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HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW U TpeOOBaHUI K pe3yibTaTaM
OCBOEHHMSI OCHOBHOM 00pa3oBaTeNbHOM Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Taxxke ¢ yuérom deaepanbHOll pabodeil MmporpaMMbl BOCIHTAHHS |
KOHIICTIIIMM TpernoaaBaHus ydeOHoro mpenMera «Pusnka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccuiickon Depnepanuu, peanu3yrommnx OCHOBHBIE
00pa3oBaTeIbHbIE IPOrPAMMBI.

Conepxanue mnporpamMmbl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxcs 10-11 kiaccoB mnpu
o0yuyeHuu ux ¢u3uKe Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/ESTEILHOCTHOTO
nonaxona. Ilporpamma mo ¢usuke coorBerctByeT TpedoBanusim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, HPEIMETHBIM M METAlPEIMETHBIM pe3yJIbTaTaM
OoOy4eHMsI, a TaKXe YUYHUTHIBAET HEOOXOAMMOCTh pPEATU3ALMH MEXIPEIMETHBIX
CBA3€H (PU3UKU C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeameTraMu. B Hel
OIPENENAIOTCS OCHOBHBIE LIENU M3y4YeHUs (U3UKH HAa YPOBHE CPEIAHEro OOIIEero
00pa3oBaHUsl, TIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (DU3UKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, IpeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHHPYEMBIE PE3ybTaThl OCBOEHUS Kypca (PU3HKU Ha 0a30BOM ypOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YJIbTAThI IO F0JIaM 00yUYEHUS;

e coziepkaHue yueOHOro npenmMera «@u3nkay 1o rogam oOy4eHus.

®dusuka Kak Hayka O HamOojee OOLIMX 3aKOHaxX IPUPOABI, BBICTyNas B
KayecTBe y4eOHOro MpeiMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHu 00 okpykatoieM mupe. LLIkonpHbIN Kype HU3HKH — CUCTEMOOOpa3yroImuii
JUISl €CTECTBEHHO-HAYYHbBIX YYEOHBIX IMPEIMETOB, IOCKOJIBKY (DHU3UUYECKHE 3aKOHbI
JeXaT B OCHOBE IPOIECCOB M SBJICHUM, H3y4aeMbIX XHMHEH, OHUOJIOTHEH,
buzmueckorr reorpadueld W acTpoHoMmmeir. Mcmonb3oBaHWE W aKTHBHOE
OpUMEHEHUE (U3MYECKUX 3HAHUW  ONpelensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, ITOJIy4eHHs] HOBBIX MAaTEpPUAIOB C 3aJaHHBIMU CBOWCTBAMHU M APYTHX.
W3ydyenne (Qu3MKM BHOCHT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpa O0ydaroIMxcsa, B (OPMHUPOBAHWE YMEHUN NPHUMEHSTH
HAy4YHBIN METO] TO3HAHUS TP BHIMOJIHEHUU UMHU y4E€OHBIX UCCIIEIOBAHUIA.

B ocHOBy Kypca (u3uku aji1 ypOBHS CpeAHEro oOlero oOpa3oBaHUsA
NOJIOKEH P HUACH, KOTOpble MOXXHO paccMaTpUBaThb KakK MPUHLHUIBI €ro
IIOCTPOCHMS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U1 COBPEMEHHOM (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBMM € HEW MaTepuan Kypca (Qu3MKH
00bennHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymum B Kypce sBiseTcs
(dbopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanusaunus IpeanonaraeT HCIOJIb30BaHNE
T'YMaHUTApHOTO TOTEHIMaNa (U3MUECKON HAayKH, OCMBICIICHHE CBS3H Pa3BUTHA
¢uzuku ¢ pa3BuTMEM OOLIECTBA, a TaKkKe€ C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M SKOJIOTMYECKUMU TPOOJIEMaMH.

Hoess npuxnaomoit  manpaenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
U3YYECHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss TOCPEICTBOM BBEICHUS DJIEMEHTOB
COJepKaHusl, TMOCBSIIEHHBIX JKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKU M TEXHOJOTUW, a TaKkxke 0OCYXKICHHs
po0JieM paloOHAIbHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKO 0€30M1acHOCTH.

CrepxHEBBIMHU 3JIEMEHTaMHU Kypca (U3MKU Ha YPOBHE CPEIHEro OOILero
oOpa3oBaHusl SABJIAIOTCS (u3nueckue Teopuu ((hopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIU (PYyHTAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX  MPEJCTABICHUSX O MPUPOAE, TpaHMIAX
OPUMEHUMOCTH TEOPUH, MU ONUCAHUS €CTECTBEHHO-HAYyYHbBIX SIBJICHUH U
IIPOLIECCOB).

CHCTEMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (DM3HKM pealu3yercs Mpexse
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHOU JESTEIbHOCTH 00Yy4YaroluXxcsl.
st 6a3oBoro ypoBHSI Kypca (U3MKM — OTO MCIHOJIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIaDOpaTOPHBIX pPaloT,
KOTOpbI€ B mporpamme 1Mo (pusuke oObEIUHEHBI B OONIUN CIHUCOK YUYEHHUECKUX
NpaKTUYECKUX paldoT. BhiieneHne B yka3aHHOM IepedHe JIabopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSI W OLEHKHM, OCYLIECTBISETCS YYaCTHUKAMMU
0o0pa3oBaTeNbHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IJIAHUPOBAHUS U
ocHalleHus kabunera Qusuku. Ilpu »>TOM obOecreunBaeTrcss OBJAJECHUE
O0y4aroUMMHUCSI YMEHUSIMU TPOBOJUTH KOCBEHHbIE H3MEPEHMS, HCCIEIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEIWYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHHWE YIEISETCS PEIICHHIO PacdyE€THBIX M KaueCTBEHHBIX
3anay. [Ipu 3TOM uIst pacyETHBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJlaHHON (PU3MUECKON MOJIETIBIO, MO3BOJIAIONINE TPUMEHSITh U3yUE€HHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OAHOrO pa3lena Kypca, TaK U HHTErpUpYys 3HaHUS U3
pa3HbIX pa3ienoB. s KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUs (U3NYECKUX SIBIIEHUM M MPOIIECCOB B OKPYKaIOIIEH
KU3HU, TpeOyrone BbIOOpa (U3UYECKONM MOAENHU JIS CUTYaIlMd TMPAKTHKO-
OpPUEHTHUPOBAHHOI'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY O0OecreueHni0 y4dyeOHOro mpoiecca 0a30BbI ypOBEHb Kypca
(U3MKKU Ha ypOBHE CpEeIHEro o0IIero 00pa3oBaHus JOJIKEH U3y4aThCsl B YCIOBHUSAX
OpeaMeTHOro KaOuHeTa (U3WKH WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHETa
PEAMETOB €CTECTBEHHO-HAYyYyHOro Iukia. B kaOuHere (GU3MKH JOJDKHO OBITh
HeoOXoMMOe JlabopaTopHOE OOOpYIOBAaHUE [Jis BBIMOJIHEHHUS YKa3aHHBIX B
nporpamme no (pu3MKe y4eHWYeCKUX MPAKTUYECKUX paboT U JEMOHCTPALMOHHOE
o0opyioBaHUE.

JleMoHCTpallMoHHOe 000pyaoBaHue (HOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH W OOECHEYMBAET IOCTaHOBKY
NEPEUMCICHHBIX B TMporpaMmMe Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMi IS
UCCIIEIOBAaHUA  HM3Y4YaeMbIX SBJIEHUHW M  MPOLIECCOB, HOMIUPUYECKUX U
(GyHIaMEHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlabopatopHoe 00OpymOBaHHE MJI YYEHWYECKUX TMPAKTHUYECKUX padboT
dopmMupyeTcsi B BHJIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TemMaTH4ecKhe KOMILUIEKThI
1abopaToOpHOro O00O0PY/OBaHUS JAODKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CHCTEM B BUJE IIU(PPOBBIX J1aOOpaTOPHi.

OCHOBHBIMM LIENIAIMH U3y4€HUS (PU3MKHU B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca M CTpEMJICHHS OOYYalOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METOJI€ TO3HAHUS U (popMuUpOBaHUE
HCCJIEI0BATEIHCKOI'0 OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSIM;

e (opMHpOBaHME HAay4YHOI'O MHPOBO33PEHHUSI KaK pe3yJbTaTa H3Yy4eHHUs
OCHOB CTPOEHHMSI MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue yMeHUH OOBSACHATH SBJICHUS C HUCIHOJb30BAHUEM
bu3nUecKuX 3HAaHUHM U HAYYHBIX JOKA3aTeNbCTB;

e (opmupoBaHue npenacTaBICHUN O PO (PUMKHU I Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHue 3Tux 1eiei o0ecrneurnBaeTcsl peuieHueM CIIeIyIoluX 3a1ad B

npolecce u3y4eHust Kypca (U3UKu Ha YpOBHE CPEHEro 00111ero oopa3oBaHus:



e mpuodOpeTeHue CHUCTEMBI 3HAHUN 00 o0IIUx bu3nIECKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKJTIOYAst MEXaHUKY,
MOJIEKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIEMEHTHI aCTPODU3UKH;

e (QopMHpOBaHUE YMEHUM TMPUMEHSATH TEOPETUUYECKHE 3HAHUS  JJIs
OOBsACHEHUs (PU3NUECKUX SBJICHUM B TPUPOJAEC U JJIs TMPUHATHUS
MPAKTUYECKUX PELICHUI B IOBCEIHEBHOM KU3HMU;

e OCBOCHHE CIIOCOOOB pEIICHHUs] pa3INYHbIX 3aJad C SBHO 3aJlaHHOU
(¢u3nyecKol MOJENbpI, 3aJad, IOAPa3yMEBAIOLIUX CaMOCTOSTEIBHOE
co3/iaHue PU3NYECKOr MOJIeIH, aJIeKBATHON YCIIOBUAM 3aa4H;

e TMOHUMaHUE (U3MYECKUX OCHOB U MPHUHIIUIOB JEUCTBUSI TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOLIYIO
cpeay;

e OBJAJCHUE METOJAAMHU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS M IMPOBEACHUS
bu3MUeCKNX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu UHQPOpMAIINH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O PE3yiIbTaTa;

e CO3/IaHME YCJOBHM ISl PA3BUTUSI YMEHUN MPOEKTHO-UCCIEIOBATENBCKOM,
TBOPYECKOM JEATEIBHOCTH.

Ha wusydenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro

oOpasoBaHus otBoauTcs B 11 kinacce — 68 yacoB (2 yaca B HEZIEI0).

[Ipennaraempiii B mnporpamMmme 1o (QU3MKE MepeyeHb JabopaTopHBIX U

NPAKTUYECKUX padOT SBISETCS PEKOMEHJOBAaHHBIM, YYMTENb JEJIaeT BHIOOP
NPOBENICHUS JIA0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBUYATbHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COJEPXAHME OBYYEHUA

11 KJIACC

Pasznea 4. JiaekrpoauHaMuka

Tema 3. Macnummnoe none. InNeKmpoOMaZHUMHAA UHOYKYUA

[ToctostHHbIE ~ MarHuTHl.  B3anmomelcTBUE  MOCTOSHHBIX ~ MArHUTOB.
MarautHoe 1none. Bekrop MarHuTHOM uMHAyKUMW. lIpuHImMn cyneprno3uuuu
MAarHUTHBIX MOJied. JIMHMM MarHUTHOM WMHIAYKUWW. KapThHa JMHWUNA MarHUTHOM
WHYKIHUH TOJIS MOCTOSSHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JHMHUI WHIYKIUHA
MAarHuTHOTI'O TMOJs JJIMHHOTO NPSIMOTO NMPOBOJHMKA M 3aMKHYTOrO KOJBLIEBOTO
IPOBOJIHMKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoelicTBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HAIIPABJICHUE.

