHM 3€pKajioM,
TOHKOH JIMH30M;

BBITIOJIHATDh JKCHEPUMEHTHI MO HCCIEAOBAHUIO (DU3MYECKUX SIBICHUN U
IIPOLIECCOB C MCMOJB30BAHUEM NPSIMBIX U KOCBEHHBIX HU3MEPEHHI: MPHU 3TOM
dbopMmynupoBath TpoOieMy/3aady W THUIIOTE3y YYeOHOTO HSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOXKEHHOTO OOOPYIOBaHMs, MPOBOIUTEH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJISATh MPSIMbIE M KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BETUUHH,
Opyd STOM BBIOMPATh ONTHUMAIbHBIA CHOCOO H3MEPEHHS U HCHOJb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHU;

UCCJIEI0BAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJb30BAHHEM
OPSIMBIX HU3MEPEHHI: TPU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl NOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIIMYUH B BUAE TAaOIUI U
rpaduKoB, JAenaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICOBAHMUS,

co0JiroAaTh MpaBuiia 0€30MacHOIO TPY/ia IPHU MPOBEICHUHN UCCIICI0BAaHUHN B
paMKax Y4eOHOro 3KCIEPUMEHTa, y4eOHO-UCCIIEIOBATEIbCKOM M MPOEKTHOU
JESITEIbHOCTH C UCTIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JaOOPaTOPHOTO
000py10BaHUS;

pemiaTh pacu€THhIE 3aJayd C SBHO 33JaHHOW (PU3NYECKONW MOJEINbIO,
UCTIONB3YSl (U3MYECKHE 3aKOHBI W TMPUHIMIIBI, HA OCHOBE aHAIM3a YCIOBUS
3aJlaud BBIOMPATh (PU3UUECKYIO MOJEINb, BBLACIATh (DPU3MUECKUE BEIUYUHBI U
(dopMyiibl, HEOOXOAUMBIE ISl €€ pelIeHUs, MPOBOAUTH PacuéThl U OILICHUBATh
PEaIbHOCTbH MOJTYYEHHOTO 3HaYeHHsI (PU3NUECKON BEJIMUMHBI,

pemarthb KauyeCTBCHHBIE 3a]aun: BBICTpanBaTh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYKJIEHUU C ONMOPOW Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIIONIb30BaTh  NPU  pPEIIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MHPOPMAIIMOHHBIE  TEXHOJOTHUH ISl TOWCKa,  CTPYKTYpPHUPOBaHUS,
UHTEpIpETallid ©W  TPEACTaBICHHUS Y4eOHOW ©  HAYYHO-TIOMYJSPHON
uHpOpMaIMU, TIONYYEHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPHUTHYECKU
aHAJIM3UPOBATH MOTYYaeMyIO HH(OPMALIUIO;

OOBSACHATh TPHUHIUIBI JCUCTBUS MAIIUH, NPUOOPOB M TEXHHUYECKUX
YCTPOMCTB, pasziuyaTh yCIOBHUS WX 0€30MacHOr0 HUCIHOJIb30BaHUS B
IMOBCEJHECBHOM KU3HU;

MPUBOJAUTH TPUMEPHI BKIIaJa POCCUMCKUX U 3apYOCKHBIX YIEHBIX-(DU3HUKOB
B pPa3BUTHE HAyKH, B 00BSCHEHUE MPOILIECCOB OKPYKAIOILIETO MHUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;



UCTIOJIh30BATh TEOPETUUCCKUE 3HAHUS M0 (PU3HUKE B MOBCEIHEBHOW JKU3HU
11 obecrniedeHus: 0€30MacHOCTH P 00paIlleHnH ¢ MPUOOPaMH U TEXHUUYECKUMU
YCTPOMCTBAMH, JJIsl COXPAHEHUS 3J0POBBS U COOITIOACHUS HOPM SKOJIOTHYECKOTO
TIOBE/ICHUSI B OKPYXXAOIIEH Cpeie;

paboTaTth B TpyNIe C BBITOJHEHHEM PAa3UYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PANMOHAIBHO paCHpENesITh OOS3aHHOCTH H
IJIAHUPOBaTh  JICSATENbHOCTh B HECTAHAAPTHBIX CUTyalUsX, aJeKBATHO
OLICHMBATh BKJIQJ KaXJIOTO M3 YyYaCTHUKOB TPYNIBI B  pEIICHUE
paccMaTrpuBaeMoi TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosau4yecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/l P Konrpoabnbsie IIpakruueckue (witcpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6mmorexa [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72



