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AHHOTaNUsA

PaGouas mporpamma pazpaboTaHa B COOTBETCTBHH C
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2)

3)

4)

5)

6)

®denepalibHbIM 0a30BbIM y4€OHBIM TUIAHOM U IPUMEPHBIMU yYEOHBIMU IJIAHAMU IS
oOpa3zoBaTenbHBIX  yupexnaeHuil  Poccuiickoit  denepaunu,  peaqu3yOUIMMA
mporpaMMbl  o0miero o0pa3oBaHUs, YTBEPXKACHHBIMH IpHkazoM MuHoOpa3oBaHUs
Poccuu ot 09 mapta 2004 roga Nel312;

[lopsinkoM opraHu3alud W OCYUIECTBIIEHUS OOpa30BaTEIbHON NEATEIBHOCTU I10
OCHOBHBIM 00pa30BaTeNbHBIM MOpOrpaMMaM — O00pa3oBaTEIbHBIM IPOrpaMMaM
HAYaJbHOTO OOIIero, OCHOBHOIO OOIIero oOpa3oBaHMs, YTBEP)KIEHHBIM MPUKA30M
MunoOpnayku Poccun ot 30 aBrycra 2013 r Nel015;

CanlluH 2.4.2.2821-10 «CaruTapHO-3IUIEMUOJIOTHYECKUE TPEOOBAHUS K YCIOBHIM
U opraHuzanuu o0ydeHus B 0011e00pa30BaTENbHBIX YUPEKICHHUIX)», YTBEPKICHHbIC
[IOCTAHOBJICHMEM [J1aBHOTO TOCYAAapCTBEHHOTO CaHUTApHOro Bpaua Poccuiickoit
®enepauuu ot 29.12.2010 r. Nel189;

[Ipukazom MunuctepcrBa npocsenieHuss Poccuiickoit @eneparuu ot 28 aexadps
2018 roma Ne345 «OO yrBepxkaeHUU (DenepaabHOrO0 TIEpeuHs y4eOHHUKOB,
PEKOMEHIyEMBIX K MCIOJIb30BAaHUIO IPHU peaM3ally, UMEIOLUX FOCYAapCTBEHHYIO
aKKpeIUTaluio 00pa3oBaTEIbHBIX MPOrpaMM, HAYaJbHOIO OOIIEr0, OCHOBHOI'O
o011ero, cpeHero ooIIero 00pa3oBaHus»;

[Ipukazom MunucrepctBa oOpa3zoBanus U Hayku Poccuiickoit @enepauuu ot 9 uroHs
2016 roma Ne699 «OO0 yTBepkIECHUU MEPEeyHs OpraHMU3alMi, OCYIIECTBISIOMINUX
BBIIYCK Y4E€OHBIX IOCOOMI, KOTOpbIE JIOMYCKAIOTCSI K HCIOJb30BAaHUIO IIPU
peanu3aly  UMEIOIIMX TOCYJapCTBEHHYK aKKpeIuTaluio  00pa30BaTeNbHBIX
IIpOrpaMM  HA4yajbHOTO  OOILNEro, OCHOBHOTO OOIIEro, CpeaHero  oOuIero
00pa3oBaHHSI.

[Tporpamma oOmieo6pa3oBarenbHbIX yupexaeHuid. @usuka. 10-11 xnaceel. Mocksa.
«IIpocsemenuer, 2007. ABropsl nporpamMmMsl B.C. Jlantomenkos, O.B. KopuryHosa

Pabouast mporpamMmma opueHTHpOBaHA HA YIYCOHHK:

[TopsinkoBelit | ABTOp/ Hazanue | Knmacc | U3pnatens HopmaTuBHBIN JOKYMEHT
HOMED ABTOpCKUI yueOHHUKa yueOHUKa

yuyeOHHMKAa B | KOJUIEKTUB

®denepaabHOM

NIEPEYHE




135172 Msikumes T 51, | ®usuka 11 AO Tlpukas MuRCTepCTRa MpockeriCHiA
Byxosues b.5., (6a30BBIil W W31aTenseTBO Poccntiickoii ®enepatun ot 28 niekaGps
o 2018 roma Ne345 «O6 yrBepkaCHHH

