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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3nke 0a30BOro ypOBHA Ha YpPOBHE CpEIHEro OOUIero
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN M TpeOOBaHUI K pe3yiapTaTam
OCBOCHHSI OCHOBHOHM 0Opa3oBaTelbHOU MporpamMmsbl, npenacraBieHHbIX B OI'OC
COO, a Ttakxe c y4€TtoM (QeaepanbHO padoyell MporpamMmbl BOCIHUTAHUS U
KOHIEMIUU TpenojiaBaHust yueOHoro mnpenMera «dusuka» B 00pa3oBaTEIbHBIX
OpraHu3anusax Poccuitckon denepanuu, peanu3yroInx OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTPAMMBI.

Conmepxanue mporpaMMmbl 10 (U3UKEe HampaBiIeHO Ha (QopMupoBaHUE
€CTECTBEHHO-HAYYHOU KapTHUHBI Mupa oOydarommxcs 10-11 kiaccoB tmipu
oOydyeHnH ux (pusuke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-IEATEIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusam PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METANpPEAMETHBIM pe3yJabTaTaM
oOyuyeHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh peaIU3alMd MEKIPEIMETHBIX
CBsA3€ (PU3MKM C €CTECTBEHHO-HAy4YHbIMU YYE€OHbIMU TmpenMmeramu. B Hel
OIIPENEISIFOTCS OCHOBHBIE L€ U3Y4€HUs (PU3MKUM Ha YpOBHE CPEIHEro OOIIEro
o0pa3oBaHus, IUIAHUPYEMbIE PE3YJIbTaThl OCBOEHUSA Kypca (DU3UKHU: JIMYHOCTHBIE,
MeTanpeAMETHBIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3uKe BKIHOYAET:

e [JTAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3HKU Ha 0a30BOM YpOBHE, B TOM
qHClie IPEAMETHbIE Pe3yJIbTaThl [0 rojlaM 00 yueHUs;

e cofiepxkanue yueoHoro npeamera «duszuka» mo rogam 00ydeHusI.

du3znka Kak Hayka o HauOosiee OOLIMX 3aKOHAX TMPUPOABI, BBICTyNas B
KayecTBe yueOHOro ImpeaMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHHi 00 okpyxatoriem mupe. [IIKonbHBIA Kype PU3HKHA — CUCTEMOOOPA3YIOIIHI
JUISl €CTECTBEHHO-HAYYHbIX Y4EOHBIX MPEAMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB W SIBJICHWH, HW3y4aeMbIX XUMHUEH, OHOJOTHeH,
buzmyeckor reorpadueit U actpoHomuei. lcmonb3oBaHME W aKTHUBHOE
npUMEHEeHHe (U3MYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIYYEHHUS] HOBBIX MAaTe€pUajoB C 33JaHHBIMU CBOMCTBAMU W JPYrHUX.
WN3ydyeHue (Pu3MKM BHOCHT OCHOBHOW BKJaa B (OPMUPOBAHUE €CTECTBEHHO-
HAay4yHOW KapTUHBI MHpa OO0ydaromuxcs, B (HOPMUPOBAHHWE YMEHUU MPUMEHSThH
HAy4YHBINA METO]I MO3HAHUS NP BHINOJHEHUU UMHU Y4EOHBIX UCCIIEIOBAaHUM.

B ocHoBy Kkypca Gu3umku i ypoBHS CpeaHEro o0mero oOpa3oBaHUs
NOJIOKEH PSAI HIAEH, KOTOPbIE MOMXHO pPacCMaTpUBaTh KakK IPUHIMUIBI €T0
MOCTPOCHHS.



Hoess yenocmuocmu. B COOTBETCTBUM C HEH Kypc SBISIETCA JIOTHYECKH
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3leioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KIIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKH.

Hoes ecenepanuzayuu. B cooTBeTCTBUM ¢ HEH wMaTepuai Kypca (QU3NKU
oObeMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEILECTBE U
ToJIe.

Hoesa eymanumapuzayuu. EE peanuzanus MNOpeAnosaraeT HCIHOJb30BAHHE
TYMaHUTAPHOTO TMOTEHIMaNa (U3UYECKOM HAyKU, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTHEM OOIECTBAa, a TakXke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U YKOJIOTMUYECKUMU TIPOOJIEMaMH.

Hoes npuxkaiaonou  HanpaenrennHocmu. Kypc ¢duzuku  mpeamnosaraet
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUUYECKHUX U TEXHOJIOTMUECKUX MPHIOKCHHM
U3YYCHHBIX TCOPHUM U 3aKOHOB.

Hoes  sxonoeuzayuu  peanu3yercsi  IMOCPEACTBOM  BBEACHHUS  DJIEMEHTOB
COJICp)KaHUsI, TOCBAIIEHHBIX HKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKUA W TEXHOJOTHH, a Takke OOCYXKICHHUs
po0JIeM palOHATBHOTO MPUPOIONOIB30BAHMS U SKOJIOTHYECKOW 0€30MaCHOCTH.
CTepKHEBBIMM JJIEMEHTAMH Kypca (U3MKM Ha YpPOBHE CpEIHEro oOUero
oOpa3oBaHusl SABISIOTCS (husmdeckue Teopuu (HopmMupoBaHHE MPEACTABICHUN O
CTPYKTYype MOCTpoeHus (HU3UYECKON TeopuH, posid (yHIAaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  TPEJCTABICHUSIX O TNPUpONE, TpaHUIAX
MPUMEHUMOCTH TEOpWH, I ONHCAHWS ©CTECTBEHHO-HAYYHBIX SIBJICHUN U
IIPOILIECCOB).