Cuia JlopeHnua, €€ MOIyJib U HalpaBieHUE. J[BUKEHHE 3apSKEHHON YaCTHLIbI
B OJHOPOJHOM MarHuTHOM Iose. PaGora cunbl Jloperma.

SIBreHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIUA. OJIEKTPOABWIKYIIAS CHJIA HWHIYKIUAHA. 3aKOH JJIEKTPOMArHUTHOMN
unaykuun dapanes.

BuxpeBoe »snekTpuyeckoe molsie. OIEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHUKE, IBUKYIIEMCS TOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTh.  SIBlIeHME CaMOMHAYKLIHMH. OJEKTPOABIKYIIAA  CuUia
CaMOUHYKIIHH.

DHeprus MarHUTHOTO MOJIS KATYIIKH C TOKOM.

DJIEKTPOMATrHUTHOE TOJIE.

TexHu4yeckre YCTPONCTBA M MPAKTUYECKOE TMPHUMEHEHUE: TOCTOSHHbIE
MarHuThbl, 3JIEKTPOMArHUTHI, AJEKTPOABUrATENb, YCKOPUTEIU SIEMEHTApHbBIX
YaCTHIL], UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TOJIEM.

JIuHWY UHTYKIIMY MAarHUTHOTO TOJIS.

B3anmoneiictBue JByX NPOBOJITHUKOB C TOKOM.

Cuiia Amrnepa.

JerictBre cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJINTA.

SIBlIeHUE AIEKTPOMArHUTHOW UHIYKIIVH.

[IpaBuno Jlenna.



3aBHCUMOCTb JJIEKTPOABIXKYILEH CHIIBI MHIYKIUHA OT CKOPOCTH M3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBiIeHUE CAMOMHIYKITUH.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomol

N3ydyeHrne MarHuTHOr O Mot KaTYIIKH C TOKOM.

HccnenoBanue AeHCTBUSA MOCTOSTHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABIIEHUS 2JIEKTPOMAarHUTHOW UHAYKIIMH.

Paspneu S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUmMHbLE KONEOAHUS

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHUS.
Mapmonnueckue konebanusi. Ilepuon, wactora, amruntyna U (aza kojaeOaHUU.
[IpyxvHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKHUX
kosieOanmii. [IpeBparieHne s3Heprun Mpyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenpubiii koHTYyp. CBOOOAHBIE BJIEKTPOMArHUTHBIE KOJIeOaHUS B
UealbHOM KOJie0aTeTbHOM KOHTYpe. AHAJOTUS MEXIY MEXaHUYECKUMH U
ANEKTPOMarHuTHEIMU Konebanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUU B UJICATHHOM KOJIEOATEThHOM KOHTYPE.

[IpencraBienue o 3aTyxarouux kKojebaHusx. BeIHYK€HHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeiHYKI€HHBIC 3JIEKTPOMarHuTHBIE KOJIeOaHMUs.

ITepemennbiii  TOkK. CUHYCOMIANbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYIHOE€ W JIEUCTBYIOIlEE 3HAYEHUE CHUJIbI TOKA U
HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenada U NOTPEOICHUE IIEKTPUUECKOM
SHEPIruM. DKOJIOTMYECKHE PHUCKU MPU MPOU3BOJACTBE 3JIEKTpodHeprun. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre ycTpOMCTBAa M IPAKTUYECKOE IMPUMEHEHUE: DIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JJUHUU AJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KojaeOaTeNbHON CUCTEMBI (MPYKUHHBIA WU
MaTeMaTU4YECKUM MasiTHUK ).

Habmronenue 3aryxaromux KojaeOaHuu.

UccnenoBanre CBOMCTB BRIHYXACHHBIX KOJICOAHUIA.

Habmronenue pezonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsDKEHHUST OT BPEMEHU) ISt
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTeNbHOM COEIMHEHUU PE3UCTOpPA, KATYIIKH
MHIYKTUBHOCTH M KOHJEHCATOPA.

Mopenb JIMHUY 3JIEKTPOIEPENAUH.



Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

UccnenoBanue 3aBUCUMOCTH TIEpUOAa MaJIbIX KOJe€OaHUN Tpy3a HA HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

HUccnenoBaHnne T1epeMEHHOr0 TOKAa B LENA W3  MOCIENOBATEIbHO
COEAMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60IHbL

MexaHnueckue BOJIHBIL, ycioBHS pacnpoctpaHenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JuiMHa BoJiHbL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTepdepentus u qudpaxiys MEXaHUIECKAX BOJTH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CJIOBUS U3JYYEHHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B snexkrpomaruutHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MPEIOMIICHUE, MoJspu3aius, Audpakius,
untepdepenius. CKOpoCTb JEKTPOMArHUTHBIX BOJIH.

[IIkana >J€KTPOMAarHUTHBIX BOJIH. [[pUMEHEHNE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHMIIBI paguoCBA3U U TeneBUaAeHUA. Pagnonokanys.

DJIEKTPOMATHUTHOE 3arpsiI3HEHUE OKPYKAKOLIEH CPEbI.

TexHu4yeckre yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBAasl JAMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, paaap,
panuonpuEMHUK, TEIEBU30p, aHTeHHa, Tesiepon, CBU-mneus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U POI0TbHBIX BOJIH.

Koneobiromeecs Te10 Kak HCTOYHHK 3BYKa.

Habmronenue orpakeHust U pesIoMIICHUSI MEXaHUYECKUX BOJIH.

Hab6ntonenune nnrepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW H
4acTOTOMN KOJIEOaHUM.

UccnenoBanne  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpaKEeHHUE,
peIOMIICHHE, OJsipu3aius, udpakius, nHTephepeHITUs.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMmosMHElWHOE pacnpoCTpaHEHUE CBETA B
oaHopoaHou cpexne. JIyu cBera. TouedHbld HCTOYHHUK CBETA.

OTtpakenne cBeTa. 3aKOHBI oTpaxeHus cBeta. [locTpoenne nm3oOpaxeHuit B
IJIOCKOM 3€pKae.

[Ipenomienue cera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MTOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHbIl yroy MOJTHOTO
BHYTPEHHET0 OTPAXKEHHUSI.



Hucnepcust ceera. CnoxHbIN cocTaB Oenoro ceera. LIBer.

Cobuparomiue u pacceuBarolde JuH3bL. ToHkas mauH3a. DOKycHOE
paccTosiHMEe W ONTHUYeCKass Cuia TOHKOW JMH3bI. [locTpoeHue u300pakeHuil B
coOuparolux U paccenBaronux JuH3ax. dopmyna TOHKOW JTUH3BI. YBEIUYEHUE,
JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHbIE HCTOYHMKH.
VYcnoBust HaOMIOIEHWS MAaKCUMYMOB W MHUHHMYMOB B HWHTEpGEpEHIIMOHHON
KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX ICTOYHUKOB.

HNudpakius cBera. JludpakinuoHHas pemérka. YCIOBUE HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM NAJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUhPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: OYKH, JIYIa,
doroamnmnapaT, NPOEKIIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OIITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jlemoncmpayuu

[IpsMonuHEHOE pacHpOCTPAHEHUE, OTPAKEHUE U IPEIOMIIEHUE CBETA.
OnTtuyeckre mprudopkI.

[TomHOE BHYyTpEHHEE OTpakeHue. Monensb CBETOBOAA.

UccnenoBanue CBONCTB M300paKEHUI B JTUH3AX.

Mopenu MuKpocKomna, TeJIeCKona.

Hab6monenne natepdepeHnm cBeTa.

Hab6mronenune nudpakimu crera.

Habmronenue aucnepcuu cBera.

[TonydeHue cekTpa ¢ MOMOMIbIO PU3MBI.

[Tony4yeHue cekTpa ¢ MOMOIIbIO JU(PAKIIMOHHON PEIIETKH.

Ha0nronenue nonsipu3annu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

N3MepeHue nokazaresns npeaoMIEHUs CTEKIa.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI CIeNAJILHON TEOPUU OTHOCHTEJIbHOCTH
['paHnibl NPUMEHUMOCTH  KJIACCMYECKOW  MexaHukd.  llocrymarsl
CIIELIMAJIbHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU M COKpaLIECHUE
JUTHBL.
DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTHUIIBI.



CBsI3p Macchl C JHEPrUEH U UMITYJILCOM PEIATUBUCTCKOM YaCTHULIBI. DHEPTHUS
TIOKOSI.

Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmovt K6aHMOBOU ONMUKU
®otonsl. ®opmyna [Inanka cBsizu 3HEprUn GOTOHA C €r0 YACTOTOM. JHEPTHUs
U UMITYJIbC (POTOHA.
OtkpsiTre U uccneaoBanue porodddexra. OnbiThl A. I'. CToneroBa. 3akoHbI

dotodaddexra. Ypapuenue DHmTeHa s pororddexra. «KpacHas rpaHuia»
dororddexra.

Hasnenue ceera. OnwitTel I1. H. JleGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckne ycTpoicTBAa W MNPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jemoncmpayuu

®otor(PpheKT Ha yCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHeENTHEro poTodddekra.

Ceeroguop.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pe3epdopia mo paccessHUIO o -4acTHIIL.
IImanerapnas mopens aroma. [loctynmatel bopa. M3nmyuenune u morsomnieHue
(OTOHOB MNpHU MEpexojie aToMa C OJHOIO YPOBHS SHEPIHMM Ha Jpyroi. Bumel
criekTpoB. CIIEKTp YPOBHEW SHEPIUU aTOMa BOJOPOAA.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoisa. KopryckynsipHO-BOIHOBON
Jyaau3M.

CHoHTaHHOE U BBIHYXKJICHHOE U3J1yUYCHHE.

TexHu4yeckre YCTPOMCTBA MU MPAKTUUECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue QIMHBI BOJIHBI J1a3epa.

HaOmronenue TMHENYaThIX CIEKTPOB U3ITYUECHUSI.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

Habmonenue nuHe4aToro crekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIINE CJOXKHOCTh CTpPOeHHS snpa. OTKpbITHE
paguoaktuBHOCTH.  OmnbiTel  Pesepdopma mo  ompeneneHuro  cocraBa



paanoakTuBHOro wusnydenus. CBoiictBa anbda-, Oera-, TramMma-u3Iy4EHUS.
BnusiHue pagnoaKTUBHOCTH Ha JKUBbIE OPTraHU3MBbI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. Hykionnas monens sigpa I'eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M3oTomnsl.

Anbsda-pacnan. ONEKTpOHHBIA U TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. AnepHbie cuibl. [edekt maccsl sapa.

SnepHble peakuuu. JleneHue u CUHTE3 SIEP.

Anepusiii peaktop. Tepmosnepubiit cunte3. [IpoOiieMbl W TEPCHEKTHUBBI
SAIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IAEPHON SHEPTETHUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtobl HaOJIFOIEHHS U PETMCTPALIUN AIEMEHTAPHBIX YAaCTHULL.