Yapyrun YTIyOJIeHHBIH «IIpocsemenue» (eNEPATLHOTO MePedHs  yHeGHHKOB,
B.M./Tlox pen. YPOBCHB) PEKOMEHIyeMBIX K HCIOb30BAHUIO TIPU
Hap(’peHTLeBOﬁ peanuzanum, MMCIOIINX
HA. rOCyIapCTBEHHYIO AKKPEIUTALIO
00pa3oBaTebHBIX Mporpamm,

HAYaJIbHOTO o01ero, OCHOBHOT'O

obuiero, CpeIHero o01ero

o0pa3oBaHUsY Ipukazom

Musucrepcra [IPOCBEICHHS

Poccuiickoit ®enepanun ot 28 nexabps
2018 roma Ne345 «O6 yrBepkaEHHH
(deneparbHOro IepeuHs  Yy4eOHUKOB,
PEKOMEH/IyEMBIX K HCIIOJIb30BAHUIO HPH

peanu3aruy, HMEIOLIHX
rOCY/IapCTBEHHYIO AKKPEIUTALUIO
00pa3oBaTeNbHBIX MpOrpamm,
HayajabHOIO o01ero, OCHOBHOI'O
o0uero, CpeaHero obuero
o0pa3oBaHus»

Cornacno xanengapHomy rpadpuxky MOY «Kysneuenckas COL» yueGHbIX Henenp — 33
(11 xnacc), TO COOTBETCTBEHHO B IPOrpaMMe YMEHBILIEHO KOJIMYECTBO YacoB 10 165 yacos B 11
KJiacce.
Cpoxu peanuzanuu nporpammsl — 1 rosa

Pabouas nporpamma BBINOJIHSIET JBE OCHOBHBIE (PyHKIIMH:
HudopmannoHHo-MeTonueckas GyHKIMs MO3BOJISIET BCEM YYaCTHUKaM 00pa3oBaTeIbHOIo
nporecca INOIY4YUTb IPEACTABICHHE O LENAX, COAEpKaHUM, oOmel cTpaTeruud oOydeHHs,
BOCIIUTaHMSI U PAa3BUTHUS YYALIUXCS CPEICTBAMH JAaHHOI'O Y4eOHOIo ImpeaMera.
OpranuzallMoOHHO-IUIAHUpYIOWAs  (QYHKUMS  NpeAyCMaTpUBAaeT  BbIJCIIEHUE  ATAloB
0o0y4yeHMsl, CTPYKTypUpOBaHHE Yy4eOHOro MarepHaja, OIpPEesIEHUE €ro KOJIMYECTBEHHBIX U
KAUeCTBEHHBIX XapaKTEpPUCTUK Ha KaXXKJOM M3 3TalloB, B TOM YHUCIE ISl COAEPKATEIbHOTO
HaIOJIHEHUS MPOMEKYTOYHON aTTECTALIUN yJaIIUXCS.
Henun u 3aga4n u3y4eHus npeamera
N3yuenue pu3nku B cpeHUX (MTOJTHBIX) 00pa30BaTENbHBIX YUPEKACHUAX HAa 0a30BOM YPOBHE
HAIpaBJICHO HA JIOCTHKECHHUE CIECAYIOIINX LIEeTIeH:
oceoenue 3Hanuii o GyHIaMEHTAIbHbBIX (U3NYECKUX 3aKOHAX U MPHUHIIMIIAX, JIEXKAIUX B OCHOBE
COBPEMEHHOM (PU3MUecKOl KapTHHBI MUPA; HanboJee BaKHBIX OTKPBITHIX B 001acTH (hU3MKH,
OKa3aBIIUX ONPEIEIISAIOIIEE BIMSHUE Ha PAa3BUTHE TEXHUKU U TEXHOJOTUHU; METOJIaX HAYYHOTO
MO3HAHUS PUPOIBL;
oenadenue ymeHusAMU IPOBOJUTH HAOIIOAECHNUS, IJITAHUPOBATh U BHIMOJIHATH 3KCIIEPUMEHTHI,
BBI/IBUTaTh TUIIOTE3bI U CTPOUTH MOJIEIIN, IPUMEHATh NOJyYeHHbIE 3HaHUS N0 (PU3UKE AJIs
00BSICHEHUS pa3HOOOPa3HBIX (PU3MUECKUX SABJICHUN U CBOMCTB BEIIECTB; MIPAKTUYECKOTO
MCIIOJIb30BaHUs (PU3NYECKUX 3HAHUI; OLIEHUBATh IOCTOBEPHOCTh €CTECTBEHHOHAYYHOU
uHpOpMaINH;
passumue MO3HABATEIbHBIX HHTEPECOB, NHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
npoliecce MpUOOPETEHHsI 3HAHUIM U yMEHUH 10 (PU3HKE ¢ UCTIONb30BaHUEM PA3JINUHBIX
MCTOYHUKOB MH(POPMAIIHN U COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOIOTHIA;
socnumanue yOeKICHHOCTH B BO3MOKHOCTH MTO3HAHUS 3aKOHOB MPUPO/IbI; HCIIOIB30BAHUS
JTOCTHXEHUH U3uKK Ha OJaro pa3BUTHSI Y€IOBEYECKOM IMBUIIN3ALMN; HEOOXOJUMOCTH
COTPYJIHUYECTBA B IIPOLIECCE COBMECTHOTO BBIIOJIHEHUS 3a/1a4, YBAXKUTEIbHOIO OTHOIIEHUS K
MHEHHIO ONIOHEHTA MPHU 00CYKICHUN TPOOJIEM €CTECTBEHHOHAYYHOTO CO/IEP KAHMUS;
TOTOBHOCTH K MOPaJIbHO-ITUYECKOM OLIEHKE NCII0JIb30BAHUS HAyYHBIX JOCTH)KEHUN, UyBCTBA
OTBETCTBEHHOCTH 32 3aIUTY OKPYKAIOLIEH Cpebl;