CHUCTEMHO-IESITEILHOCTHBIM TOAX0J B Kypce (QU3UKM peanu3yeTcs MNpexie
BCEro 3a CYET OpraHu3alliy HKCIEPUMEHTAIBHOU NEeATEIHbHOCTH O0YYarOIIMXCH.
Jlns  GazoBoro ypoBHsS Kypca (PU3UKH — OSTO HCHOJIB30BAaHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OJKCIIEPUMEHTOB U JIAOOPATOPHBIX padorT,
KOTOpbI€ B Mporpamme no (pusznke oObeAMHEHbI B OOIIMNA CHUCOK YYCHUYECKUX
MpaKTUYeCKuX paboT. BwimeneHue B yka3aHHOM TepedyHe JTabopaTOpPHBIX padoT,
MPOBOJMMBIX JIJII KOHTPOJS M  OILEHKH, OCYIIECTBISICTCS  y4aCTHUKAMMU
o0pa3oBaTeIbHOTO MpoIecca HCXOAS U3 OCOOCHHOCTEW IUIAHUPOBAHHUS U
ocHaleHusi kaOunera ¢usuku. Ilpu 3TOM oOecreunBaeTrcs  OBJAJECHUE
OOYyJaOIIMMHUCS YMEHUSMH TIPOBOJUTH KOCBEHHBIE HW3MEpPEHUsI, HCCICIOBAHUS
3aBUCUMOCTEH (DU3NYECKMX BEJIMYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEIIOKEHHBIX TUTIOTES.

bonbiioe BHUMaHUE yleNseTCS PEIIECHUI0 PAacUETHBIX U KaueCTBEHHBIX
3anay. IIpu 3TOM 1711 pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a/layd C SIBHO
3aJlaHHOM (PU3NYECKON MOJEIIBIO, TTO3BOJISIIOIINE TPUMEHSATh U3yUYECHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJIHOTO pa3jielia Kypca, TaK M HMHTETpUpYysS 3HAHUS W3
pasHbIX pa3fesoB. J{Js KaueCTBEHHBIX 3ajau MPUOPUTETOM SIBISIOTCS 3a/laHUs Ha
0o0BsICHEHHE TIpOTEeKaHWs (U3MYECKUX SIBJICHWA W TPOIECCOB B OKpYKAromeh
KHU3HU, TpeOyromue BbIOOpa (QHU3NYECKOW MOIENM Jii CHUTYallud TMPAKTUKO-
OPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBUU ¢ TpedboBanusimu DPI'OC COO k MarepHalibHO-
TEXHUYECKOMY oOOecrneyeHnio y4eOHOro rmpoiecca 0a30BbId  ypOBEHb Kypca
(GbU3UKK Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHMsl JOJKEH M3YJaThCsl B YCIOBHSX
MpeIMeTHOro KaOuHeTa (M3MKU WM B YCJIOBUSAX HMHTETPUPOBAHHOTIO KabHWHETa
PEIMETOB €CTECTBEHHO-HAY4YHOro IuKJa. B kaOuHeTe (DU3MKU JOKHO OBITh
HeoOxoauMoe JabopaTopHoe OO0OpYAOBAHME JJISi BBIIIOJHEHUS YKa3aHHBIX B
nporpamme Mo (U3MKe yICHHUYECKHX MPAKTHYECKUX paboT M JAEMOHCTPALMOHHOE
000Opy0BaHHUE.

JleMOHCTpalnoHHoe  00opynoBaHUuE (OPMUPYETCSIB  COOTBETCTBUU C
OPUHIIUIIOM MHUHUMAJIBHOM JOCTATOYHOCTH U  OOECIIeUHMBACT IOCTAHOBKY
NEPEUUCIICHHBIX B MporpaMMe 10 ¢GU3MKE KITIOYEBBIX JEMOHCTpAIMil st
WCCIICZIOBAHUSA  HM3Yy4aeMBIX SIBIICHUH W  TPOLECCOB, OJMIUPHUECKUX |
(GyHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe  oOopyaoBaHME Ui  YYEHHMUECKHX  IPaKTHUYECKHX  paboT
dopmupyeTcst B BUAEC TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOy4arommxcs. TeMaThudecKkue KOMILUIEKTHI
nabopaTtopHOro 00OpYIOBaHUS JOJDKHBI OBITh TMOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUH AHAJIOTOBBIX W ITU(MPOBBIX NMPHOOPOB, & TAKKE KOMITBIOTEPHBIX
M3MEPUTETBLHBIX CUCTEM B BUJI€ U(POBBIX J1a0OPATOPHIA.

OCHOBHBIMH TEJIAMH U3y4deHUsT (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCA:

e hopMupoBaHHE WHTEpeca W CTPEMJICHHS OOyJaromMXCs K HAydHOMY
M3YYCHUIO TIPUPOABI, PAa3BUTHE HMX HHTEIUICKTYyaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM;

epa3BUTHE TMPEACTABICHUM O HAYYHOM METOJIe MO3HAHUSA U (POPMHUPOBAHHE
HCCIIEZIOBATEIBCKOTO OTHOLIEHUS K OKPY)KAIOIIKUM SIBJICHUSIM;

« (hopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pE3ysIbTaTa U3ydeHUs] OCHOB
CTpOCHUS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

« hopMupoBanme YMEHUH  OOBSACHATH SIBICHHUS C  HCIOJIH30BAHUEM
(U3NYECKUX 3HAHUN U HAYIHBIX JIOKA3aTEIbCTB;

e opmupoBaHue TpEACTaBICHUN O POMU (DU3UKKH HJIA PaA3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JocTukeHue ATuX 1efiell 00ecreyrMBaeTcsl pelieHueM CIEeAYIoINUX 3a1ad B
polecce 3ydeHus Kypca (PU3MKU Ha YPOBHE CPEAHET0 O0Iero 00pa3oBaHus:



e IPUOOPETEHNE CHUCTEMbl 3HAHUNU 00 OOIMMX (U3NUECKHUX 3aKOHOMEPHOCTSX,

3aKOHaX, TEOpUSIX, BKJIIOYAs MEXaHUKY, MOJEKYISIpHYI0 (DU3UKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPODU3UKH;
« popmupoBanue YMEHUM  MPUMEHATh TEOPETUYECKHE 3HAHMUS IS

OOBsICHEHUST ~ (PU3MYECKUX  SABJICHUM B  mpupoae W I [PUHATHS
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HH;