@yHaMEHTaJIbHbIE B3aUMOAEHCTBUA. EMMHCTBO (pM3NUECKON KApTUHBI MUPA.

TexHuueckue yCcTponCTBa U IMPAKTUYECKOE NPUMEHEHUE: TO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CUY€TUrK MOHU3HUPYIOIIHNX YACTHIL.

Vuenuueckuii skcnepumenm, nabopamopuvie pabomuol

UccnenoBanre TpekoB 4acTuIl (110 TOTOBBIM GoTorpadusim).

Pa3pges 8. DiieMeHTHI ACTPOHOMUM M aCTPOPU3MKH

Orarnbl pa3BUTHs acTpoHOMUH. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMMUH.

Bun 3Bé3aHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHEThI, UX BUIUMOE
JBUKEHHUE.

ConneuHas cucrema.

Comune. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun ConHUA W 3BE3N.
3BE3MbI, UX OCHOBHBIE XAPAKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Ki1acc —
CBETHUMOCTb». 3BE3/Ibl TJIABHOM MOCIEA0BATEILHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIbHOCTA. BHYTpEeHHEE CTpoeHue
3B&3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUU U dBOoMonMU ColHLAa U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mineunbiii I[lyts — Hama I'amaktuka. Ilomoxkenue u aBwxkeHue CoiHIA B
lNamaktrke. Tunel ranaktuk. Paguoranaktuky u kBaszapsl. YEpHBIE IBIPBI B SApax
rajJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66ma. Pazberanue rajiakTuk.
Teopust bonbmoro B3peiBa. PenukroBoe n3nydeHue.

Macumrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus



Habmronenusi HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMIIbIOTEPHBIX
MPWIOKEHUIN JJIsI ONIpe/IelIeHUs MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0o3Be3Aus1 CEBEPHOro MOMyIIapus U SIPKUE 3BE3/IBI.

HaGmronenus B Teneckon Jlynsl, mianer, Mneunoro [Tytu.

O6o0maroiee NOBTOpPeHUE

Ponr Qusuku u acTpoHOMHUHM B DKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COLIMAJIBHOM M ATUYECKOU cepax NesTeTbHOCTH YelIOBEeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOH KapTHUHE MHpPA, pOJib GU3HUECKON TEOPUHU
B (OpPMHpPOBAHWM TIPEICTABICHUNA O (U3MYECKOM KapTHHE MHpa, MECTO
bu3nYecKOl KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexnpeaMeTHbIE CBS3H

N3yuenne kypca ¢usuku 0a30BOro ypoBHsl B 11 kiacce OCyIIECTBISETCS C
Y4ETOM COJICPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHH, Teorpadi U TEXHOJIOTUH.

Meosicnpeomemnvie nonsmusi, CBSI3aHHbIE C U3YYEHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJIEHUE, Hay4dHbId (akT, runore3a, ¢u3Mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTMPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pemieHHWE CHCTEMBl YPaBHEHHH, TPUTOHOMETPUYECKUE
GyHKIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M WX MPOEKIWHU HA OCH KOOPAWHAT, CIIOKECHHE BEKTOPOB,
NPOU3BOJIHBIEC BJEMEHTapHbIX (YHKIMM, TpHU3HAKU TOJ00MS TPEYroJbHUKOB,
oTIpeieNIeHHE TUIOINIAIN TIOCKUX (PUTYp U 00bEMa Tell.

buonoeus: »nekTpudeckuwe SBICHUWS B JKHBOW MPHUPOJE, KoJieOaTEIbHBIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCHUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJINYECKAsA CTPYKTypa TBEPABIX
TeJd, MEXaHM3Mbl OOpa30BaHUSl KPUCTAIUIMYECKOW PEIIETKH, CHEKTPaTbHbBIN
aHaJu3.

l'eocpaghus: MarHUTHBIE TONMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX DY,
doTochEMKa 3eMHOI TOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHI.

Texnonocua: NWHUWA DIIEKTPOIEpENAY, TEHEPATOpP IMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENb, WHAYKIHMOHHAs I€4Yb, pajaap, PaauoONpUEMHUK, TEIEBU3O0D,
anTteHHa, TeinedoH, CBY-meub, NMPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
conHeyHas Oarapes.



INIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHET'O OBIIET'O OBPA30BAHUA

OcBoenune ydeOHOro mpenMera «®Duszmka» Ha YPOBHE CPEIHEro OOIIETro
oOpaszoBaHus (0a30BbI YPOBEHB) JOMAKHO OOECIEUUTHh JTOCTUKEHUE CIIETYIOIIUX
JMYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3YyIbTAaThl OCBOEHUS y4eOHOro npeaMera «Ou3nKay JTOJIKHBI
OoTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOYYaronIuxcsi PYKOBOJCTBOBATHCS
c(hOpMHPOBAaHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO
ONbITa U ONbITA JIEITEIBHOCTH B MPOLIECCE Peaau3alid OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOU AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIUKM 00YyYaIOIIEerocsl Kak akTUBHOTO M
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPATULMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
J€EMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTU COBMECTHYIO JESATEIBHOCTh B MHTEpPECax TIPaKJIaHCKOIO
00IIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00Pa30BaTEIHHOM OpPTaHU3AIINN;

YMEHHUE B3aUMOJIEHCTBOBATH C COUAIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIUSIMUA U HA3HAYCHHUEM;

FOTOBHOCTh K T'YMAaHUTAPHOM U BOJIOHTEPCKOU JIEITENBHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHMS :

c(hopMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOHU UJICHTUYHOCTH,
NaTpUOTU3Ma;

[ICHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, JAOCTHXCHUSIM
POCCHICKUX YIEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

c(hOopMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPHEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
NESATEIIbHOCTA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYUBOTO Oy IYIIIEro;

4) 3CcTeTHYECKOr0 BOCIIMTAHUA:

3CTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pU3n4ecKoil Hayke;



S) TPyA0BOr0 BOCIIUTAHMS:

UHTEpEC K pa3inuHbIM cdepam mpodeccHoHaTbHON AeATENbHOCTU, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynytiei mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TIJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO M caMO00Opa30oBaHUIO B 00JIACTH
(GU3HKY Ha TIPOTSHKEHUN BCEH KU3HH,

6) PK0JIOrH4eCKOro BOCIIUTAHUS

c(hOpMHUPOBAHHOCTh JIKOJOTHMYECKOH KYJIbTYpPHl, OCO3HaHHE TJIOOAIHLHOTO
XapakTepa SKOJIOTMUECKUX Mpodiem;

IUIAHUPOBAHUE U OCYILECTBJIEHUE JEUCTBUU B OKPYKAIOUIEU Cpelle HA OCHOBE
3HAHUS LIeJIeH YCTONYMBOIO pa3BUTHSI YETIOBEUECTBA,;

pacuiupeHrue OmbITa JSATCIbHOCTH JKOJOTHMUYECKON HaNpaBISHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAaHUM 10 (QUBUKE;

7) HEHHOCTH HAYYHOT'O NMO3HAHUS:

c(hOpMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS (PU3MUECCKON HAYKH,

OCO3HAHUE IIEHHOCTH HAy4YHOU JIeATEeIbHOCTH, TOTOBHOCTH B MPOIECCEe
u3ydeHuss  (QU3MKH ~ OCYHIIECTBJISITh  MPOEKTHYIO M HCCJIEAOBATEIbCKYIO
NEeATEeTbHOCTh HHANBUAYIHHO U B TPYIITIC.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue JaeicTBuA:
CaMOCTOSITeTbHO  (OpPMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENISITh eI NEATEIbHOCTH, 3aJ1aBaTh IMApaMETPbl W KPUTEPUU HX
JIOCTHKCHMS
BBISBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEUMST B  pacCMaTPUBAEMBIX
(U3UYECKUX SBICHUSX;
pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a MUMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JICATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKH MOCJIEICTBUM JEATEIbHOCTH;
KOOPJIWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEajIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIIEHUH KU3HEHHBIX MPOOIeM.
ba3oBble nuccienoBare/ibCKue JAelicCTBUA:
BJIAJIETh HAYYHOM TEPMHUHOJOTUEH, KIIOUEBBIMU MOHATHUSMH U METOJAMHU
(du3nuecKol HAyKU;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATENIbCKONW U MPOEKTHOU AESITETbHOCTH
B 00s1acTU (PU3UKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHUCKY
METOJIOB pelIeHHs 3aJad (PU3MUYECKOTO COJSp)KaHUs, MPUMEHEHUIO Pa3IUYHBIX
METOI0B MO3HAHUS;

BJAJE€Th BHUAAMU JEATENbHOCTH 10 TMOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEpIpETalii, MpeoOpa3oBaHUI0O W TMPHUMEHEHUI0O B Pa3jMYHBIX YUEeOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH NIPUUMHHO-CJICACTBEHHBIE CBSI3W UM aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apryMEHThI JJIs JI0Ka3aTelbCTBa
CBOMX yTBEP)KIICHUH, 3aaBaTh MapaMeTpbl U KPUTEPUU PEIICHHS;

aHAJIM3UPOBAaTh MONYYEHHbIE B XOJ€ pEUICHWs 3aJauyd pe3yJbTaThl,
KPUTHYECKU OLIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJayd B 00Opa30BaTEIbHOU
JESITENbHOCTH, B TOM YHCJIE IPU U3YYEHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

yMETh TIEPEHOCHTHh 3HAaHUS 1O (HU3MKEe B MPAKTUYECKYI0 00JacTh
KHU3HEICATEITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIE UJIEH, IPEANIAraTh OPUTHHAIBHBIE MTOIXO0/IbI U PELICHUS;

CTaBUTH MPOOJIEMBI U 33Ja4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHS.

PabGora ¢ unpopmanmeii:

BJa/IeTh HABBIKAMH MOJyYEHHUS MHPOpMAIUN (PU3UUECKOrO COAEp>KaHUS U3
UCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH MOWCK, AaHAJU3,
CUCTEMAaTH3AlMI0 U WHTEPIPETAlni0 WHGOPMAIMU Pa3IMYHBIX BHIOB U (GOpM
IpEICTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OpMALIHH;

UCTIOIB30BaTh  CpeAcTBa  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3ajja4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECcypcocOEepeKeHMs, TMpPaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OpPMaIIMOHHOW 0€30MacHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOr0 COJAEpKAHUSA B Pa3IUYHbIX (opMarax c
yu€TOM Ha3zHaueHUs MH(YOpPMAIMK U LEIEBON ayAUTOPUHU, BHIOMpPas ONTUMAIIbHYIO
(dopMy MpencTaBICHUs U BU3yaIU3aluu.