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

33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' ®a3zoBbIe TIEPEXO/IbI https://m.edso0.ru/7f41bf72
Hroro mo pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK
4.1 UICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTossHHBIN 5IeKTpUYECKUi TOK. TOKH 12 bubnnoreka [JOK
' B Pa3JIMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PesepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KITACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (uidpp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Paznen 1. 9JIEKTPOJAUHAMUKA
11 MarnuTtHOoe noje. IIeKTPOMarHuTHAS 11 1 3 bubnnoreka [JOK
' UHIYKIHS https://m.edso0o.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS Y BOJIHBI
91 MexaHU4ecKue u AJIEKTPOMarHuTHBIE 9 1 bubmmoreka [JOK
' KoJ1e0aHus https://m.edsoo.ru/7f41c97c
MexaHn4eCcKHe U JIEKTPOMArHUTHbBIE bubmuoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoteka IIOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pa3aen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH
31 OCHOBBI CTICTIHATBHOM TEOPUH 4 1 bubnmnoreka [JOK
' OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4

Pasznen 4. KBAHTOBASA ®U3UKA



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

4.1 DIeMeHThI KBAHTOBOU OITHKU 6 bubmorexa LIOK
' https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
4.2 Crpoenme atoma 4 https://m.eds00.ru/7f41c97c
bubnunorexa LIOK
4.3 AToMHOE 51pO 5 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubnuoreka [{OK

5.1 7 1
DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU httos://m.edsoo.ru/7f41c97¢

Utoro no pazneny 7

Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE

bubnmorexa LIOK
01 Obobutaroee nosToperHe 4 https://m.edso0.ru/7f41c97¢
Uroro no pazaeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 08 4 !



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

HOYPOYHOE IINTAHUPOBAHUE

Awmmnepa.
JlaGopaTopHas
paborta
«Hccnenosanu

11 KJIACC
KoanuyecTBO YacoB JIeKTDOHHbIE
Ne JlaTa P
KonTpoa IMpakTHye uudgponbie
n/ Tema ypoka Bce usyue
bHbIE CKHe o0pa3oBaTesibH
1 ro HUA
padoThbI padoTbI ble pecypchl
IlocTosinHEIE
MAar"HuThl U UX
B3aNMOJICHCTB
ue. MarsuTtHoe Buoauotekxa
1 noJie. Bektop 1 IIOK
MarHuTHOM https://m.edsoo.ru/f
WHJYKLHH. f0c9778
JInunnu
MAarHUTHOH
WHIYKIIUU
MarnutHoe
noje
MIPOBOJIHHUKA C
bubnuoreka
TOKOM. OTIBIT LIOK
2 Opcrena. 1
BEaI/IMO olCTE https://m.edsoo.ru/f
A fOc98fe
e
MIPOBOJIHUKOB
C TOKOM
JlabopaTopHas
pabota bubnuoreka
3 «3yuenue 1 1 LIOK
MAarHUTHOTO https://m.edsoo.ru/f
I1OJIA KaTYyILIKU fOc98fe
C TOKOM)
[erictBue
MarduTHOTO
mojad Ha
bubnuoreka
MIPOBOJIHUK C oK
4 TokoM. Cuta 1 1 1

https://m.edsoo.ru/f
f0c9ac0



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

€ JCUCTBHA
IIOCTOAHHOI'O
Mar"HuTa Ha
paMKy ¢
TOKOM»