¢OCBOCHHE CIIOCOOOB pEHICHUS pa3IUyHBIX 3aJa4 C SBHO  3a/IaHHOM
¢usnyeckoil  MOAENBIO,  3a7ad,  [OAPa3yMEBAIOIIMX  CaMOCTOSITEIILHOE
co3/laHuE (PU3NYECKON MOJIEH, aIEKBaTHOM YCIOBUSAM 33]1a4H;

e[IOHUMaHHE (PU3UUYECKMX OCHOB M TPUHLUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOILLYIO CPENY;
eOBJAICHUE METOJAAMH CaMOCTOATEIBHOTO IUIAHUPOBAHUA UM  MPOBEICHUS
(u3MUEeCKMX OSKCIIEPUMEHTOB, aHajM3a MW HHTEpHpeTalud  HUHPOpMAaIUH,
OIPEAEIICHHS] IOCTOBEPHOCTH MOJYYEHHOT'O PE3YJIbTATA;

e CO3JJaHUE YCIIOBUM JIA Pa3BUTHsl YMEHUN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusyuenue ¢usuku orBomutcs B 11 kmacce — 105 yacos (3 yaca B Hezelo).
[Ipennaraemplii B mOporpamMme 10 (U3MKE TEepedyeHb JIabOpaTOPHBIX U
IPAaKTUYECKUX paboT SBISIETCd PEKOMEHJIOBAaHHBIM, YYHUTENb JEJaeT BBIOOD
MpOBEJICHUs JIA0OPATOPHBIX PA0OT M ONBITOB C YYETOM HMHAMBUAYATbHBIX
0CcOOeHHOCTEN 00y4Jaromuxcs.



COJEP)KAHUE OBYYEHMUAA
11 KJIACC

Pa3nen 4. JinekTpoaMHAMHUKA

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKWUS

[TocTrosHHBIE Mar"HuTel.  B3anmoaencTBUE  MOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mnone. Bekrtop wmarHuTHOM wuWHAYKIUW. [IpuHOMI cyneprno3unuu
MarHUTHBIX TOJIeW. JIMHMKM MarHuTHOW MHAYKIMU. KapThHa JMHUNA MarHUTHOMU
VHAYKIUA TOJISI TOCTOSIHHBIX MATHUTOB.

MarautHOoe TOJN€ NPOBOJHMKA ¢ TOKOM. KapTuHa JWMHMN  MHAYKIUU
MAarHUTHOTO TOJISl JUJIMHHOTO MPSIMOTO TMPOBOJHWUKA W 3aMKHYTOTO KOJBLEBOTO
POBOJIHUKA, KAaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaencTere NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJIb U HaIIPaBJICHHUE.

Cuuna Jlopeniia, €€ MOyJib M HalmpaBJieHUE. J[BUKEHUE 3apsiKEHHON YacTULIBI B
OJIHOPOJIHOM MarHuTHoM rmosie. Pabora cunel Jlopenna.

SIBlleHME AJIEKTPOMAarHUTHOM HWHIAYKLIHH. Ilorok BekTOpa MarHUTHOMN
UHIYKUWAHA. OJIEKTPOJBIKYIIAsS CUJIa HWHAYKIUU. 3aKOH AIEKTPOMArHUTHOM
unaykuuu dapanest.

BuxpeBoe nsnekTpuyeckoe mnojie. DNEKTPOABMKYINAS CHIIAa WHIAYKIUUA B
IIPOBOJAHUKE, JBUXKYILEMCS MOCTYIATEIbHO B OJTHOPOJHOM MAarHUTHOM IIOJIE.
IIpaBuiio Jlenna.

NHAyKTUBHOCTS. SBneHrne CaMOMHAYKUWH. OJIEKTPOABWKYIIAsg CHUiIa
CaMOMHIYKLIHH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue  yCTpOWCTBA W NPAKTUYECKOE  IPUMEHEHHUE:  MOCTOSIHHBIE
MarHuThl, 53JICKTPOMATHHUTBI, JJIEKTPOJBUIATENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTHII, WH]TYKIIMOHHAS 1eYb.



Llemoncmpayuu
OmneIT Opcrena.
OTKJIOHEHHUE JIEKTPOHHOIO My4YKa MAarHUTHBIM TIOJIEM.
JIvHUY MHIYKIIMY MarHUTHOTO 1oJist. B3anmogencTBue
JBYX MPOBOJIHUKOB C TOKOM.
Cuna Amrnepa.
JenctBue cuibl JIopeHIIa Ha HOHBI JIEKTPOJIUTA.
SIBiIeHME PNEKTPOMArHuTHOW UHAYKINH. [IpaBuiio
Jlenna.
3aBUCUMOCTh SJICKTPOABIKYIIEH CUJIBI UHAYKIIMU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO ITOTOKA.
SIBneHre caMOMHIYKIIHH.
Yuenuueckuii sxcnepumenm, iabopamopuvie pabomoi
N3ydeHne MarHuTHOTO TOJISI KaTYIIKHA C TOKOM.
HccnenoBanue AeWCTBUS MMOCTOSHHOTO MarHMTa HaA PaMKy C TOKOM.
UccnenoBanue siBIeHUS 3JEKTPOMArHiTHOM UHIYKIIH.

Paspneu S. KoneOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbLE KOJ1I€0AHUA

Konebarenshas cuctema. CBOOOJHBIE  MEXaHWYECKHE  KOJeOaHUs.
IMapmonunueckue kosnebanus. Ilepuon, yacrora, amrmuTyaa v ¢asza koyieOaHHil.
[Ipy:kxHHBIN MasATHUK. MaTeMaTH4eCKuid MasATHUK. Y PAaBHEHUE TAPMOHHUYECKUX
konebanuit. [IpeBpaiiienre sHEPTrun MPU TApMOHUYECKUX KOJICOAHUSX.
Konebarenbubiit  koHTYp. CBOOOJHBIE  BJIEKTPOMArHUTHBIE — KOJICOAHUS B
UJCATHHOM KOJICOATETbHOM KOHTYpE. AHAIOTUS MEXAY MEXaHUYECKUMU H
ANEKTPOMAarHUTHeIMU  KoneOanuamu. @Dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPrUU B UJI€aJIbHOM KOJIeOATEIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KoieOaHUsX. BbIHYXI€HHbIE MEXaHUYECKHe
kosneOanus. PesoHanc. BolHyXI€HHbBIE 3JIEKTPOMArHUTHbIE KOJIeOaHusl.