KoMMmyHuKaTHBHBIE YHHBePCcATbHbIE YUeOHbIE 1eHCTBUS:
OCYIIECTBIISATH OOIIEHUE Ha YPOKaxX (U3MKU U BO BHEYPOUHOU JCATEIBHOCTH;
pacrmo3HaBaTh TMPEANOCHUIKA  KOH(DIWUKTHBIX CHUTyallMidA H  CMATYaTh
KOH(DJIMKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOKO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUAYaIbHOU
padoTHI;

BBIOWpATh TEMAaTHKy W METOJbI COBMECTHBIX MEHUCTBHHA C Y4ETOM OOIIUX
WHTEPECOB ¥ BO3MOKHOCTEN Ka)JOT0 YJICHA KOJJIEKTUBA;

NPUHUMATh  I[EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUSA 110 €€ JNOCTHIXKECHHUIO: COCTABJIATH IUIAH JCHUCTBHM,
pacupenensaTh poiim ¢ Y4ETOM MHEHUM YYaCTHHUKOB, OOCYXKIAaTh PE3yIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4e€CTBO CBOEr0 BKJAJa U KaXJOrO yYaCTHUKA KOMAaHJbl B
001Ul pe3yabTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHWBATh HJAEHM C TMO3UIMU HOBU3HBI,
OPUTMHAJIbHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE TOBEACHUE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIIATH TBOPYECTBO U BOOOpaKEHNE, OBITh NHUITUATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATEIBHYIO JICSITEIHLHOCTh B 00JIACTH
GU3MKM W aCTPOHOMHH, BBIABIIATH MPOOJIEMBI, CTaBUTh W (HOPMYJIUPOBATH
COOCTBEHHBIC 3a/a4H;

CaMOCTOSITETTLHO COCTABJISITh TUIAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHHS MPAKTUYECKON pabOThI C y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEOYTECHUH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacMpsATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUIA;

nenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0d
OTBETCTBEHHOCTbH 32 PCIIICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3PYAMLIMH B 0OO0JaCTH
(bU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNIbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, SMOLUMOHAJLHBIH UHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlMsIM, BHOCHUTh KOPPEKTHBHI B JIEATEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJbTATOB IIEIISIM;

BJIQJIETh  HABBIKAMHU  TO3HABATEbHOM  pediiekcuu Kak  OCO3HaHUsA
COBEpIIAEMBbIX JCHCTBHM M MBICIUTEIBHBIX IPOIIECCOB, HMX PE3yJbTaTOB U
OCHOBaHMUI;

UCITIOJIH30BaTh MPUEMBI pedIeKCHUU IS OLICHKW CUTYaIlluu, BIOOpa BEPHOTO
pelieHus;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO TPUHUMATH PEHICHUS IO WX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBI JPYIMX IIPU aHAJM3€e pPe3yIbTaTOB
NeSITeNbHOCTH;

IPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMAaTh MOTHBBI W apryMEHTBI JPYIHMX IIPU aHAJNW3Ee PEe3yIbTaTOB
JeSITEIbHOCTH;

NpHU3HABATH CBOE MPABO M MPABO APYTHX HA OIMUOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe 1 YPOBHSA CpelHero ooOimiero oOpa3oBaHUsA Yy OO0ydYarONIUXCs
COBEPIIICHCTBYETCS OMOIIMOHATBHBIH UHTEIUICKT, TpeToaratonui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE IMOIIMOHATIBLHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHAILHOMN cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOpEryJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aMalTHPOBATHCA K
AMOIMOHAJILHBIM U3MEHECHHSIM U TPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKCHUIO TENH U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTH, YMEHHE JCHCTBOBATH HMCXOAS W3 CBOMX
BO3MOXKHOCTEH;

OMIMATHH, BKIIOYAIOMIEH CTOCOOHOCTh TOHUMATh 3MOITMOHATHHOE COCTOSTHHE
JIPYrUX, YYUTBIBATH €ro TPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO M COMIEPEKUBAHUIO;

COIMAJTbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, POSIBIIATH MHTEPEC U pa3peniaTb KOH(PIUKTHI.

INPE/IMETHBIE PE3YJIBTATBI

K xonmy obyuenus B 11 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OO YUAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (pu3uku B (HOpMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTHHM, B IMPAKTUYECKOW MEATEIBHOCTH JIIOACH, LETOCTHOCTh W €IUHCTBO
¢u3nIecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YUYCHHBIX (PU3UYECKUX MOJEIICH:
TOYEYHBIN JIEKTPUUECKUI 3apsl, Jyd CBETa, TOUCYHBbI UCTOYHUK CBETA, SiJICPHAS
MOJIC]Ib aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO SApa IMPU PEIICHUH (PU3UICCKUX
3aj]a4;



pacrno3HaBaTh Qpu3nuecKue sBICHUs (MPOIECChI) U OOBIACHITh UX HAa OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: JIEKTPUUECKas MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEHUCTBHUSI TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAs WHAYKIUS, JCHCTBME MArHUTHOTO TIOJIS Ha
NIPOBOJHUK C TOKOM U JBWDKYIIHKCS 3apsfl, SJICKTPOMAarHWUTHBIE KOJeOaHUS M
BOJIHBI, TMPSIMOJMHEHHOE PACHpPOCTPAHEHHE CBETa, OTpa)K€HUe, IPETOMIICHHE,
uHTepdepeHnus, audpakuus €W OOJsSpU3aIUs CBeTa, JUCIEPCHUs CBETa,
dotoanekTpuaeckuit 3pdekt (poroaddekrT), cBeTOBOC NaBICHNE, BOSHUKHOBEHHE
JUHEHYATOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAas U HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMHUCHIBATh W3yYCHHBIC CBOMCTBA BEIIECTBA (AJICKTPUUYECKHE, MAarHUTHBIC,
ONTHYECKHE,  DJIEKTPUYECKYI0  TPOBOAMMOCTh  PA3IMYHBIX  Cpela) |
ANIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), HWCTONB3Yysl (DU3UYECKHUE BEITHMYHUHBI:
AJIEKTPUYECKUN 3apsijl, CHJIa TOKa, DJIEKTPUUYECKOE HANpsKEHUE, DICKTPUUECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, DJICKTPOJBIDKYIAs CHUjia, padoTa TOKa,
WHAYKIMST MarHUTHOTO TMoysi, cwia Awmrmepa, cwia JlopeHiia, WHIYKTUBHOCTh
KATYIIKW, SHEPrusl DJIEKTPUYECKOr0 M MArHWTHOIO TMOJeH, MEepHoJ M YacToTa
KojeObaHuii B KojeOaTeNbHOM KOHTYpE, 3apsji W Ccuila TOKa B IMpoIlecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHuM, (OKYCHOE paccTOsHuE U
ONTHYECKas CWjia JIMH3BI, TPU OMHMCAHWM MPABUIBLHO TPAKTOBATh (HHU3MUECKUI
CMBICIT HCIIOJIb3YEMBIX BEIWYUH, WX OOO3HAYCHHWS U CAWHMIIBI, YKa3bIBaTh
dbopMyIbl, CBS3bIBAIOIIME JaHHYIO (PU3MUECKYH0 BEIMYMHY C JAPYTHUMU
BEITUYMHAMU;

ONKCHIBATh W3yYEHHBIC KBAHTOBBIC SIBICHHUS ¥ TMPOIECCHI, HCIOIB3YS
¢bu3nuecKre BEIWYWHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPTUsl U UMNYJIbC (POTOHA, MEPHOJ ToJypaciaja, SHEPrus CBSI3U
aTOMHBIX SI7Iep, TPU OIMUCAHWU TPABWIBHO TPAKTOBATh (PUIUYECKUIA CMBICT
UCTIOJIb3YEeMBIX BEIIMYWH, WX OOO3HAYEHWS M CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (U3MYECKYIO BEIWYWHY C JPYTUMH BEJIUYMHAMH,
BBIYUCIIATH 3HAaUCHUE (DU3NUECKON BEITMYHMHBI,

aAHATM3UPOBATh (PU3UUYECKHE MPOIECChl U SBIICHUS, WUCIONB3YS (U3HUECKUE
3aKOHBI ¥ MPUHLUMNBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaJICILHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH J[koyns—JIeHma, 3aKOH BJIEKTPOMAarHUTHOM
WHAYKIIMHU, 3aKOH MPSIMOJIMHEHHOTO PacCIpOCTPAHEHHS CBETA, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHHWe JWHITeHa s doTtodrddexra,
3aKOH COXPAaHEHUs SHEPruHu, 3aKOH COXPAaHEHUS HUMITYyJIbCa, 3aKOH COXpaHEHUs
AJIEKTPUYECKOr0 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOI'0 4ucia, mocryiaTel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Mpy 3TOM pa3ndaTh CIOBECHYIO (OPMYITUPOBKY



3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE U YCJIOBUSL (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

ONpENIENATh HAIIPABIEHUE BEKTOPA MHAYKIUH MAarHUTHOIO TOJII IPOBOIHUKA
C TOKOM, criibl Ammnepa u cuisl JlopeHna;

CTPOUTh U OIHUCHIBATh H300pAKEHUE, CO3aBA€MOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJIHATh JKCIHEPUMEHTHl [0 HCCIEOBAaHUIO (U3MUECKUX SBJICHUH U
IIPOLIECCOB C HCIIOIB30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHUMU: NPU ITOM
dbopMmynupoBaTh mpobiemMy/3amady W TUIOTE3y Y4eOHOrO0 OSKCIEpPHMEHTA,
coOupaTh YCTaHOBKY M3 MPEII0OKEHHOT0 000pYyIOBaHHUSA, MPOBOAUTH OIBIT U
(opMyIupOBaTh BBIBOJIBI,

OCYILIECTBIISTH MPSMbIE U KOCBEHHBIE U3MEPEHUsT GU3NUECKUX BETUUHH, TIPU
3TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKHU IIOTrPEIHOCTEN U3MEPEHHU;

UCCIIEZIOBATh 3aBUCHUMOCTH (PM3MYECKMX BEJIWYUH C HCIIOJIb30BAHUEM
OpSMBIX M3MEPEHUN: MPU 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DUKCHPOBATH
pe3ynbTaThl MOTYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUJAE TAOIUL U
rpaduKoB, AeaTh BHIBOABI [0 pE3yJbTaTaM UCCIIEIOBAHMUS;

co0ro1aTh npaBuiia 0€30MacHOTrO TpyJa MpH MPOBEAECHUHM HCCIIETOBAHUM B
pamMKax Y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW W MPOEKTHOM
JESATENbHOCTU C HMCMOIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB MU J1IA0OPATOPHOIO
000pyI0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIo,
UCTIONB3Ys (PU3MYECKUE 3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3aJa4u
BbIOMpATh (PU3NYECKYI0 MOJENb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIbI,
HEOOXOAMMBIE [UIsl €€ pelleHusi, POBOAUTh PACUYEThl U OLEHUBATh PEAIbHOCTD
HOJIYYEHHOr0 3HaUY€HUs! GPU3NYECKOIN BETMUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JIOTHYECKN HENPOTUBOPEUYNUBYIO
LEMOYKY PpAaCCYXIEHUM C OINOpPOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(u3nyecKue sIBICHUS;

UCMOJb30BaTh  MpPU  pEUIeHMH  yuyeOHBIX  3aJad  COBpPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMH
U TpeJCTaBlIeHNs Y4eOHOM M HAy4YHO-NOMYJSIpHOM MH(OpMaALUHY, MOIYYEeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATH MOJy4aeMyto HH(POPMAIHIO;

OOBSICHATh MNPHUHLMIBI JEHCTBUS MallMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUA UX OE30MACHOI0 HUCIONIb30BaHUS B MOBCEIHEBHOM
KU3HU;



NPUBOINTH TPUMEPHI BKJIaJIa POCCUHCKUX M 3apYOSIKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIECCOB OKPYKAIOMIEIO MHpa, B Pa3BUTHE
TEXHHUKH U TEXHOJIOTHIA;