[elictBue
MarduTHOTO
IIOJIg Ha
JIBHOKYIIYIOCS
3apsIKEHHYIO
yactuny. Cuna
Jlopenria.
Pabora cuitbl
Jlopenua
DneKTpoMarHu
THas
WHIYKIHUA.
[Torok BekTOpa
MarauTHOM
WH]TYKIIAH.
J1C
WHIYKLHH.
3akoH
3JE€KTPOMAarHu
THOU
WHIYKIUN
®dapanes
JlaGopatopHas
pabota
«HccnenoBanu
€ SBJICHHS
AJIEKTPOMAarHu
THOM
WHTYKITAW
NunykTuBHOCT
b. SIBIICHNE
CaMOWHIYKITUH
.OJ1C
CaMOWHYKIUU
. DHeprus
MarduTHOTO

bubanoreka
HOK
https://m.edsoo.ru/f
fOc9df4

bubnuoreka
[HOK
https://m.edsoo.ru/f
fOcal50

bubanoreka
LHOK
https://m.edsoo.ru/f
f0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

[10JIA KaTyILIKU
C TOKOM.
DnexTpoMarau
THOE TI0JIe

TexHuueckne
YCTpOMCTBA U
HX
MIPUMEHEHHUE:
IIOCTOSIHHBIE
MAarHMTEHI,
3JIEKTPOMArHu
ThI,
3JIEKTPOJBUTAT
ellb,
YCKOPHUTEIH
3JIEMEHTaPHBIX
YaCTHII,
WHJYKIUOHHAs
rneyb

10

11

12

O6006maromui
YpOK
«MarautHoe
noue.
OnexTpoMarau
THas
WUHIYKIHS
KonTponsHas
pabota no
TeMe
«MarautHoe
ToJe.
DJIEKTpOMarHu
THast
WHTYKITAS
CBobosiHbIE
MEXaHUYECKHE
Kose0aHusl.
l"apmonunuecku
€ KosieOaHusl.
YpaBHeHue
rapMOHUYECKH

bubanoreka
[HOK
https://m.edsoo.ru/f
fOcab82

bubnuoreka
[HOK
https://m.edsoo.ru/f
fOcad58

bubanoreka
LHOK
https://m.edsoo.ru/f
fOcaf06



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

X KOJICOAHHIA.
[IpeBpaienue
SHEPTUU

13

14

JlaGopaTopHas
pabora
«HccnenoBanu
€ 3aBHCHUMOCTH
neproja
MaJIbIX
KoJieOaHui
rpy3a Ha HUTU
OT JJIHHBI
HHUTH U MACChI
rpy3a»

KonebarenpHbl
1 KOHTYP.
CB00OOIHEIE
JIEKTPOMAarHu
THEIE
KOJICOaHMS B
HAIeaIbHOM
KoJ1e0aTeIbHO
M KOHTYpE.
Amnanorus
MEXIY
MeXaHNYECKHUM
AU
ANEKTPOMArHu
THEIMHA
KoJIeOaHUIMU

bubanoreka
[HOK
https://m.edsoo.ru/f
fOcb820

15

dopmyna
TomcoHa.
3aKkoH
COXPaHCHHUS
SHEPTUU B
HeaIbHOM
KoJIe0aTeIbHO
M KOHTYpe

bubanoreka
[HOK
https://m.edsoo.ru/f
fOch9c4

16

[IpencraBnenu
€0
3aTyXaroumx

bubanoreka
[HOK



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

17

18

KOJICOaHMSX.
BriHyX/1€HHBIE
MCXaHHYCCKHUE
KoJe0aHusl.
Pe3onanc.
Brinyxiennnie
AJIEKTPOMArHu
THEBIE
KoJIcOaHHSs

[TepemennbIit
TOK.
CunycouaaiibH
BIN
MEPEMEHHBIN
TOK.
MommHoCTh
MEPEMEHHOT0
TOKa.
AMILTUTYIHOE
u
JIEACTBYIOLIEE
3HAUYCHUE
CHUJIBI TOKA U
HaIpsHKEHUS
Tpancdopmaro
p.
[IpousBoacTeo
, TIepeiava u
notpebieHue
AIEKTPUIECKO
1 DHEPruu

https://m.edsoo.ru/f
fOcbb86

bubanoreka
LHOK
https://m.edsoo.ru/f
fOchd34

19

YcerpolicTBo u
MPaKTUYECKOE
MIPUMEHEHUE
AJIEKTPUYECKOT
0 3BOHKAQ,
reseparopa
IIEPEMEHHOTO
TOKA, JAHUN
3JIEKTpoIepena
q

bubanoreka
[HOK
https://m.edsoo.ru/f
fOcc324



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

20

21

22

OKOJIOTMYCCKH
€ PUCKH TIPH
MIPOU3BOICTBE
AIIEKTPOIHEPTH
u. Kynetypa
HCIIOIL30BaHU
i
3IEKTPOIHEPTH
A B
IMOBCEIHEBHOM
JKA3HU