UCNONIL30B8AHUE NPUOOPEMEHHBIX 3HAHULL U YMeHUll TS PeIICHUS PAKTUYECKUX 3a/1a4
MMOBCETHEBHOM KU3HU, 0OecTIeueHUs 0€30MMacCHOCTH COOCTBEHHOM JKHU3HH, PAllHOHATIBLHOTO
MPUPOJIOTIONL30BAHUS M OXPaHbI OKPYKAIOMICH CPE/IbI.

3ajauy yueOHOro npeaMera

Copneprxanue o0pa3oBaHus, IPEICTABIEHHOE B OCHOBHOM LIKOJIE, Pa3BUBAETCS B CIEAYIOIINX
HaIlpaBJICHUSIX:

(opMHpPOBaHUS OCHOB HAyYHOI'O MUPOBO33PEHUS

pa3BUTHUS UHTEIJIEKTYaJIbHBIX CIOCOOHOCTEN ydalmxcs

pa3BUTHE NIO3HABATEJIbHBIX MHTEPECOB IIKOJIBHUKOB B IPOLIECCE U3YUYEHUS (PU3UKU
3HAKOMCTBO C METOJJaMH HAYYHOT'O TIO3HAHUS OKPY)KAIOIIET0 MUPa

IIOCTaHOBKA IIPO0JIEM, TPEOYIOIIMX OT YYaIIUXCSl CAMOCTOSITENbHOMN 1€ TEIbHOCTH 110 UX
pa3peIIeHUI0

BOOPY>KEHHUE IIKOJIbHUKA HAYYHBIM METO/I0M [103HaHMsI, IO3BOJISIOIINM IOIYy4aTh OObEKTUBHBIE
3HaHUS 00 OKPY)KAIOLIeM MUDPE

[Tporpamma npeaycMaTpuBaeT padboTy ¢ 00apenHbiMU OembMu.

Llesbo paGoThI ¢ 0JapPEHHBIMH 1eThMH SIBJISETCS pa3BUTHE Y HUX [TO3HABATEILHOIO U
TBOPYECKOTO MHTEPECA K MCCIEI0BATENBCKOM 1A TEIbHOCTH, CKIIOHHOCTH K BBITIOJTHEHHUIO
CJIO’KHBIX MPOOJIEMHBIX 3a/laHUH, CUCTEMHOI'O MBIIIICHHSI, CHOCOOHOCTH MBICIUTh TBOPUYECKH, a
TaK)e BOCIIUTATh B HUX YBEPEHHOCTh B CBOMX CHJIaX.