UCTIOIh30BaTh TEOPETUYECKHE 3HAHUS IO (DU3MKE B TOBCEIHEBHOM KU3HU
JUTsl o0ecriedeHusl 0€30MacHOCTH MPU OOPAIIEHUN ¢ MMPUOOPAMU U TEXHUIECKUMU
YCTPOMCTBAMH, JUISI COXPAHEHHUS 3JI0POBbS M COOJIIOJICHUS HOPM SKOJIOTHYECKOIO
MIOBEJICHUS B OKPYIKAIOIICH Cpe/ie;

paboTaTh B TpyNIe C BBHIMOJTHCHHEM pPA3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbBI, PANWOHAIBHO PpACHpPEISIITh OOS3aHHOCTH H
IUTAHUPOBATh JICATEIBHOCTh B HECTAHIAAPTHBIX CUTYallHsAX, aJCKBATHO OI[CHHBATh
BKJIQJT KXKJIOTO U3 YUYACTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBACMOM MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIACC
KonnuyectBo yacos DJIEeKTPOHHBIE
HaunmeHnoBaHue pa3/iesioB U TeM uugposbie
Ne i/t P KonTpoasnsie | IIpakTnueckue (mudpp )
NporpamMMmbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThbI
pecypchbl
Pazpnen 1. QJIEKTPOAUHAMUKA
11 MarnuTHOe nojue. DJeKTpOMarHuTHast 1 | 3 bu6mmoreka [{OK
' UHIYKLHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpen 2. KOJIEBAHUA U BOJIHbBI
)1 MexaHu4ecKkue U dJIEKTPOMArHUTHBIE 9 0 | bu6mmoreka [JOK
' KoJe6anus https://m.edsoo.ru/7f41c97¢
29 MexaHudeckue U 3J1€KTPOMarHUTHbIE 5 | 0 bu6muoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [IOK
2. 1 0
3 Onixa 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneiny 24
Pa3aen 3. OCHOBBI CHHEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OcCHOBBI crieIMAIBHON TEOPUH 4 | 0 bu6mmoreka [IOK
' OTHOCHUTEIBHOCTHA https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
N bubmuorexa [JOK
. 0 0
4.1 DNeMEeHThl KBAHTOBOM ONTHKHU 6 hitps-//m.edsoo.ru/Tf41c97c




bubmuoreka [JOK

4.2 C 4
TpocHHe aTomMa https://m.edsoo.ru/7f41c97¢
bu6moreka [JOK
4. A
3 TOMHOEC A/IPO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3ZUKU

5.1 DJeMEHTBI aCTPOHOMMH U aCTPOPUIUKU 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazgeny 7
Pazgen 6. OGOBIIAIOLHIEE IOBTOPEHHUE

6.1 O6o011aroiee NOBTOPEHHE 4 l]?tlffsj?/ljr?:;(;c]frou}if4lc97c
Uroro no pazgeny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE INIAHUPOBAHUE

11 KJIACC
Konn4yectBo yacos DJIEeKTPOHHBIE
[1]
J:;-H Tema ypoxka Beero Kontpoabubie | I[IpakTuueckne il:;:eﬂuﬂ :)Ig[:l:ll;((;l:;feﬂbﬂble
padoTsI padoThbI pecypest
[locTosiHHBIE MarHUTHI U UX

| B3auMo/ieiicTBUE. MarHuTHoe ToJe. | 0 0 bu6mmoreka [IOK
BekxTop MarHuTHOM UHAYKIIMH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW UHIYKIUU
MarauTHo€e noJie MPOBOIHHUKA C

) ToKOM. OnbIT Dpcreaa. | 0 0 bubnuoreka [IOK
B3anmoneicTsre NpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 0 | bu6nuoreka [IOK
MarHUTHOTO II0JI KATYIIKUA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBME€ MAarHUTHOTO MOJIsl Ha
POBOAHMK ¢ TOKOM. Cuiia Ammepa.

4 JlaboparopHnas pabota | 0 | bu6mmoreka [IOK
«HccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MAarHUTHOTO MOJIS HA

5 JBHKYILYIOCS 3apSKEHHYIO YACTHILY. 1 0 0 bu6nuoreka [IOK
Cuna Jlopenua. Pabota cuisr https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OneKTpOMarHuTHAsE UHIYKIIMSL. 1 0 0




IToTox BEKTOpa MarHUTHOU
uHaykuu. 3/1C nHaykmu. 3aKoH
anexkTpoMaruuTHOM OOUHIYKIIUN
®Dapanes

JlaGopaTopHnas pabota
«Uccnenosanue sBOneHus
AJIEKTPOMATHUTHOW WHIYKITHMY

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHUE
camonHaykiuu. DJ1C
CaMOMHAYKIIUU. DHEPTUS
MarHUTHOTO TIOJISL KaTYIIIKU C TOKOM.
DJIEKTPOMArHuTHOE MOJIe

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoiucTBa U UX
IIPUMEHEHHUE: TIOCTOSIHHBIE MarHUTHI,
AIIEKTPOMATHUTHI,
AJIEKTPOJIBUIaTelb, YCKOPUTEIHN
AJIEMEHTAPHBIX YACTHII,
MHAYKLIMOHHAsS I1€Yb

10

O6o06marommii ypok «MarHuTHoe
noJie. DJIEKTPOMarHuTHas
AHAYKLIWSD)

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KoHnTponbHas paboTa mo teme
«Mar"guTHoe 1oJie.
QHGKTPOMaFHI/ITHaS{ I/IHILYKIII/ISI))

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOOIHBIE MEXaHUYECKHE
KoJsieOanus. 'apMoHUUECKHEe
KoJieOaHusl. YpaBHEHUE
rapMOHUYECKUX KOoJIeOaHUH.
[IpeBpalienue s3Hepruu

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06




13

Jlaboparopnas pabota
«HMccnenoBanne 3aBUCUMOCTH
Neproa MaJIbIX KOJICOaHUH rpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MACChI
rpy3a»

14

KonebaTenbHbIN KOHTYP.
CB0OOOIHBIE IE€KTPOMarHUTHBIE
KOJIeOaHUs B UJI€ATbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUs
MEXy MEXaHUUECKUMH U
9JIEKTPOMArHUTHBIMU KOJIeOaHUAMU

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHCHHUA SHCPIruu B UJ1CAJIbHOM
K0JIeOATEIIbHOM KOHTYPE

bu6nmuoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyXarOUux
KoJieOaHusx. BeiHyX/1eHHBIC
MEXaHUYECKHE KOJICOaHNUs.
Pe3onanc. Beinyx1eHHBIE
3JIEKTPOMArHUTHBIC KOJICOaHUS

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

17

[lepemennslii Tok. CHHYCOUAIbHBIN
MEpEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOIIEE 3HAYECHHUE CHJIBI TOKA
Y HANIPSDKCHUS

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [IpousBoacTso,
nepeaaya 1 norpedieHue
3JEKTPUUECKOMN SIHEPrUn

19

YCTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOT O

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




3BOHKA, TeHepaTopa MepeMeHHOTO
TOKa, JINHUH 3JIeKTponepeaay

OKOJIOTUYECKUE PUCKU ITPU
MIPOM3BOJICTBE JIEKTPOIHEPTHH.

20 KynbTypa ncnons3zoBanus
3JIEKTPOIHEPTUU B TOBCEHEBHOMN
KU3HU
MexaHn4ecKkue BOJHBI, YCIOBHS
acnpoctpanenus. llepuon.
21 gl(o IZ)CTBp acrpocT alljieHI/I}I U JJIMHA bubmorexa OK
P pACHpocTp https://m.edsoo.ru/ffOcca54
BOJTHBIL. [lomepeunsie U Mpo0IbHbBIE
BOJTHBI
” 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bu6nmoreka [IOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEKTPOMAarHUTHBIE BOJIHBI, UX
23 CBOICTBa U cKOpocTh. [Ikana bubmmorexa [IOK
P ’ https://m.edsoo.ru/ffOccfe
ANEKTPOMATrHUTHBIX BOJH
[TpuHIUTIBEI paTUOCBA3H U
24 TeseBuAeHus. Pa3Butre cpencts
cBs3U. Paguonokanus
)5 KontponbHas pabota «Konebanus u bubnmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpamonHENHOE pacIpOCTPAHEHUE
26 CBETa B OJHOPOJHOMU Ccpefie. bu6nuoreka [IOK
ToudeuHbIil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBETa
7 OTtpakeHue cBeTa. 3aKOHbBI bu6nuoreka [IOK

OTpaXXCHUA CBCTA. HOCTpOCHI/IC

https://m.edsoo.ru/ff0cd4e0




n300pakeHHH B INIOCKOM 3epKajie

28

IIpenomnenue ceera. [lomHoE
BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIN yrou MoaIHOro
BHYTPEHHETO OTPaKCHHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd7f6

29

JlabopaTtopnast pabota «M3mepenne
MOKAa3aTessl MPETOMIICHHS CTEKIIa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. IlocTpoeHue n300pakeHUi B
nuH3e. Popmysia TOHKOM JIMH3HI.
VYBennueHue JTMH3bI

but6mmoreka [IOK
https://m.edsoo.ru/ffOcddle

31

JlaGopatopHas pabota
«HccnenoBanue cCBOMCTB
M300pakKeHUH B JIMH3aX»

32

Hucnepcus cBeta. CIOXKHBINA COCTaB
oenoro cseta. L{get. JlTabopaTopHas
pabota «Habmogenue aucnepcuu
CBETa»

33

WnaTepdepentus creta. Judpaxius
cBera. Jludpakumonnas pemeérka

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ced22

34

[TotepedyHOCTh CBETOBBIX BOJIH.
[Tonsipuzanus ceera

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

35

OnTrueckue npuOOpPsI U yCTpoiicTBa
U YCIIOBHSI X 0€30MacHOTO
pUMEHEHUS

36

I'paHuIBI IPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU.
ITocTynatel cienuanbHOU TEOPUU
OTHOCHUTEJIBHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf862




OTHOCHUTEILHOCTD

but6mmoreka [IOK
37 OJTHOBPEMEHHOCTHU. 3aMeIJICHHE
https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKpAIICHUE JITUHBI
OHeprust 1 UMIYJbC

13 pensTUBUCTCKOM yacTuubl. CBA3b bubnmoreka [JOK
MAaCCHI C SHEPTUEl U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MmoKos
KonTponbHas pabota «OnTuka.