Mexanunueckue
BOJIHBI,
yCIIOBUS
pacnpocTpaHe
Hus. [lepuon.
CxopocTb
pacmpocTpaHe
HUA U JUIMHA
BOJIHBI.
ITonepeunsie u
MIPOJOJIbHBIE
BOJIHBI

3BYK.
CxopocTb
3ByKa.
I'pomkocTh
3ByKa. Beicora
ToHa. TemOp

3ByKa

bubnuoreka
HOK
https://m.edsoo.ru/f
fOcca54

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOcccOc

23

DJIEKTpOMarHu
THEIC BOJIHBI,
MX CBOMCTBA U
CKOpOCTb.
IIkama
3JEKTPOMAarHu
THBIX BOJIH

bubanoreka
LHOK
https://m.edsoo.ru/f
fOccfe0

24

[TpunIUTIBI
paaroCBI3H U
TCJICBUICHHS.
PaszButne



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

CPEICTB CBSI3U.

Papunonokanus
Kontposnbnas bubnmnoreka

o5 paborta LIOK
«Konebanus n https://m.edsoo.ru/f
BOJIHBI» fOcc6f8
[Ipsamonuneitn
oe
pacnpocTpaHe
HUE CBETA B bubnnoreka
OJIHOPOJTHOM LHOK

26
cpene. https://m.edsoo.ru/f
Toueunsrii f0cd350
HUCTOYHUK
ceera. Jlyu
cBeTa
OTtpaxxkenue
cBeTa. 3aKOHBI
OTpaKEHUS bubnuoteka

97 CBETa. [HOK
ITocTpoenue https://m.edsoo.ru/f
M300paXeHH fOcd4e0
B IJTOCKOM
3epkaie
[Ipenomienue
ceera. [lomHoe
BHYTPCHHEE bubnuoreka

8 OTpakKeHHUE. LHOK
[IpenenbubIi https://m.edsoo.ru/f
YTOJI TOJHOTO fOcd7f6
BHYTPEHHETO
OTpaKeHHUS
JlaGoparopHas
paborta bubnmoreka

29 «3mepenne HOK
IOKa3aresst https://m.edsoo.ru/f
MPEIOMIIEHUS fOcd67a
CTEKJIa»
JIuH3bIL.

30 [TocTpoenue bubamorexa

HOK

n300pakeHUI



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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B JIMH3E.
dopmyia
TOHKOM JIMH3EI.
VBenuuenue
JIMH3EI

https://m.edsoo.ru/f
fOcdd1le

31

JlaGopatopnas
pabora
«HccnenoBanu
€ CBOMCTB
n300pakeHUI
B JIMH3aX)

32

Jucnepcus
CBeTa.
CroxHbIi
cocTaB 0eJ10ro
cBera. L[Ber.
JlaGopaTtopHas
pabora
«Hab6nronenne
TUCTICPCUU
CBETa»