Cucrema paboThI ¢ OJAPEHHBIMH JE€TbMU BKIIIOYAET B c€0sl CeyIOIUE KOMIIOHEHTHI:

1. BoisBiieHre OjapeHHBIX JCTEH;

2. Pa3BuTHE TBOPUYECKUX CIIOCOOHOCTEN Ha ypoKax (pelieHre CUTYal[MOHHBIX 3a/1a4);

3. Pa3zButue cnocoOHOCTEN BO BHEYPOUHOM AESITEIbHOCTH (OJUMIINA/IbI, KOHKYPCHI,
HccienoBarenbekas pabora);

4. Cozanue yCIOBUi TSI BCECTOPOHHETO Pa3BUTHS OJIAPEHHBIX JIETeH (BOBJICUCHHE YUAIIUXCS
BO BHEYPOUHYIO, IPOEKTHYIO U UCCIIET0BATENBCKYIO JESTEIBHOCTD).

Ilnanupyemsble pe3yibTaThl
B pezynomame uzyuenusn gpuzuxu Ha 6a3080M yposHe YUeHUK 00NHCEH

3HaTh/TIOHUMATh

CMBICJI IOHATHH: (PU3HUECKOE SBICHUE, TUTIOTE3a, 3aKOH, TEOPHS, BEIIECTBO, B3aUMOJICHCTBHE,
AIIEKTPOMArHUTHOE TI0JIe, BOJIHA, (DOTOH, aTOM, aTOMHOE SIIPO, HOHU3UPYIOIINE H3ITydeHUs,
IUIaHeTa, 3Be3/1a, TaTakThuKa, BeeneHnas;,

CMBICT (PU3NYECKUX BEIIMYMH: CKOPOCTh, YCKOPEHHE, Macca, CUila, UMITYJIbC, paboTa,
MeXaHU4YeCcKasi JHEPTHUsl, BHYTPEHHSISI SHEPTHsI, aDCOIIOTHAS TeMIIepaTypa, CPeaHss
KWHETUYECKasi SHEPTUsl YaCTHII BEIIECTBA, KOJIWYECTBO TEIUIOTHI, DJIEMEHTAPHBIH AIICKTPUUECKHIA
3apsi;

CMbICT uU3UUECKUX 3aKOHO8 KITACCUYECKON MEXaHUKH, BCEMUPHOTO TSATOTEHUS, COXPAaHEHUS
SHEPTUH, UMITYJIbCA U DIICKTPUUECKOTO 3apsijia, TEPMOJMHAMUKH, JICKTPOMArHUTHON MHIYKIIHH,
doroaddekra;

BKNIA0 POCCUTICKUX U 3APYDEINCHBIX YUeHblX, OKa3aBIINX HANOOJIbIIee BIMSHIEC HA Pa3BUTHE
bu3uKy;

YMETb

onucwLIBams U 00BACHAMYb PuU3UYECcKUe AGNEHUs U C60UCMEa meil: ABUKEHNE HeOECHBIX Tell U
UCKYCCTBEHHBIX CITyTHUKOB 3€MIIH; CBOMCTBA Ia30B, JKUIKOCTEH U TBEPIBIX TEI;