P P . bubmuotexa [JOK
39 OcHOBBI CIENIMANIBHOM TeopUn
Ohttps://m.edsoo.ru/ff0cf6f00
OTHOCHUTEIbHOCTH»

40 ®otonsl. Dopmyna I[lnanka. bu6nuoreka [IOK
DHeprusi 1 UMITyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEOBAHNE Eu OK

41 dororddexra. Onbitel A. T uosmoreka L1

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsbl porodddexra. YpaBHeHHE
. . bubmuorexa [IOK
42 OiHmTeHa 1 Gotodddekra.
https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» potorddexra
Jasnenue ceeta. OnbiTer I1. H.
43 JlebeneBa. Xummnueckoe AeiicTBHE bubmmorera [IOK
AcBa. ! https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuuecknue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:

44
dboTorsieMeHT, POTOAATUHK,
colHeYHast 0aTapes, CBETOIUO]T

45 Pemenne 3a1a4 mo reme «JI€MEHTBI bu6mmorexa [IOK
KBAaHTOBOW ONTHKW https://m.edsoo.ru/ff0d0302

46 Moxens atoma Tomcona. OnbBITEI bu6mmorexa [IOK




Pesepdopna no paccesauro o-
yactull. [manerapnas mozuenb atoma

https://m.edsoo.ru/ff0d091a

bubmuorexa [IOK

47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
W3nyuyenue u noriouieHue GoTOHOB

43 MIPH TIEPEXO0/Ie aTOMa C OJTHOTO bubnmnoreka [IOK
YPOBHS SHEPTUHU HA Ipyroi. Buasl https://m.edsoo.ru/ffOdOafa
CIIEKTPOB
BonHoBbIe cBOMCTBA YacTUL. BoaHBI

49 ne bpoitns. KopnyckyssipHo- bubmuotexa [JOK
BOJIHOBOM yanu3M. CrioHTaHHOE U Ohttps://m.edsoo.ru/ff0dOca8
BbIHYX/1IeHHOE Ou3ilyueHue
OOTKpbITHE PAIUOAKTUBHOCTH.

50 Omnsitel Pesepdopaa no bu6nmoreka [IOK
OIpPENEIIEHUI0 COCTAaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TYYCHUS
CsoiicTBa anbda-, 6era-, ramma-

51 u3nydeHus. Biousaue
pPaanoaKTUBHOCTU Ha KUBBIE
OpTaHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

57 H3oTomnbl. Anbda-pacna. bubnmoreka [IOK
ONEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. I'amma-nu3nydeHue
DHeprusi CBsI31 HyKJIOHOB B fJIpe.

Snepublie peakiuu. S nepHbii BuGmiorexa LIOK

53 peaktop. [Ipo6iiemMbl, TIEPCIEKTUBHI,

HKOJIOTUYECKHUE ACTICKTHI SIICPHOI
SHEPTEeTUKHU

https://m.edsoo.ru/ff0d1356




54

DneMeHTapHble YacTulibl. OTKpbITHE
Mo3uTpoHa. MeTo bl HAOTIOAEHUS U

perucTpanuu 3JICMCHTAPHBIX YaCTHUII.

Kpyrueiii cron «@yHaaMeHTaIbHbIe
B3aumoencTBusa. ENUHCTBO
(bU3UYECKON KapTHUHBI MUPa»

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

55

DTamnbl pa3BUTHs ACTPOHOMUH.
[TpuknagHOoEe 1 MUPOBO33PEHYECKOE
3HAaYEHHUE aCTPOHOMMH. Bun
3B&3aHOrO HebOa. Co3Be3aus, sIpKHe
3BE351, OTIIaHETHI, UX BUINMOC
nemxenre. 0CoHeyHas cucreMa

56

Comnnne. ConHeyHas akTUBHOCTb.
HcTtounuk s3Heprun ConHUA U 3BE3]

57

3BE3bI, NX OCHOBHEIC
XapaKTePUCTUKHU. 3BE3IbI TJIABHOM
nocle0BaTeIbHOCTH. BHyTpeHHee
ctpoenue 38E31. COBpeMeHHbIE
MPEACTABICHUS O MMPOUCXOXKIACHUU U
spoyrony CoTHIIA U 3BE3]

58

Muneynsiii [Iyre — Hama ['anakTuka.

[lonoxenue u aBuxenue ConHia B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPBI B SIIpax TajJaKkTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmioro B3peiBa.
PenukToBoe nuznyyeHue.
MeraramakTuka

60

Hepemennsie npo0iaembl




ACTPOHOMHHU

61

KonTponbHas padboTta «IeMEHTBI
ACTPOHOMHH U aCTPOPUZUKI

62

Ob6o6mmatomuit ypok. Ponb ¢puzuku u
aCTPOHOMHUH B IKOHOMHUYECKOH,
TEXHOJIOTHYCCKOM, COIMAIbHON 1
ITHYECKOH cdepax NesTeTbHOCTH
YeJIoBeKa

63

O6o06marommii ypok. Pois 1 mecto
(U3UKH U aCTPOHOMUU B
COBPEMEHHON Hay4YHON KapTUHE
MUpa

64

O6o06marommii ypok. Pois
¢buznyeckoil Teopun B
(bopMHpPOBAaHNY TIPEICTABICHUH O
¢du3nvecKoil KapTHHE MUpa

65

O6o06maromuii ypok. Mecto
¢buznyeckoil KapTUHBI MUpa B 0011IEM
Py COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX TPEACTABICHUN O IPUPOJIE

66

Pe3epBHbIif ypok. MarHuTHOE MoJie.
DneKTpoOMarHuTHAsE UHAYKIHS

67

PesepBublit ypok. Ontuka. OCHOBBI
CIIELIUAIILHON TEOpUU
OTHOCHUTEJIBHOCTH

68

Pesepnsiit ypok. KBanToBas dusuka.
DneMeHTBl aCTPOHOMHUU U
acTpoPpU3UKU

bubmuorexa [IOK
https://m.edsoo.ru/ff0d 1784




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

11 KIIJACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl CpelHero 001ero 00pa3zoBaHus

11.1

JleMOHCTpHpOBaTh Ha MpUMEpax poidb U MecTo (u3uku B
(hOpMUPOBAaHUN COBPEMEHHOW HAyYHOW KapTHHBI MHpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKON NEATEIbHOCTH

JIO/ICH, IIETTOCTHOCTh U €IMHCTBO (PU3NIECKOI KapTHHBI MUPA

11.2

VYYuTHIBaTh TPAHMIIBI IPUMEHEHUS U3yYCHHBIX (U3NYECKUX MOJEINei:
TOYEYHBIN AIEKTPUYECKUN 3apsil, sepHas MOJEIb aTOMa, HYKJIIOHHAs

MO/IeJIb AaTOMHOTO SIApa MPH peIIeHNH (PU3NYECKUX 33134

11.3

Pacnio3naBate ¢u3nueckue sSBICHUS (MPOLECCH) U OOBICHATH MX Ha
OCHOBE 3aKOHOB  DJIEKTPOJAMHAMUKMA W  KBAaHTOBOW  (DUBHKHU:
AJIEKTPHYECKAsi TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHWTHOE  JICUCTBUS  TOKa, B3aUMOJICHCTBHE MarHuTOB,
AJIEKTPOMArHWTHAasE WHAYKIMS, JeHCTBUE MArHUTHOTO TIONIsI Ha
MPOBOJHUK C TOKOM U JBIKYIIHHCS 3apsl, JIIEKTPOMAarHUTHEIC
KojeOaHHWs W BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa,
OTpakeHHe,  MpelomiieHue, uHTepdepeHuus, audpakuus U
MOJIIpU3allisl CBETa, AMCIEpPCUsl cBeTa, (PoTodNeKTpruecKuil ekt
(botorpdekr), cBeTOBOE MaBlCHHE, BO3HUKHOBEHHUE JIMHEHYATOIO
CIeKTpa aToMa BOAOPOJAA, €CTECTBEHHass M  UCKYCCTBEHHas

PaaruOaKTUBHOCTD

11.4

OnuceiBaTh U3YYECHHBIE CBOWCTBAa  BelIeCTBa  (DIEKTPUUECKHE,
MarHuTHbIE, ONTUYECKUE, DIEKTPHUUECKYIO MPOBOJUMOCTh Pa3IHMUHBIX
Cpela) U DIEKTPOMArHUTHbIE SBJICHHS (TMPOLECCHI), HUCIONb3YS
¢dbuznyuecKre BENWYHMHBL:  JJICKTPUYCCKUU  3aps], CHIa  TOKa,
ANEKTPUYECKOE  HANPSDKEHUE,  AJICKTPUYECKOE  COMPOTHBIICHUE,
pasHocTh moTeHmmanos, DJIC, pabora TOka, MHIYKIUS MarHUTHOTO
monis, cuina Awmmepa, cwia JlopeHa, WHIYKTUBHOCTH KaTYIIKH,
SHEPrUsl ICKTPUYCCKOr0 W MATrHUTHOTO IIOJICH, MEPHOA M YacToTa
KoJieOaHui B KOJIeOATEIbHOM KOHTYpE, 3aps/l M CHJIa TOKa B MPOIIECCEe
TapMOHUYECKHIX AIIEKTPOMATHUTHBIX KoJIeOaHuH, dokycHoe

pPacCTOAHMUE M OITHYCCKas CUJia JIMH3BI; IPHU OIIMCAHHWU IIPAaBUJIIBHO




TPakTOBaThb (PUIMUYECKUI CMBICA HCHOJb3YEMbIX BEJIMYUH, HX
o003Ha4YeHHUs] M EAUHMIIBI; YKa3blBaThb (OPMYJIbl, CBSA3BIBAIOIINE

JaHHYIO (PM3UYECKYIO BEJTMUHUHY C IPYTMMH BEJIMYMHAMHU

11.5

OnuceiBaTh U3YYEHHBIC KBAHTOBBIE SIBICHUS U MPOIECCHI, UCTIOIB3YS
¢dbu3nUecKue BEIUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJHBl W YacTOTa CBETA, JHEPrUs M UMIYJIbC (OTOHA, MEPUON
nojypacrnajaa, 5JHEprusi CBS3M AaTOMHBIX SJep; MPU OMNHUCAHHUU
MPaBUIBHO TPAKTOBATh (PM3MUECKHUI CMBICI UCIIOJIb3YEMbIX BEJIMYUH,
uX 00O03HAYCHHS M EAMHUIIBL, YKa3blBaTh (DOPMYJIBI, CBSI3bIBAIOIINE
JaHHYIO (PU3WYECKYIO0 BETUYUHY C JPYTUMHU BEIHMUYUHAMH, BEIYUCIISATH

3Ha4YeHHEe (PU3NYECKON BETUIHHBI

11.6

AHanu3upoBaTh (PHU3MYECKUE TMPOLECCHl W  SBJICHHS, HCIHOIB3YS
¢dbusznueckue 3aKOHBI W OpUHOUINBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATENILHOIO W MapajUIeIbHOTO COEAWMHEHUsI MPOBOJHUKOB,
3akoH Jlxoyns — JleHua, 3aKOH 3JEKTPOMAarHUTHOW MHIYKLUH, 3aKOH
MPSIMOJIMHETHOTO PacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAYXKEHUsSI CBETA,
3aKOHBI ~ TIPEJIOMJICHUSI  CBETa, ypaBHEHWE  OWHINTEHHA NS
dotorddekra, 3aKOH COXpAaHEHUS DHEPTHH, 3aKOH COXPaHCHUS
HMITyJIbCA, 3aKOH COXPAaHEHHUs DJJIEKTPUYECKOTO 3apsAna, 3aKOH
COXpaHEHUsI  MaccoBOro  4Yuciaa, noctynatel  bopa,  3akoH
paIMOAKTUBHOIO pacmnaja; MpH OATOM pa3idyaTh CJIOBECHYIO
(GhOpMYJIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXKEHUE W YCIIOBUS