33

NuTepdepenty
us CBETa.
Hudpaxius
CBeTa.
JudppakmonH
as peléerka

bubanoreka
LHOK
https://m.edsoo.ru/f
fOced22

34

[TonepeuHocTh
CBETOBBIX
BOJTH.
[Tonspuzanus
cBeTa

bubanoreka
[HOK
https://m.edsoo.ru/f
fOcf02e

35

Ontnyeckue
puOOpHI U
YCTpOMCTBA U
YCIIOBUS UX
0e30I1acHOro
MIPUMEHEHHUS

36

I'panuubl
MIPUMEHUMOCT
u

bubanoreka
LHOK



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

KJIAaCCUYECKOU https://m.edsoo.ru/f
MEXaHUKH. fOcf862
[Tocrynater
CIelHaIbHON
TEOPHUH
OTHOCHUTEJIHLHO
CTH
OTHOCHUTEBHO
CTh
OJTHOBPEMEHHO Bubnuoreka
37 CTH. HOK
3amemeHue https://m.edsoo.ru/f
BPEMEHH U fOcfad2
COKpaIIeHne
JUTUHBI
DOHeprus u
UMITYJIBC
PENSATUBUCTCKO
i 4ACTHIIL. bubnuoreka
38 CBs13b Macchl ¢ HOK
S https://m.edsoo.ru/f
fOcfc68
HMITYJICOM.
OHeprus
MOKOSI
KoHntposbHas
paborta
«Ormruka. bubnmoreka
39 OcHOBBI [HOK
CIIELMaJIbHON https://m.edsoo.ru/f
TEOPUH fOcf6f0
OTHOCHUTEIILHO
CTH»
DOTOHEI.
®opmyna bubnuoreka
40 ILnanka. [HOK
OHeprus u https://m.edsoo.ru/f
AMITYJIbC fOcfel6
dboTtona
OTtkpbiTHE U
41 HUCCIIEIOBAHUE bubamorera
[HOK

dhoTorddekra.



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

Omnmwiter A. T https://m.edsoo.ru/f
CroneroBa fOcffca
3aKoHBI
dhoTtorddekra.
YpaBHeHue
SHHLTCHEA bubnuoreka
42 JUIST HOK
(hoTosrddexTa. https://m.edsoo.ru/f
fod015e
«KpacHas
TPaHMIIA
dhoTodrddekra
JaBienue
cBeTa. OnbITE
ILH. bubnmmoreka
43 JleOenena. HOK
X UMIIECKOE https://m.edsoo.ru/f
. f0d04a6
JEeHCTBUE
CBeTa
TexHuueckue
YCTPOWCTBA U
MPaKTHUYECKOE
MIPUMEHEHHUE:
44 (hoTOdIIEMEHT,
dboTonaTyuk,
COJTHCUHAS
Oarapes,
CBETOJIUO/T
Pemenne
37134 TI0 TeMe bubnuoreka
45 «DJIEMEHTHI HOK
KBAHTOBOM https://m.edsoo.ru/f
f0d0302
OIITHKH
Monens aToMa
Tomcona.
Omnbitel bubnnoreka
46 Pezepdopna ITOK
10 PACCESHUIO https://m.edsoo.ru/f
0-4aCTHILI. f0d091a
[Inanerapnas

MOACIb aTOMa



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

47

[Toctynater
bopa

bubnnoreka
HOK
https://m.edsoo.ru/f
fO0dOafa

48

49

N3nyuenue u
MOTJIOIICHHE
¢$boToHOB TIpU
rnepexonae
aTroma c
OJIHOTO YPOBHS
SHEpPruu Ha
npyroii. Buasl
CIIEKTPOB
BonnoBsie
CBOMcCTBa
YaCTHII.
Bomne! ne
bpois.
Kopnyckyisipu
0-BOJIHOBOM
JyaJIN3M.
CroHTa”HHoOE U
BBIHYKJICHHOE
W3IIy4eHUE

bubanoreka
LHOK
https://m.edsoo.ru/f
fOdOafa

bubnuoreka
LHOK
https://m.edsoo.ru/f
f0dOca8

50

51

OTtkpbITHE
pajinoaKTHBHO
cti. OnBITHI
Pesepdopna
o
OTIpeJIeIICHUI0
cocTaBa
pasnoaKTHBHO
r'0 U3JTyYEHUS