[TepemeHnHbIi ToK. CHHYCOMJANbHBIA TEPEeMEHHBbIM TOK. MOIIHOCTh
MEPEMEHHOTO TOKAa. AMIUIMTYAHOE W JCUCTBYIONIEEC 3HAYEHHE CHUJIBI TOKa U
HanpsHKEHUs.

Tpaunchopmarop. IlpomsBomcTBo, mepemada W TOTPEOJICHHUE DIICKTPHUECKON
SHEPruu. DKOJOTUYECKUE PUCKH TPU MPOU3BOACTBE 3JeKTposHepruu. KymbTypa
HCTOJIb30BaHUS 3JIEKTPOIHEPT UM B IOBCEIHEBHOW KU3HU.

TexHuueckue yCTpOWCTBA M IPAKTUUYECKOE MPUMEHEHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIepe1ay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KojeOaTeabHONM CHUCTeMbl (MPYKMHHBIA WIH
MaTeMaTUYECKUI MasITHUK).



Hab6mronenue 3aryxaromux kosiebanuii. MccnenoBanue

CBOMCTB BBIHYXKJICHHBIX KoJieOanuii. HaGmonenue

pe30HaHca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuusiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA W HAIPsHDKEHUS OT BPEMEHHU) AJis
AJIEKTPOMArHUTHBIX KOJIEOAHUA.

Pe3oHanc mnpu MmoclieOBAaTEIbHOM COCIMHEHUM PE3UCTOPA, KATYIIKU
WHJYKTUBHOCTH U KOHJEHCATOPA.

Mojienb JIMHUY IIEKTPONEPEIAUH.

Vuenuueckuii sxcnepumenm, n1abopamopmvie pabomol

HccnenoBanre 3aBUCUMOCTH TEPUOJIa MAJIbIX KOJIEOaHUW Tpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Tpy3a.

UccnenoBanue IIEPEMEHHOTO TOKAa B LENM W3  I[OCIEA0BATEIbHO
COEAMHEHHBIX KOHJCHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPoOMAZHUMHbLE 60JIHbL

MexaHnnueckue BOJHBI, ycioBus  pacnpoctpanenus. Ilepumox. Ckopocthb
paclpoCTpaHeHuss U JJMHA BOJHBL. llomepeuHble W TPOJOJIBHBIE  BOJIHBL.
NuTtepdepenius u audpaxius MEXaHMYeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI M3JTy4€HUS 3JIEKTPOMATrHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekTtpomarauTtHOM BosHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MpeioMJIeHUe, Mosipu3anus, Judpakiius,
unrepdepenusi. CKOpoCTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ikama >1€KTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3IE€KTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHIUIIBI pagUOCBsI3K U TENEBUACHUA. Pagnonokanus.

DIJIEKTPOMArHUTHOE 3arpSI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKAIbHBIE
MHCTPYMEHTHI, YIAbTPAa3BYKOBasi JIMATHOCTUKA B TEXHHUKE WU MEIMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30D, aHTeHHA, Tenedor, CBU-neun.

Jlemoncmpayuu

OO0pasoBaHue U pacpoCTPaHEHUE TTOTIEPEYHBIX U TIPOJAOJIBHBIX BOJH.
Koneb6mromeecs Te10 kKak HCTOYHUK 3BYKA.

HabGnronenue oTpaskeHUs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJTH.

Hab6mronenne uatepdepeHinuu u 1uppakiiui MEXaHUUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW M
4acTOTOM KOJIeOaHUH.



NccnenoBanne CBOMCTB  DJICKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHUE,
MIPEJIOMIJICHHE, TTOJISIpU3AITHs, TUPPAKITUS, HHTEPPEPEHITH.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. lIpsgmoiMHEHOE pacnopoCTpaHEHHE CBETa B
oxgHopoaHou cpeae. JIyd ceera. ToueduHbI HCTOUYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUsl cBera. IlocTpoeHne n3o0pakeHui B
IIJIOCKOM 3€pKalie.

[Ipenomienue cBeTa. 3aKOHBI MpEIOMJEHUS CBeTa. AOCOIIOTHBIM TOKa3aTelb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenpHbli yroa IMOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CiioxxHbIl cocTaB O6esioro ceera. L{ger.

Cobupatomiue U paccewBaroline JMH3bl. ToHKas nuH3a. DPOKycHOE
pacCTOsIHME W OINTHYECKas Cuiia TOHKOW JuH3bL. [locTpoeHne wu300pakeHUU B
coOMparoIMX U paccerBarOlIUX JIMH3aX. PopMylia TOHKON JIMH3BL. Y BEJIUYEHHE,
JABAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. UuTepdepenuuss  cBera. KorepeHTHblE  HMCTOYHHKHU.
VYcnoBust HaOMIOEHUS MAKCUMYMOB M MUHHUMYMOB B HUHTEpQEpPEHIIMOHHON
KapTUHE OT JBYX CHH(a3HBIX KOT€PEHTHBIX UCTOUHHUKOB.

Hudpakuuss cBera. JudpakimuonHas  pemérka. YcIoBuUe  HaOIIOACHUS
[JIABHBIX ~MAaKCHUMyMOB TIpH MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHnueckne yCcTpOWCTBA M NPAKTUYECKOE IPUMEHEHHWE: OYKH, JIyla,
doroanmapar, NPOEKIIMOHHBIN armapaTr, MHUKPOCKOIN, TEJIEeCKOI, BOJOKOHHAs
OMNTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSTPOUI.

Jlemoncmpayuu

[IpssMONMMHENHOE PacIpOCTPaHEHHE, OTPAXKEHUE W IMPEJIOMIICHHE CBETA.
OnTuyeckue npuodopBkI.

[TomHoE BHYyTpeHHEE OTpaxeHue. MoJienb CBETOBOA.

HccnenoBanue cBOMCTB n300pakeHn B JIMH3aX. Moenu

MHKPOCKOIIa, TEJIECKONaA.

Habnronenune naTepdepeHImm ceera.

Habnronenune nudpakmuu cera. Habmonenue

nucriepcun ceera. [lonydeHnne cnekrpa ¢

MTOMOIIIBIO MPU3MBI.