(rpaHmIBI, 001aCTH) TPUMEHHUMOCTH

11.7

OHpCILCJ’IfITB HampaBJICHUC BCKTOPAa HWHAYKOWMHM MArHuTHOI'O I10JIA

MPOBOJHKKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna

11.8

CtpouTh ¥ ONHCHIBATH H300paKEHUE, CO3/1aBAEMOE IIJIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIMOHATE SKCIEPUMEHTHI 110 UCCIICAOBAHUIO (PHU3UYECKUX SIBICHUH U
MIPOIIECCOB C MCITOJIB30BAaHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHHIA; TIPU
aToM (GOpPMYIUPOBaTh NpoOieMy (3amady) W THUIOTE3y Yy4eOHOTO
IKCIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEAJIOKECHHOTO

O60py,HOBaHI/ISI, IIPpOBOAUTH OIIBIT U (l)OpMy.]II/IpOBaTB BBIBOBI

11.10

OCYH_ICCTBJIHTB npsaMbI€ W KOCBCHHBIC H3MCPCHUA CI)I/ISI/I‘-ICCKI/IX
BCJIMYHH; IIpU 3TOM BbI6I/IpaTB OIITHUMAJIbHEINA CHOCO0 HU3MCPCHUA U

HCIIOJIB30BAaTh U3BCCTHBIC MCTOJbI OLICHKH HOl"pGH.IHOCTCﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCHUMOCTH (PU3MUECKUX BEJIIMYMH C HCIOJIb30BAHUEM
IpSIMBIX ~M3MEPEHHMH; @IPU OITOM KOHCTPYHpPOBAaThb YCTAHOBKY,

(buKcUpoBaTh pe3yabTaThl MOJTYYEHHOW 3aBUCHUMOCTH (PU3HMUECKUX




BEJIMYMH B BUJIE TaOnuIl U TpaduKoOB, JIeJaTh BBIBOABI MO pe3ylbTaTaM

HUCCIICJOBAaHUA

11.12

CoOmromaTe mpaBmia O€30MacHOTO Tpyna TMpH  MPOBEICHUU
UccIeOBaHUM B paMKax ydyeOHOro SKCIEpUMEHTa, Yy4eOHO-
HCCIIEeI0BAaTENbCKOM M MPOEKTHON AESITENbHOCTH C UCIOJb30BAHUEM

M3MEPUTENBHBIX YCTPONUCTB U TAOOPAaTOPHOTO 000PYIOBAHUS

11.13

Pemate pacué€TtHple 3a/aun ¢ SBHO 3aJlaHHON (U3MYECKON MOJIEIBIO,
WCTIONB3ys (PU3MUECKHE 3aKOHbI W TPHHIIMIBI, HA OCHOBE aHajau3a
yCIOBHSI  3a7a4dl  BBHIOMPATh  (PU3WYECKYI0O MOJENb, BBIICIATH
¢buznueckue BeNIUYUHBI U (HOPMYIBI, HEOOXOIUMBIE JIJIsl €€ pelIeHHUs,
MIPOBOJIUTH PACUETHI U OIIEHUBATH PEATBHOCTH MOJIYYEHHOTO 3HAYEHUS

(bu3MYECKON BETMYUHBI

11.14

PemraTe Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDH JJOTUYCCKH
HEMIPOTUBOPCUMUBYHO IICTIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha HN3YUYCHHBIC

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/ISI/I‘-ICCKI/IC SABJICHUSA

11.15

Hcnonb3oBaTh NOpU  pELICHHMHM Y4Y4eOHBIX 3aJad  COBPEMEHHbIE
MHPOPMAIIMOHHBIE TEXHOJIOTUU JUIsl TOHMCKA, CTPYKTYPHUPOBAHUS,
UHTEpHpeTallud M MpPEJCTaBICHUS y4eOHOM M HayyHO-NOMYJISIPHOMN
MHpOPMAalLIUY, TOTYYEHHOW M3 Pa3IMYHBIX MCTOUYHUKOB; KPUTUYECKH

aHAJIM3UPOBATh IOIy4aeMyI0 HHPOPMAIHIO

11.16

OOBSICHATh TMPUHIUIBI JCUCTBUS MAIIUH, MPHOOPOB M TEXHUYECKHX
YCTPOMCTB; pasinyaTh YCJIOBHUSI MX O€30MaCHOr0 HCIOJb30BAHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoANTE TpUMEPHI BKJIAJA POCCUHCKUX U 3apyOCIKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOIOTHI

11.18

Hcnonb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOM
KHU3HH [T 00ecTiedeHns 0€301MacHOCTH IpU 00paIeHUH ¢ TpUOOpamMu
U TCXHHUYCCKHUMU YCTpOf/'ICTBaMI/I, 1 COXpaHCHHUA 30pPOBbA U

COOJII0ICHHSI HOPM 3KOJIOTMUYECKOI0 OBEJIEHUS B OKPY:KaIoIlel cpeie

11.19

PaGotaTh B Tpymnme ¢ BBIIOJHEHUEM DA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNNbBI,  PAlMOHATBHO  PACIPECISTh
0053aHHOCTH M IUIAHUPOBATh JAESTEIbHOCTh B  HECTaHIAPTHBIX
CUTyallMsiX, aJE€KBAaTHO OLIEHWBAaTh BKJAJ KaXIOr0 W3 YYaCTHUKOB

IPYIIIBI B PELIEHHE pacCMaTpUBaeMOil pooieMbl




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

11 KIIACC

Kon
pa3aena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemMble 371eMEHTHI COAEPKAHMUS

4

OJIEKTPOAMHAMUKA

MAI'HUTHOE ITOJIE. SJIEKTPOMATHUTHAS NHAYKIUA

43.1

Iloctosgaurle Maruuthl. B3aumopnelicTBue

INOCTOAHHBIX MaroHuToOB

4.3.2

MaruutHoe mone. BekTtop MarHuTHOM
MHAYKIUU.  [lpuHOMO — cynepno3uiuu.
Jluanm MarauTHOM wWHAYKuMM. KapTtuna
JMHUMA  MAarHuTHOW  HMHAYKIMU  TOJS

IIOCTOSAHHBIX MarHuToOB

4.3

433

MarsnuTtHoe moJie MPOBOJHHMKA C TOKOM.
Kaptuna nuHuUil mosist ITUHHOTO MPSIMOTO
MIPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYHIKA C TOKOM. OIBbIT
Opcrtena. BzaumoielicTBUE NPOBOIHUKOB C

TOKOM

434

Cuna Amriepa, €€ MOJlyJIb U HalpaBJICHUE

4.3.5

Cuna JlopeHia, €€ MOIyJIb U HaIlpaBJICHUE.
JIBm>keHue  3apsOKEHHOW — 4acTULBl B
OIHOPOAHOM MAarHUTHOM Tmone. Pabota

cuiibl JIopeHna

4.3.6

SBNeHME 3JIEKTPOMArHUTHOW UHAYKIIMU

4.3.7

[ToTOK BEKTOpa MAarHUTHOW MHIAYKLIUN

4.3.8

21C WHYKIUH. 3akoH

JJIEKTPOMArHUTHON MHAYKIuU Papanes

4.3.9

BuxpeBoe »snekrpuueckoe mnoae. IC

WHAYKIUA B TPOBOJHHUKE, ABIKYIIEMCS




MMOCTYNATCJIIbHO B OJTHOPOAHOM MAarHMTHOM

moJie
4.3.10 [IpaBuiio Jlenua
NHayKTUBHOCTB. SIBIEHHE CAMOMHIYKIUU.
4.3.11
O/1C camounnykuuu
DHepruss MarHUTHOTO TIONS KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEeKTPOMAarHUTHOE T10JIe
TexHu4yeckre yCTPOMCTBA:  IOCTOSTHHBIC
MarHuThI, 3JIEKTPOMArHUTHI,
4.3.14
AJIEKTPOBUTATEIb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHII, UHAYKITHOHHAS TIeUb
[IpakTyeckue paboTHI. Nzyuenue
MarHuTHOTO TIOJS KAaTyIIKA C TOKOM.
4.3.15 HccnenoBanme AeMcTBUS  IIOCTOSTHHOTO

MarHura Ha paMKy ¢ TokoM. MccrienoBanue

SIBJIEHUS 3JIEKTPOMArHUTHOM MHTYKLIMU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KoneOarensHast cucrema. CB0OOIHBIE
KoneOanusi. ['apMoHWYeckue KosieOaHusl.
[lepuon, wactora, ammumTyga W ¢asa

KoJicOanuit

IIpy>xvHHBIA MasTHUK. MartemaTudeckui

MasATHHUK

5.1.3

VYpaBHEHHE TapMOHUYECKUX KOJIeOaHMIA.
Kunematnyeckoe u JTUHAMHYECKOe

OITHCaHME KOJIEOATEIIHEHOTO JABHMKCHUA

IIpeBpaienue SHEPIuu pu
rapMOHMYECKUX  KOJeOaHUsX. Cas3p
aMIUIUTY/bI Kose0aHui HUCXOJTHON
BEJIMYMHBI C aMIUIUTYJaMH KojeOaHUi eé

CKOPOCTH M YCKOPEHUs

5.1.5

KoneGarenpHblii  koHTYp.  CBOOOMHBIC




SJICKTPOMAardiuTHBIC KoJIcOaHus B
nacaaibHOM KoJie0aTeILHOM KOHTYpC.
Anajorus MCXKIAY MCXaHUUYCCKMMU U
SJICKTPOMAariuTHBIMHA KOJICOAHUSIMH.

®opmyia Tomcona

3aKkoH COXpaHCHHUA SHCPIrUr B UACAIIBHOM

KoJIe0aTEIbHOM KOHTYpPC

5.1.7

BeIHYXIeHHbIE MEXaHUUYECKUE KOoJeOaHMUs.
Pe3onanc. Pe3onancnas KpHBasl.
BI)IHY)K)ICHHI)IG OJICKTPOMArHuTHLIC

KoJicOaHus.

Ilepemennbiii  Tok.  CHHYCOMAANBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MoIIHoCTE MEPEMEHHOTO TOKA.
AMIUIMTYIHO€ W JIEHCTBYIOIIEE 3HAYCHUE

CHJIBI TOKA W HaIIPSAXKCHHUA

5.1.10

Tpaucdopmarop. IIpoussoxacTso,
nepefada U MOTPEOJICHHE 3IIEKTPUYECKON
SHEPruu. OKOJOTMYECKHE PHUCKU IIpH
IIPOU3BOJICTBE AJIEKTPUUYECKON HHEPIUH.
KynbTypa ncnonbs3oBanus 31€KTPOIHEPTUU

B IIOBCEIHEBHOM KU3HU

5.1.11

TexHuveckne ycTpoicTBa: ceicmorpad,
AIEKTPUYECKUI 3BOHOK, JUHUT

QJICKTpOoIICpCaa4d

5.1.12

[Ipaktueckue pabotel. MccnenoBanue
3aBUCHMOCTH IEpHOa MalbIX KoJieOaHMi
rpy3a Ha HUTHU OT JUIMHBI HUTH U MaccChl
rpy3a. MccienoBanue nepeMeHHOI0 TOKa B
LEeNu U3 IOCJIEI0BAaTEIbHO COECIUHEHHBIX

KOHACHCATOpPA, KAaTYIIKH U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJIHBI, YCIIO0BUA
pactpoctpanenusi. Ilepuon.  CkopocTb

pacnpocTpaHeHusi W JJIMHA  BOJIHBL.




[Tonepeunble U MPOJOJIbHBIE BOIHBI

522

Wntepdepenius " Tudpakuus

MCXaHHNYCCKHX BOJIH

523

3Byk. CkopocTh 3ByKa. I'pOMKOCTH 3ByKa.