CBoiicTBa
anbda-, 6era-,
raMma-
W3ITY9CHHUS.
Bimmsguamne
PaIOaKTHBHO
CTH HA JKHBEIE
OpraHu3Mbl

bubnuoreka
[HOK
https://m.edsoo.ru/f
fodofd2



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

52

OTtkpbiTHE
IIPOTOHA U
HEUTpOHA.
N3otomnsl.
Anbpda-
pacmaj.
DJIEKTPOHHBII
"
MTO3UTPOHHBIN
Oera-pacmaj.
INamma-
U3Jly4yeHue

bubnnoreka
[HOK
https://m.edsoo.ru/f
f0d1162

53

54

DOHeprus CBA3U
HYKJIOHOB B
sape. SAnepHbie
peaxkuuu.
SAnepHsiit
peaxTop.
[Tpobemsl,
MIEPCIIEKTUBBIL,
JKOJIOTHUECKHE
aCTEKThI
SIEpHON
SHEPreTHKU
OneMeHTapHBI
€ YaCTHIIBI.
OTtkpbITHE
MO3UTPOHA.
MeTtoab!
HaOI0IeHUs U
perucTpanuu
3J€MEHTaPHBIX
YacTHULI.
Kpyrastit cton
«DyHnameHnTa
JIbHBIE
B3aUMOJICICTB
nsa. EnuHCcTBO
busnueckoi
KapTUHBI
MUDPa»

bubnuoreka
HOK
https://m.edsoo.ru/f
f0d1356

bubnuoreka
[HOK
https://m.edsoo.ru/f
f0d0e38



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

55

56

57

OTansl
pa3BUTHS
aCTPOHOMHUH.
[IpuknagHoe u
MHPOBO33PECHY
ecKoe
3HAYEHUE
aCTPOHOMHUH.
Bupg 3Bé3m1H0T0
HeOa.
Co3Be3aus,
SIPKUE 3BE3/1bI,
IUTAHETHI, UX
BUINMOE
JIBHKEHHE.
Conneynas
cHucTeMa

Comnnre.
Conneynas
AKTHUBHOCTb.
Hctounuk
SHEPTUH
Counnna u
3BE3/]

3BE3 MBI, UX
OCHOBHEIE
XapaKTEPUCTHUK
H. 3BE3 MBI
TJIaBHOM
IOCJIEAOBATENh
HOCTH.
Bnyrtpennee
CTpPOEHHUE
3BE3 .
CoBpeMeHHbIE
MpEeACTaBICHU
a0
MIPOUCXOXKACH
HHU U
SBOJIIOIUHU
ConHna u
3BE3]




58

59

60

MieuHblit
IIyrp — Hama
I'amakTuka.
Ilonoxenue u
JIBIDKCHHE
CouHiia B
I'amakTuke.
TI'anakTukm.
YépHble AbIpsI
B s/Ipax
rajlakTHUK
Bcenennas.
Pa30eranne
raJIakTHK.
Teopus
Bboapmoro
B3pBIBA.
PenuktoBoe
W3IIy4eHHE.
MeraranakTuk
a

Hepemennsie
poOIeMbI
aCTPOHOMUU

61

KoHntposbHas
paborta
«DNEeMEHTHI
aCTPOHOMUU U
acTpOUUKI

62

O06o0maromuii
ypok. Pornb
¢bu3uku u
aCTPOHOMUU B
SKOHOMMYECKO
i,
TEXHOJIOTHYeC
KO,
COIIMAILHOHN U
ITHYCCKOM

chepax




63

JACATCIIBHOCTHU
YCJIO0BCKAa

O6006maromui
ypok. Posnb u
MeCTO (PU3UKU
Y aCTPOHOMHUHU
B
COBPEMEHHOM
HAay4YHOH
KapTUHE MHpa

64

65

66

67

Oo6o06maromuit
ypok. Ponb
¢buzngeckoi
TEOPHH B
hopMupoBaHH
u
MPECTABICHH
1o
¢buzngeckoi
KapTUHE MHpa

Oo6o0maromuit
ypok. Mecto
¢buznueckoi
KapTUHBI MUpa
B 00IIEM psTY
COBPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
MpEeACTABICHU
1 0 mpupoze
Pe3epBHbIit
YPOK.
MaruutHO€E
ToJIE.
DnexTpoMarsu
THast
WHTYKITHS
PezepBHbIit
ypok. OnTuka.
OcHOBBI
CIelanbHON




Teopuu
OTHOCHUTEIIBHO
CTH

Pezepubiit

YPOK.
KBanroBas

68 ¢dusuka.
DNeMEeHThI
aCTPOHOMHU U
acTpodu3uku

bubnuoreka
LHOK
https://m.edsoo.ru/f
f0d1784

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
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