[Tonyyenue criekTpa ¢ MOMOIIbIO TUPPAKITMOHHON PEIIETKY.

HaGnronenue nossipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol



N3mepenue nokaszarens NpeoMIIeHUs CTEKIa.
HccnenoBanue cBOMCTB n300pakKeHU B JIMH3aX.
Hab6mronenune nucnepcuu ceera.

Pa3znen 6. OcHOBBI crieMAIbHOI TEOPUH OTHOCUTEIBLHOCTH

['panuibl NPUMEHUMOCTH  KJIaccuyeckor  mexaHuku.  [loctynarsl
CIICLIMAJIbHOM TEOPUU OTHOCUTEIBHOCTH: WHBAPHUAHTHOCTH MOAYJSA CKOPOCTH
CBETa B BaKyyMe, IPUHIIMI OTHOCUTEILHOCTH DWHILITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU M COKPAILECHUE
JUTUHBI.

DHeprus U UMIYJbC PEISITUBUCTCKON YACTHUIIBI.

CBs13b MacChl C SHEPrUed U UMITYJIbCOM PEISITUBUCTCKON YaCTUIbI. DHEPIus
TTOKOS.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6AHMOBOI ONMUKU

®otonsl. opmyna [lnanka cBs3u s3Heprun (OTOHA C €r0 YaCTOTOM. DHEPrusi u
UMITYJIbC (POTOHA.

OtkpeiTie U uccienoBanue Goroddpdexra. Onbitet A. I'. CroneroBa. 3aKOHBI
dororddexra. YpaBuenune OuHmTelHa 11 Pororddexra. «KpacHas rpaHuiia»
dororddexra.

JlaBnierne ceta. OnbiThl [1. H. JIebenena.

XUMHUUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpPOWCTBA M MPAKTUYECKOE NpPUMEHEHHUE: (POTOIIEMEHT,
doTogaTuMK, coaHeUHas 0arapesi, CBETOIUO/.

Jlemoncmpayuu

®dotor(pdeKT Ha YyCTaHOBKE ¢ IMHKOBOM IIJIACTUHOM.

Uccnenoranue 3akoHOB BHENIHETO poTorddekra.

CBeToaunoy.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -YaCTHIL.
[Inanerapnas mogmens aroma. [locrymarer bopa. M3nyuenwe u moriouieHue
(GOTOHOB MpU TNEpexojie aToMa C OJHOI0 YpPOBHS HPHEPruM Ha Jpyrou. Bumsl
criekTpoB. CIIEKTp ypOBHEN SHEPTrUM aToMa BOJIOPOAa.

BomHoBble cBolicTBa yactui. Bomnssl ne bpoinsa. KopnyckynnsspHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIy4CHUE.

TexHu4eckne yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHME: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), Jia3ep, KBAHTOBBIA KOMITbIOTED.



Jlemoncmpayuu

Mogpens onbita Pesepdopra.

OnpeneneHue IIUHBI BOJHBI JIa3epa.

HaOmronenue muHeivaThiX CIEKTPOB U3TyUCHHS.

Jlazep.

Vuenuueckuii sxcnepumenm, n1adopamopmvie pabomol

HabGnronenune muHeHyaToro CreKTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI,  JOKa3bIBAIOIIUE  CIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoaktuBHocTH.  OmbiTel  Pesepdopma 1o ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydeHus. CpoiictBa anb(a-, Oera-, TramMMa-U3ITyYEHUS.
Biusinue paanoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TPOTOHA W HeWTpoHa. Hyknonnas mopnens spa [eiizenOepra—
HBanenko. 3apsan aapa. MaccoBoe uuciio sapa. M30Tonsl.

Anbda-pacnan. OIEKTPOHHBIA W TO3UTPOHHBIA OeTa-pacnan. ['amma-
U3JIydeHHUE. 3aKOH PaJMOAKTUBHOTO pacmaa.

DHeprus CBs3U HYKJIOHOB B sifipe. Snepubie cuiibl. [ledekT macchl apa.

Anepusie peakuuu. JleneHne U CUHTE3 sAep.

Anepusiii peaktop. TepmosimepHbiii cuHTe3. [IpoOieMbl M MEPCHEKTHUBBI
SJIEPHON SHEPreTUKU. DKOJIOTUYECKUE aCIIEKThI SI€PHON SHEPIETUKH.
DneMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.

MeTtobl HAOJIIOICHUS ¥ PETHCTPAIIMU AJIeMEHTapHbIX YyacTull. OyHaaMeHTaIbHbIE
B3aumojiericTBus. EquHcTBO (hm3nueckoi KapTuHbI MUpa. TexHruueckue
YCTPOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa

Buinbcona, siaepHblil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTunK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpekoB yacTHil (10 TOTOBBIM (poTorpadusim).

Pa3znes 8. JiieMeHTBHI ACTPOHOMHUH U ACTPOPUZUKHU

DTarnel pa3BUTHS aCTPOHOMUU. [IpUKIagHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMMUH.

Bun 3Bé3nnoro HebGa. Co3Be3nusi, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBUKECHHUE.

Conneunas cucrema.

Connue. ConHeuHass akTHUBHOCTh. Mcrtounuk oHeprum ConHUa U  3BE3N.
3BE3/1bl, UX OCHOBHBIC XapaKTEpUCTUKHU. Jluarpamma «CHEKTpaJibHbIM Kiacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOW TMOCJEIOBATEIIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTb» IJIs1 3BE3J TJIABHOM MOCJIEAOBATENIBHOCTU. BHYTpEeHHee CTpoeHue



3BE3/1. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKICHUHN U 3BoIonnu CoHIA U
3BE3]1. DTambl )KU3HU 3BE3I.

Muieunsiii Ilyrs — nHama [Manaktuka. I[lomoxenne u aBwxkeHue CosHIA B
lNamaktuke. Tunsl ramakTuk. Paguoranaktuku u KBa3apbl. YEpHBIE IBIPBI B sapax
rajgaKTUK.

Bcenennas. Pacmupenue Beenennoid. 3akon Xa00ma. PazOeranve raiakTuk.
Teopust boisbiioro B3peiBa. PenmmkToBOE U3ITyYeHHE.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie npo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaGnronenuss HEBOOPYKEHHBIM TIJ1a30M € HCHOJB30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUM JIJIsl ONPEICIICHUsI TTOJI0KEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBbIE CO3Be3/1Ms1 CEBEPHOrO MOMYIIAPUS U SIPKUE 3BE3]IBL.