Bricora Tona. TemOp 3ByKa

5.2.4

OJIEKTPOMAarHuTHbBIE  BOJIHBL. Y CJIOBHUS
W3IIY9CHHS]  DJICKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanusa BektopoB E, B u v

B 3JIGKTpOM3FHPITHOI71 BOJIHC B BAKyyM€

525

CBoiicTBa  DJEKTPOMArHUTHBIX  BOJH:
OTpa)KeHHE, NpPEJOMIICHHUE, MOJIsIpHU3aLus,
mudpakuus, uHTepdeperuus. CkopocTb

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ixama AJIEKTPOMArHUTHBIX BOJIH.
HpI/IMeHeHI/Ie SJICKTPOMAarduTHbBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpyuHLMIIBI PafMOCBA3M U TEJIEBUICHMUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHHUC OKPY)KaIOI_L[Cﬁ Cpeanbl

5.2.8

TexHuYecknue YCTpOWCTBA: MY3bIKaJIbHBIC
WHCTPYMEHTHI, yIBTPa3BYKOBas
JMarHOCTUKA B TEXHHKE M MEIUIUHE,
pamap,  paguoONpUEMHUK,  TEJIEBH30D,

anTeHHa, tenedoH, CBU-neup

5.3

OIITHUKA

5.3.1

IIpssMosIMHETHOE PacIpOCTpaHEHUE CBETA

B OJIHOPOJHOM cpexe. Jyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPaKEHUS
cBeta. [loctpoeHne M300paXkeHH B TWIOCKOM

3epKajie

533

I[Mpenomsenne cBeta. 3aKOHBI TPETOMIICHHS
CBeTa. AOCONMIOTHBIN okKasarelb

MMPECIOMIICHUA

534

Iosmoe BHYTPECHHEE OTpa’KCHHE.




[IpenenbHblid yroa MOJHOTO BHYTPEHHETO

OTpaKeHUS

5.3.5

Hucnepcust  cBera. CIOXHBIH — cocTaB

oenoro cBera. L[Ber

5.3.6

Cobuparoliie ¥ pacceuBaroOlIUe JUH3BI.
Tonkas nuH3a. DOKyCHOE pacCTOSHUE H
onTHYeCKas  Ccuja  TOHKOW  JIMH3BI.
[TocTpoenne n300pakeHni B COOMPAOIINX
W paccewBarommx JmH3aX. Dopmyia
TOHKOM JIMH3BI. YBEJIMYCHHE, JIaBacMoe

JIMH30M

5.3.7

IIpenenbl NPUMEHUMOCTH T€OMETPUYECKON

OIITUKH

5.3.8

Wntepdepenuss  cBeta.  KorepeHtHble
HMCTOYHHKHU. Ycnosus Ha0JII0IeHUs
MaKCUMYyMOB u MHUHHMYMOB B
UHTep()EpEeHIIMOHHON KapTHHE OT JIBYX

CI/IH(i)aSHI)IX KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpakmus  cera.  JudpakunoHnas
peméTka. YciaoBue HAOMIOAEHUS TIaBHBIX
MaKCHMYMOB npu najgeHUH
MOHOXPOMaTHYECKOTO cBeTa Ha

TU(PPAKLUOHHYIO PEIIETKY

5.3.10

[Tonsipuzanus ceera

5.3.11

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,
¢doroanmnapar, NPOEKIUOHHBIN ammapar,
MHUKPOCKOII, TEJECKOII, BOJIOKOHHAs
OMTHKA, TU(paKkInOHHAS pemeérka,

MOJSAPOUL

5.3.12

IIpakTuueckue paboThI. N3mepenue
nokasareis npesnomienus. MccienoBanue
CBOMCTB  HW300pakeHHMH B  JIMH3aX.

Hab6nronenue qucnepcuu ceerta

BJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHunbl NPUMEHMMOCTH  KJIACCHYECKOU




MEXaHHUKH. [octynater Teopuu
OTHOCHUTEIbHOCTH: WHBApUAHTHOCTD
MOAYJISl CKOPOCTH CBE€Ta B BaKyyMme,

MPUHIUT OTHOCUTEILHOCTH DUHINTEITHA

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3ameyieHMe BpPEMEHM U COKpalleHHUe
JUTAHBI
6.3 DHEpPrus U UMITYJIbC CBOOOTHOM YaCTHIIBI

CBsi3p Macchl C JHEpPrUed U UMIYIbCOM
6.4 CBOOOJHONW 4YacTULbl. ODHEPrus IMOKOs

CBOOOIHON YaCTHUIIEI

KBAHTOBAS ®U3UKA

RJIEMEHTBI KBAHTOBOU OIITUKU

®otonbl. Dopmyna [lmanka cBsI3u 3HEPTUN
7.1.1 ¢oToHA C ero 4YactoToh. OHeprus Hu

UMITYIIBC (POTOHA

OTkpeiTHE U HccnenoBaHue (GoTodddexTa.

7.1.2 Ombitel A.I'. Cronerona. 3aKOHBI
dorosddexra
YpaBHeHue OUHIITENHA IS
7.1.3 dbotorddekra. «KpacHas TpaHUIa
dbotorpdexra
7.1.4 Jasnenue ceeta. OnbiTel [1.H. JIebenena
7.1.5 XuMHUYECKOE JEUCTBUE CBETA

TexHuyeckue ycTpoucTBa: (POTOITEMEHT,
7.1.6 dboTomaTumK, COJTHEYHAas OaTapes,

CBETOIUOI

CTPOEHUE ATOMA

Monens aroma ToMmcona. OnbITHI
7.2.1 Pesepdopa o uccinenoBaHUIO CTPOCHUS

aTomMa. HnaHeTapHaﬂ MOACJb aTOMa

[TocTynatsl bopa. Nznyuenue u
7.2.2 norjouieHue (OTOHOB TPHU  MEpPexoie

aToMa C OJHOrO0 YpOBHS JHEPruu Ha




npyroi. Buasl ciektpoB. CrieKTp ypoBHEH

JHEPTUM aTOMa BOJIOPOAA

7.2.3

BonHoBeie cBoiicTBa yacTul. BosHbl ne
bpoins. KopnyckynsapHo-BoaHOBOM
nyanu3Mm.  Judpakius 3JIeKTpOHOB  Ha

KpucTajuiax

7.2.4

CrioHTaHHOE U BBIHY)XXJICHHOC H3JIYUCHHUC.

YCTpoiCcTBO M TPUHITUI paOOTHI Jazepa

7.2.5

TexHUUeCcKHne YCTPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM

KOMITBIOTED

7.2.6

[lpaktuueckue  pabotel.  Habmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE AJ1PO

7.3.1

Metoapl HaOMIOACHMS M pErucTparuu

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTkpbITHE  PagHMOAKTUBHOCTH.  OIBITHI
Pesepdopna mno ompeneneHuro cocrasa
paguoakTuBHOrO  um3nydeHus. CBoiicTBa
anbda-, 6eTa-, raMmMa-u3nydeHus. BrnusiHue

PaaAOaKTUBHOCTHU Ha JKUBBIC OPraHNU3Mbl

7.3.3

OtkpbiTHE  TPOTOHA W HEHUTpoHA.
Hyxnonnass mozens siapa ['eiizenOepra —
Wpanenko. 3apsa sapa. MaccoBoe 4ucio

sapa. M3oTonsl

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN u
MMO3UTPOHHBIN Oera-pacma. I"amma-
W3Jy4YEHHUE. 3aKoH PaIrOaKTUBHOI'O

paciiaia

7.3.5

OHeprusi CBSI3U  HYKJIOHOB B SIIpE.

Anepusie cuibl. JledekT Macchl sapa

7.3.6

Snepuble peakumu. JleneHWe M CHUHTE3

saaep

7.3.7

SnepHblii peaxkrop. TepmosinepHbIi




cunte3. [IpoOrembl U  NEPCHEKTUBBI
AJIEPHOM  DHEPreTUKU.  DKOJOTUYECKHUE

ACIICKThI ﬂI[epHOI\/JI OHCPICTUKU

7.3.8

3J'IeMeHTapHLIC YacTUIbI. OTKpHTI/Ie
MMO3UTpOHA. (DYHIIaMCHTaJIBHLIe

B3aHMMOJCHCTBUA

7.3.9

TexHuueckue  yCTpOMCTBA:  JTIO3UMETP,
Kamepa BuibcoHa, AmepHBIA peakTop,

aToMHas 6omOa

7.3.10

[lpaktuueckne pabotel. MccnemoBanue
TPEKOB YJaCTHIL (no TrOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro Heba. Co3Besnus, sipKkue

3Bé3}II)I, IIJIaHETHI, UX BUIUMOC ABUKCHHUEC

8.2

ConneuHass cucrema. IlnaHerel 3eMHOM
CPYIIIBL. [Inanerpl-ruranTel ©U = HUX
CIIyTHMKH, KapJIMKOBBIE IlIaHEThl. Maible

tena COIHEYHOM CUCTEMBI

8.3

Connue, d¢ortochepa u  armocdepa.

ConHeyHas aKTUBHOCTh

8.4

Uctounuk sHeprun ConHia u 3BE37

8.5

3BE3/1bl, MX OCHOBHBIE XapaKTEPUCTUKH:
Macca, CBETUMOCTb, PaaMuyc, TEMIIEpaTypa,
170:¢ B3aMMOCBSI3b. Hunarpamma
«CTIEKTPAJIbHBIA  KJIaCC — CBETUMOCTBY.
3BE€3Abl  I[JIABHOM  IOCJIEOBATEILHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY MJIs

3BE3 ] IJIaBHOM IOCIACA0BATCIIbHOCTHU

8.6

Buytpennee ctpoenue 3B€371. CoBpeMEHHbIE
MPEJCTaBICHUSI O  TMPOUCXOXKICHUH U
sBomonu CosHIA U 3BE31. OTambl JKU3HU

3BE3]T

8.7

Mneunsii  Ilyre — Hama ['amakTuka.




CnupanbHas CTPYKTypa lNanakTtuku,
pacnpeneneHue 3BE3N, Ta3a U IBUIM.
Ilonoxxenne wu JABHUXCHUC COJ'IHIIa B
lanaktuke. Ilmockas wu  chepuueckas

HOACUCTEMEI | aJTaKTUKN

8.8

Tunel ramaxktuk. Panguorajiaktuku U

KBa3apbl. UEpHBIE IBIPHI B Apax TalakTUK

8.9

Bcenennass.  Pacmupenue — BceeneHHoR.
3akon XaO06ma. Pas0eranme TallaKTHK.
Bospact u paguyc BceneHHoi, Teopust
bonpmioro B3peBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe n3nydeHue

8.10

Macmtabnass  cTtpyktypa  Bcenennoi.
Meraranaktuka. Hepeménnsle mpobiaembl

aCTpOHOMHU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIA YYHEHUKA

» ®uswuka, 11 kmacc/ Mskumes I'.J1., Byxosines b.b., YUapyrun B.M. nox penaxiueit

[TapdentbeBoit H.A., Akunonepnoe obmectso «M3narenbecrso «IIpocsenienue

METOJNYECKHUE MATEPHUAJIbBI UIA YYUTEJIA
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[TapdentreBa H. A
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