AJIEKTPOMAarHUTHYIO UHIYKIUIO, PACIIPOCTPAHEHUE 3JIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOMCTBA CBETAa; M3JIyYEHUE U TOTJIOMICHHE CBeTa aTOMOM; (hOTOIPDEKT;
omauYams TUTIOTE3bI OT HAYYHBIX TEOPHIL; Oeiamsb 6616006l HA OCHOBE HKCIIEPUMEHTAIBHBIX
JAHHBIX; NPUBOOUMb NPUMEPDL, NOKA3bl8aIoOwUe, Ymo. HaOIIOAEHNUS U SKCIIEPUMEHT ABIISIOTCS
OCHOBOM /17151 BBIJIBUYKEHUS TUIIOTE3 U TEOPUH, TO3BOJISIOT IPOBEPUTH HCTUHHOCTD
TEOPETUYECKHUX BBIBOJIOB; (PM3UUECKAsi TEOPUS 1a€T BOZMOXKHOCTb OOBSICHATh U3BECTHBIE
SIBJICHUS IPUPOJIBI M HAyYHBIE (aKTHI, IPE/ICKA3BIBATh €Il1e HEM3BECTHBIC SBJICHHUS;
nPUEOOUMb NPUMEPbL NPAKMUYECKO20 UCHONIb30BANUA PUUYECKUX 3HAHUU: 3aKOHOB MEXaHHKH,
TEPMOJMHAMUKY U 3JIEKTPOAUHAMMUKYI B S3HEPTE€TUKE; Pa3IMUHbIX BUJOB 3JIEKTPOMArHUTHBIX
U3JIY4EeHUH ISl pa3BUTHS Paluo U TEJICKOMMYHUKALUN, KBAHTOBOW (PM3UKU B CO3JaHUU
AJIEPHOU SHEPreTUKH, J1a3€POB;
B0CHPUHUMAMb U HA OCHOBE NOJYYEHHbIX 3HAHULU CAMOCMOAMENbHO OYeHU8ams UH(HOpMaIHIo,
conepxanryrocs B cooduennsx CMU, MHrepHeTe, HAyYHO-TIONYJISIPHBIX CTAThsIX;
Vcnonb30BaTh NPUOOPETEHHbIE 3HAHUS M YMEHUS B IPAKTUYECKON eI TeAbHOCTH U
IIOBCEIHEBHOW YKU3HU JUIS:
oOecrieueHHs 6€30MaCHOCTH KU3HEEATEIIbHOCTH B IPOLIECCE UCIIOIb30BAHUS TPAHCIIOPTHBIX
CPEICTB, OBITOBBIX AIEKTPOIPUOOPOB, CPEACTB PaAHO- U TEIEKOMMYHUKALIMOHHON CBS3H;
OLICHKH BJIMSIHUS HA OPTaHMU3M Y€JIOBEKA U JPYTUe OPraHU3MBbl 3arpsi3HEHUS OKPYKarOIEen
CpeJibl; pallMOHAIBLHOTO IPUPOAONOJIB30BAHNUS U 3aLIUTHI OKPYKAIOIIEH CPEJIbI.

Coaepxanue yueOHoro kypca «Pusuka»

KoJa-Bo Koa-Bo
KoanyecTBo
Tema J1abopaToOpHBIX KOHTPOJbHBIX
4acoB
pador pador
OCHOBBI 2JIEKTPOJIMHAMUKHU 22 2 1
Komebauns u BOJIHEL 42 4 2
Omruka 22 4 1
CrenuanbHasi TeOpUs OTH-TH 5
N3nydeHus u CuekTpsl 3) 1
KBanToBas ¢uznka 28 1 1
DNIeMEHTapHbI€ YaCTULIbI 5 1
AcTpOoHOMMS 11
dusuka u HTP 2
[ToBTOpeHue 23 3 3
Bcero 165 15 7

OCHOBBI 3/1eKTPOANHAMUKH (MIPOIOJKEHHE) «22 yacay

Nuaykuusa marautHoro nosst. [IpuHnmn cynepno3uiuym MarHuTHeIX nosieid. Cuia Ammepa.
Cwuta JlopeHnia. DneKTpon3MepuTeabHbIe MPpUOOphl. MarHUTHBIE CBOMCTBA BEIIIECTBA.
MarHuTHbII NOTOK. 3aKOH AJIEKTPOMAarHuTHON nHAyKIMu @apanes. Buxpesoe
anekTpuueckoe noiue. [Ipasuno Jlenna. Camonnaykuus. MHIyKTUBHOCTb. DHEPTUs MarHUTHOTO
OJIAL.
Jlemoncmpayuu
MarsuTHoe B3aUMOJEHCTBUE TOKOB.
OTKJIOHEHUE 3JIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.
MaruuTtHsle CBOMCTBA BEIIeCTBA.
MarnuTHas 3anuch 3ByKa.
3aBucumMocth D/]C MHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MATHUTHOT'O MTOTOKA.



3aBucumocts J/1C caMOMHIYKIIMHM OT CKOPOCTH N3MEHEHHUS CUJIbl TOKA U MHIAYKTUBHOCTH
MIPOBOJHUKA.
Jlabopamoprvie pabomoi
1.HaOronesus nefCTBUSL MArHATHOTO I10JIS HA TOK
2.VI3ydenust siBJICHUS JIEKTPOMATHUTHON MHAYKIIUU
Kose0anusi u BoJHbI (42 1)

Konebartenbublit KOHTYp. CBOOOIHBIE 371€KTPOMAarHUTHHIE Kojiebanus. BeiHyKeHHbIE
ANIEKTpOMarHuTHbIe KosneOanus. [lepemennslii Tok. JlelicTByONNE 3HAYCHNS CHITBI TOKA U
HanpsbkeHus. KoHaeHcaTop 1 Karylika B LENU EPEMEHHOI0 TOKa. AKTUBHOE COITPOTHBIICHUE.
Onexrpudeckuii pe3onanc. Tpanchopmarop. [Ipon3BoacTBO, epeaada u noTpedicHue
3JIEKTPUYECKON SHEPTUU.