HabGnronenus B Teneckon Jlynsl, maner, Maeunoro IlyTu.

O0o01aoLIee NOBTOPEHUE

Ponb  ¢u3ukum ©u  acTpOHOMHM B  DKOHOMHUYECKOH, TEXHOJIOTHMYECKOM,
COLIMAJIHOM M 3TUYECKOHN cepax NeATeIbHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM HaydHOW KapTHHE MUpPA, POJIb GU3UUECKON TEOPUHU
B (QopMHpOBaHWU TMpPEACTaBICHUNA O (PU3NUECKOM KapTUHE MHUpa, MECTO
¢du3nueckor KapTUHBI MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTABICHUN O PUPOIE.

MexknpeaMeTHbIe CBA3U

N3ydenue kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kjacce OCyIIecTBISETCS C
Y4E€TOM COACPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M € KypcaMM MaTeMaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nowsimus, CBSI3AHHBIE C M3YUEHUEM METOJIOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, HAay4dyHbIH (akT, TUIOTe3a, (u3nueckas BEIMYWHA, 3aKOH,
Teopusi, HAOIIOICHHE, SKCTICPUMEHT, MOJISTTMPOBAHUE, MOJIEITh, H3MEPECHHE.
Mamemamuxa: pEelIeHUE CHUCTEMbl YpPaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHl M WX MPOEKIIMU HA OCHU KOOPAWHAT, CJIOXKEHHE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTApHBIX (GYHKIMH, NpPU3HAKK TOA00US TPEyroJbHUKOB,
ompe/ieNIeHHe IO TUIOCKUX PUryp u oobEéma Tel.

buonoeus: osnextpuueckue SBICHUS B KUBOM TpHUpoONE, KoJieOaTelIbHbIE
IBUKECHUS B KUBOW IPUPOIEC, ONTUYECKUE SIBIICHUS B KUBOW IPUPOAE, NEHUCTBUE
pagualyy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIIMYECKasA CTPYKTYpa TBEPABIX TElI,
MEXaHU3Mbl O0pa30BaHUSl KPUCTAUIMUECKOM PEMIETKH, CIEKTPaIbHBIN
aHaJIN3.



l'eoepapua: MarHuTHbIE TMIOJIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX —pYI,

(doTochEMKa 3eMHON TTOBEPXHOCTH, MPE/ICKa3aHNe 3eMIIETPSICEHU .
Texnonoeusa: JWMHUM DBJEKTpolepenad, TIE€HEeparop IEpPEeMEHHOI0 TOKa,

AJIEKTPOJIBUTATENb, WHAYKIIMOHHAS II€Yb, pajap, paJauONpUEMHUK,
TENeBU30D, anTeHHa, Tenedod, CBU-meub, MpOEKIIMOHHBINA amnmapar,

BOJIOKOHHAas OIITHUKA, COJIHCYHAA 6aTape$1.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mnpenMera «®Du3MKa» HA YPOBHE CpEIHEro OOIIETro
oOpazoBaHusi (0a30BbIi YPOBEHb) JOJKHO 00ECIEUYUTH JOCTHKEHHUE CIIEAYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3YNBTaThl OCBOCHUS Y4eOHOTO TpenMera «DU3NKa» JOJDKHBI
OTpaXaTb TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCSA
chopMuUpOBaHHON BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIMi, T[O3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBAa, PACHIUPEHUE KU3ZHECHHOTO
OMbITA U ONBITA ACATEILHOCTH B IMPOILECCE pEAM3alMd OCHOBHBIX HAaIPaBJICHUI
BOCIIUTATEJIbHOM JIESITEIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpaxxaaHCcKOro BOCIMTAHMS:

c(hOopMUPOBAHHOCTD TPAXKIAHCKOU MO3UIIUU 00YJAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOro 00IIEeCTBa;

NPUHATHE TPaJAMIIMOHHBIX  OOIICYEIIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSTEIBHOCTh B MHTEpEcaxX TPa’kKIaHCKOTO
o0LIeCTBa, y4aCTBOBATh B CAMOYIIPABIEHUU B 00pa30BaTeIbHON OpraHU3aluu;
YMEHUE B3aUMO/JICHCTBOBATh C COLMAIbHBIMA UHCTUTYTAaMHU B COOTBETCTBHH C UX
GYHKIUSMY ¥ HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU NESITENbHOCTH; 2)
NATPUOTHYECKOI0 BOCTIUTAHMS:

c(hopMUPOBAHHOCTH POCCUICKON IrpaXJaHCKON WJICHTUYHOCTH,
MaTpuoOTU3Ma;

[IECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSIM
POCCHUNCKUX YUIEHBIX B 007aCTH (DM3UKU U TEXHHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TTOBEACHMUS;
CITOCOOHOCTh OILICHMBATh CUTYallMI0 U TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCh HAa MOPaJbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NEATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMUYMBOIO Oynyiero; 4)
3CTETHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOUAsl SCTETUKY HAYYHOT'O TBOPUECTBA,
IPUCYIIETO (PU3NYECKON HAYKE;



S) Tpy10BOr0 BOCIMTAHMS:

UHTEpPEC K pa3IuyHbIM cdepaM NpodhecCUOHATBHOM JESTEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON M TEXHUKOM, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOD
Oymymieit mpodeccun u peaan30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TUTAHBI;
TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMUIO M CaMOOOpa30BaHUIO B 00J1aCTH
(bU3HMKN HA TPOTSKEHUU BCEH KUBHU;

6) PKO0JJOrH4€eCKOro BOCIIUTAHUSA

c(OPMUPOBAHHOCTh HKOJIOTUYECKON KYNbTYpPbl, OCO3HAaHHE TJI00AIBHOTO
XapakTepa HKOJIOTHYECKUX MPodIIeM;

IJJAHUPOBAHUE U OCYILECTBICHUE AEHCTBUIM B OKPYKAIOIIEH CPEeJie HA OCHOBE
3HAHUS LEJIEd YCTOUYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpeHue OIbITa AESTENIbHOCTH 3KOJIOTUYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI TI0 (PU3HKE;