DnexTpoMarHuTHoe nojie. Buxpesoe anekrpudeckoe mosie. CKOpOCTh 3JIEKTPOMAarHUTHBIX
BOJIH. CBOMCTBA 3J1€KTPOMArHUTHBIX BOJIH. [[pUHIIUIIBI paiuOCBs3H U TEJIEBUICHHUS.

Jlemoncmpayuu
CB0OOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.
OcuuorpaMma rnepeMeHHoro ToKa.
Konnencarop B 1ienu nepeMeHHOT0 TOKa.
Karymika B 11eru nepeMeHHOro ToKa.
Pe3onanc B mocienoBaTenbHOM LENU IEPEMEHHOTO TOKA.
CrnosxeHne rapMOHUYECKUX KOJIEOaHUH.
['enepaTop nmepeMeHHOTo TOKA.
Tpancdopmarop.
W3mydeHune u MpueM 3JeKTPOMArHUTHBIX BOJH.
Jlabopamopuwvie pabomol
1.Onpenenenuie Macchl rpy3a Ipy MOMOIIY NPYKUHHOTO MasiTHUKA
2.0mnpeneneHue yCKOpeHUs CBOOOIHOTO MaJAeHUsI IPU MOMOIIY MasiTHUKA
3. Omnpenenenne uynciaa BUTKOB TpaHchopmaTopa
4. Coopka mpoCTEeHIIero paguonpueMHuKa
OnTuka (22 yacoB)

Cser kak anekTpomarauTHas BosiHa. CkopocThb cBeta. MHTepdepenuus csera. KorepeHTHOCTS.
Hudpakuus cBera. udpaxiuonnas pemerka. [lomspuszanus cBeta. 3aKOHBI OTPaXEHUS U
npenomiieHus: cBeta. [lonHoe BHyTpeHHee oTpakeHue. Jlucnepcus cBera. Paznmuunble BUABI
AIIEKTPOMAarHUTHBIX U3JIY4YEHHM, UX CBOMCTBA M NMpAKTUYECKUE NpUMeHeHus. Popmyra TOHKON

auH3bl. OnTudeckue npudopsl. Pazpemaromnas cnocoOHOCTh ONTHYECKUX TPUOOPOB.

[Toctynatel cienuagabHOM TEOPUM OTHOCUTENBHOCTH JMHIITENHA. [IpocTpaHcTBO M Bpems B
CHeualbHON Teopuu oTHOcUTeNnbHOCTU. [lonHas sHeprus. DHeprus nokos. PenstuBucrckuii
umnynbe. CBsi3b MOJHOM SHEPrMUM ¢ MMITYyJIbCOM M Maccol Tena. Jlehekr macchl M 3HEprus

CBSI3U.
JleMoHCTpanuu

OTpaxeHue 1 NPeJOMIIEHHE 3JIEKTPOMAarHUTHBIX BOJIH.

Wutepdepeniys u audpaxiys 371€KTPOMarHUTHBIX BOJIH.

[Tonstpu3zanus 31EeKTPOMarHUTHBIX BOJIH.

Moaynsuust v 1eTeKTUPOBaHNUE BBICOKOYACTOTHBIX 3JIEKTPOMArHUTHBIX KOJIEOaHM.
JleTexTOpHBIA paguoONpPUEMHUK.

Wutepdepennus ceeta.

Hudpaxus csera.

ITonHOE BHYTpEHHEE OTpaKEHUE CBETA.

[Tomy4yenue cekTpa ¢ HOMOLIBIO PU3MBI.

[Tony4eHue criekTpa ¢ HTOMOIIbIO AU(PAKIIMOHHON PEIIeTKH.



ITonspusanus ceera.
CnekTpockor.
®dotroamnrmapar.
[IpoekimoHHbIN amnmapar.
Muxkpockorr.
Jlyna
Teneckon
Jlabopamopnwvie pabomot
1.M3mepenue nokasaresis NpeaoMIICHUS CTEKIIA.
2.0mnpeneneHue ONTHYECKON CHIIBI M (POKYCHOTO PaccTOSHUSL COOMPAIOIIEH JIMH3BI.
3. Onpenenenne (HOKYCHOTO PACCTOSIHUS PACCEUBAIOIICH JTUH3BI)
3. 3mepenue JJIMHbBI CBETOBOM BOJIHBI.
4. COopka nmpocTeHIero paauonprueMHIKa
KBanToBas ¢puszuka (28 4)

I'umote3a M.I1nanka o kBantax. @orodddext. OnbiTel A.I'.CroneroBa. YpaBHeHue
A.DunHmreitna as porodpdexra. Doron. Onwrrer [1.H.JIeGenera u C.11.BaBuiosa.
[1nanerapnas monens aroma. KBantoBbie noctynatel bopa u nuneituarsie cnektpsl. ['unoresa
ne bpoiins o BoaHOBBIX cBoMCTBax vacTuil. Audpaxmus snekrponos. CoOTHOLICHHE
HeomnpeaeneHHoctel ['elizenOepra. CnoHTaHHOE U BHIHYXICHHOE H3TydeHue cBera. Jlasepsl.
Mopnenu cTpoeHus aToMHOro siapa. Snepuble cuibl. HykiionHast Mozens sapa. DHeprus cBA3u
anpa. Sinepusie ciekTpsol. Snepusie peakuuu. Llennas peakuus aenenus saep. SaepHas
sHepretuka. Tepmosinepusii cunaTe3. PannoaktuBHOCTS. J{o3umMeTpus. 3aK0H palnOaKTHBHOTO
pacnaga. CTaTHUCTHUYECKHUH XapaKTep MPOLIECCOB B MUKPOMUPE. DIIEMEHTAPHBIE YaCTULIBI.
@yHIaMEeHTaJIbHbIE B3aUMOJICHCTBUS. 3aKOHBI COXPAaHEHUsI B MUKPOMUDE.
Hemoncmpayuu
dorodaddexr.
JIuneliuaTeie CIEKTPHI U3ITYUYECHHUS.
Jlazep.
CueTyuK HOHU3UPYIOLIUX YACTHUII.
Kamepa BunbcoHa.
®dororpaduu TPEKOB 3apPSHKEHHBIX YACTHII.
Jlabopamopnuvie pabomot
1.HabnroneHune CrijionHoro v JMHER4aToro CeKTpoB
2.M3mepeHune pagualioHHOro poHa

Ctpoenue Beesiennoii (11 yacon)

ConneuyHas cucrema. 3Be3[lbl U MCTOUYHUKH UX HHEpruv. COBpeMEHHbIE IPEACTaBICHUS O
npoucxoxaeHnn M 3omonuu ConHua u 3Be3n. Hama [anaktuka. [Ipyrue ranakTHKH.
[TpocTpancTBeHHble MacuITaObl HaOmonaeMoil Bceenennoil. IIpuMeHHMOCTh 3aKOHOB (DHU3HKHU
JUIs  OOBSCHEHHS] TPUPOABI KOCMHUYECKHMX O0BeKTOB. «KpacHoe cMmelieHue» B CHEKTpax
ranakTuk. COBpEMEHHBIE B3I/l HA CTPOCHUE U 3BOJIIOLMIO BeeneHHOM.

Hemoncmpayuu

1. ®ororpaduu ConHua ¢ NATHaAMU U MPOTyOepaHIaMHU.

2. ®otorpaduu 3BE3HBIX CKOIJICHUN U ra30MbUIEBBIX TYMAHHOCTEH.
3. ®ororpaduu rajJakTHK.

Hao6nwoenus

1. HaOmronenne COMHEYHBIX IISITEH.

2. O6Hapyxenue Bpaienus: ConHa.



3. HaGmroieHust 3B€3HBIX CKOTICHHUH, TYMAHHOCTEH U raJlakTHK.

4. KomnbroTepHOE MOAETUPOBAHUE ABUKEHHSI HEOECHBIX TEI.
IMoBTopenue B popmarte EI'D ( 23 yaca)

Jlabopamopuvie pabomol

1. 3yueHne paBHOYCKOPEHHOTO ABKEHHS

2. OnpezeneHue Macchl, BBIIEIAIOMET0Cs IPU JIEKTPOIIN3E BELECTBA

3. 3aBUCUMOCTb COIIPOTUBIIEHUS MPOBOIHUKA OT €r0 TEMIIEPATyphI