7) HEHHOCTH HAYYHOI' O MO3HAHMS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKH;

OCO3HAaHME LEHHOCTHM HAY4YHOW JESATENIbHOCTH, TOTOBHOCTh B  IpOILECCEe
U3ydyeHuss (QU3UKM  OCYIIECTBIATh  NPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEATEIbHOCTh UHINBUYAJIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBbie Jioruuyeckue JeMCTBUS:

CaMOCTOSITEILHO dbopMymupoBaTh M aKTyaJIM3UpoOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNsATh LEU JeATeIbHOCTH, 3a/JaBaTh IMapaMeTpbl W KPUTEPUU HX
JIOCTYDKCHMS,

BBLISABIIATH 3aKOHOMEPHOCTH W  MPOTHUBOPEYUS B  pacCMaTpUBAEMbBIX
(bU3UYECKUX SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMbl ¢ YYETOM aHaAIM3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTEePUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1LI€JIIM, OIIEHUBATh PUCKU MOCJEACTBUN NEATEILHOCTH;

KOOPJAMHHUPOBATH W BBIIOJIHATH pabOTy B  YCIOBHUSX  peajbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEaTHUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

ba3oBble ucciaenoBaTelbCKue 1eMCTBHS:

BIIQJIETh HAYYHOW TEPMHUHOJOTHEU, KIIOUEBHIMU MOHSATUAMU U METOAAMU
bu3uYeCKON HayKH;



BJIaJIETh HaBbIKAMU y4€OHO-HCCIIEIOBATEILCKON U MPOEKTHOM AEATEIbHOCTH B
o0nacTi (U3HUKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY MOUCKY
METOJIOB pelICHUs 3a/ad (U3NYECKOTO COACPIKAHHs, MPUMEHEHHIO Pa3TUYHbBIX
METO/I0B [TO3HAHUS;

BJIAJAECTh BUJAMU JESATEIBHOCTH IO IOJY4EHUIO HOBOI'O 3HAHUA, €ro
UHTEpIpETalliy, NpeoOpa3oBaHUI0 M TPUMEHEHHIO B PA3IUYHBIX YYEOHBIX
CUTYAIIUsIX, B TOM YHUCJIE TIPU CO3/1aHUU y4eOHBIX MTPOEKTOB B 00JacTU (PU3HKHY;
BBISIBIISITh  MPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3MpOBaTh  3a7ady,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHUs, HAXOIWUTh apryMEHThI Ul JI0KAa3aTesIbCTBA
CBOMX YTBEPKJICHUH, 3a/1aBaTh IapaMETPbl U KPUTEPUH PELICHHUS;

aHAJIM3UPOBATH MOJYy4YEHHbIE B XOJI€ PpEHICHUS 3aJa4yd  Pe3yJIbTaThl,
KPUTHYECKHU OILICHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (QOopMyIHpoOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEILHOMN
JESATENHHOCTH, B TOM YHCIIE TIPU U3YICHUHN (QU3HUKH;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;

YMETh NEePEHOCUTh 3HAHUA 10 (U3UKE B MPAKTHYECKYHO 00JacTh
JKA3HEICITCILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00J1acTel; BBIIBUTATh
HOBBIC UCH, IIPeIIaraTh OPUTMHAIBHBIC ITOAX0/IBI U PEIICHUS; CTAaBUTh

poOJIEMBI M 33J1a4H, JOMYCKAOIIHNE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undgopmanuei:

BJIQICTh HaBBIKAMU TMONYYCHHUS WHGOpManmuu (U3NUECKOTO COACPKAHUS W3
HUCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEIBHO OCYIICCTBISATh IIOMCK, aHaJM3,
CHUCTEMATH3alluI0 M WHTEPHpETauio HHpOpMaIuu pa3IudHbIX BHAOB U (opMm
IPEICTABJICHUS;

OIICHMBATh JIOCTOBEPHOCTH MH(OpMAITHH;

UCIIOJIB30BAaTh cpencTtBa  MH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHWH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPraHH3AIMOHHBIX
3aad ¢ CcoOMoJeHNEM TpeOOBAaHMM JSPrOHOMHUKH, TEXHHKH O€30IaCHOCTH,
TUTHEHBI, PECYpPCOCOEPEKEHMsI, TPABOBBIX W  OTUYECKHX HOPM, HOPM
nH(pOopMaIMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COJACpKAHUS B pasIWyHbIX (opmarax ¢
y4€TOM Ha3Ha4YeHUs WHPOPMAIMK U TEICBON ayJIUTOPHH, BEIOWpAs ONTHMAIbHYIO
(dbopMy MpeICTaBICHNS U BU3yaJTU3allHH.

KomMmyHnkaTuBHBIE YHHMBEPCAJIbHbIE YUeOHbIe NelcTBUS:
OCYIIECTBIIATh oOmieHne Ha Yypokax (HU3MKKM U BO BHE-YPOUHOU
IesITeIbHOCTH;



pacrno3HaBaTh MNPEANOChUIKM  KOH(MJIUKTHBIX CUTyallMd M CMATYaTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3pPEHHSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMAaTh W UCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON M WHAMBHAYaIbHOU
paboTHI;

BBIOUpAaTh TEMAaTUKY M METOIbl COBMECTHBIX NEHCTBUI C y4&TOM 0OIIuX
MHTEPECOB U BO3MOKHOCTEM Ka)KJI0T0 YJI€Ha KOJJIEKTUBA;

MIPUHUMATh eI  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BBIBATH U
KOOPIMHUPOBATh JEHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIATh IUIaH JIEHCTBUM,
pacrpeiesiiTh poJid C Y4ETOM MHEHUH YYaCTHUKOB, OOCYXIaThb pPE3yJIbTAaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOET0 BKJIAJa M KaXXIOr0 YYaCTHHUKAa KOMAaHIbl B
o0 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLEHWBATH MJEU C NO3ULUU HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh MO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSBISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIC YHUBepPCaIbHbIe y4eOHbIC JeHCTBUS

Camoopranuszanus:

CaMOCTOATENIbHO OCYILIECTBIIATh TO3HABATEIbHYIO JEATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITEJIBHO COCTABJIATh IIJIAH PEUIEHUS PacdETHBIX M KAa4E€CTBEHHBIX
3a/1a4, MJIaH BBINOJHEHUS MPAKTUUYECKOW paboThl ¢ YUETOM MUMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEOYTECHHI;

JaBaTh OLCHKY HOBBIM CUTYAaLIUSM;

pacIMpsATh paMKid Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; JeaTh
OCO3HAHHBIA BBIOOP, AaprymMeHTHUPOBATH €ro, Oparb Ha ceos
OTBETCTBEHHOCTD 3a PEUICHUE;

OLIEHUBATh PUOOPETEHHBIH OIIBIT;

CIoCOOCTBOBaTh (POPMUPOBAHHMIO W TPOSBIICHUIO DSPYIUIMH B 00JACTH
(pU3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B J€ATEIHHOCTbD,
OLICHMBATh COOTBETCTBHUE PE3YJIBTATOB LIETISIM;

BJIA/IETh HAaBbIKAMHU  TO3HABATENbHOM  pediIeKkcMu  Kak  OCO3HAHUS
COBEpIIAEMBIX JEHCTBHM M MBICIUTEIbHBIX IPOLIECCOB, WX pPE3YJIbTATOB U
OCHOBAHMUI;



MCIIONIB30BaTh MPUEMBI pedICKCUN I OLICHKU CUTYalluH, BHIOOpa BEPHOTO
pEIICHHSI;

yMETh OIICHWBATh PUCKH M CBOCBPEMEHHO MPHHUMATH PEIICHHS 10 HUX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W apPryMEHTHl JPYTHX TPH aHAIM3E€ pe3yIbTaTOB
NeSTETHbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAst CBOM HEJOCTATKHA U IOCTOMHCTBA;

MPUHUMATh MOTHBBI W aApPryMEHTHl JAPYTUX TPHU aHAIU3E pPE3yJIbTaTOB
NESTEHHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYTUX HA OIMINOKH.

B mporiecce mocTrkeHUsT JTUYHOCTHBIX PE3yJbTATOB OCBOCHHS IPOTPAMMBI 11O
bu3uKke 9 YpPOBHS CpeOHEro oOIIero oOpa3oBaHUs y OOy4YarOIIMXCS
COBEPIIEHCTBYETCS HMOITMOHAIbHBIN UHTEJUIEKT, MpeAnoaramuni
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHMs, BKJIIOYAIOIIETO CHOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBLHOE
COCTOSTHUE, BUCTh HAMPABICHUS PA3BUTHUSI COOCTBEHHON IMOIIMOHAIBLHOUN cephl,
OBITH YBEPEHHBIM B ceO€;

CaMOpETyJIUPOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIIOBEJICHHUE, CIOCOOHOCTh aJanTHUPOBaThCA K
AMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTpEHHEH MOTHBAIIUHU, BKJIIOYAIONMIEH CTpeMJICHHE K MJOCTIDKCHUIO IETH H
yCcrexy, ONTUMH3M, WHHUIMATUBHOCTh, YMCHHE JCHCTBOBATH HCXOJIS W3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKIIOYAIOMICH CIIOCOOHOCTh IMOHUMATh SMOIMOHAILHOE COCTOSIHHE
JIPYTHX, YYUTHIBATH €ro TMpPU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO B COTIEPESIKNBAHUIO;

COIMAJTLHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BHICTPANBATh OTHOIIIEHUS C
JIPYTUMHU JIFOJABMU, 3a00TUTHCS, TIPOSIBIIATh MHTEPEC U pa3pemiaTh KOH(DIUKTHI.

MNPEAMETHBIE PE3YJIBTATHI
K konmy o6ydenus B 11 kiacce mpenMeTHble pe3ysbTaTbl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00 yHAIOIIUXCS YMEHUI:
JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (PU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKOU NEATEIBbHOCTH JIOJAEH, LIEJIOCTHOCTh U E€IUHCTBO
(du3nyecKoil KapTUHBI MUPA;

YUUTBIBATh ~ TPaHULBl  NPUMEHEHHS  M3YyYEHHBIX  (U3UYECKUX  MOJIEJCH:
TOYEYHBIA DJIEKTPUYECKUM 3apsAl, Jyd CBETA, TOYCYHBIM UCTOYHUK CBETA, SIEPHAs
MOJIETIb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOIO siipa MpU peHIeHUH (HPU3HUECKUX
3az1ad4;

pacrio3HaBaTh (pu3nueckue sBJIEHUS (Ipolecchl) U OOBSICHATH MX HAa OCHOBE
3aKOHOB 3JICKTPOJUHAMHUKN M KBAaHTOBOM (DU3MKHU: 3JIEKTPHUUECKAsi IPOBOAUMOCTD,



TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE NIEHCTBUS TOKA, B3aMMOJCHCTBHE
MarHUTOB, OJJIEKTPOMAarHUTHAas WHIYKIHUSA, JCHCTBHE MAarHUTHOTO TIOJs Ha
MPOBOJHUK C TOKOM W JBWDKYITUHCS 3apsif, AJIEKTPOMAarHUTHBIC KOJeOaHUS U
BOJIHBI, TPSIMOJIMHEHHOE pacHpOCTpAaHEHHE CBETa, OTPAXKCHHE, IMPEIOMIICHHUE,
uHTepdepeHys, audpakius © TONApU3aNMs CBETa, MJHUCIEPCHs  CBETa,
dotoanexkrpuueckuit 3¢dexT (hoToaddeKT), CBeTOBOE JaBlieHUE, BOSHUKHOBEHHE
JUHEHYATOrO0 CIIEKTpa aroMa BOAOPONA, €CTeCTBEHHAass H HMCKYCCTBEHHAs

PaINOAKTUBHOCTE;
ONMCHIBATh H3Y4YEHHBIE CBOMCTBAa BEUIECTBA (DJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJAMMOCTb  pa3JIMYHBIX  Cpea) H

ANIEKTPOMArHUTHBIE SABJIEHUSA (IIPOLIECCHI), MCHOb3YyS (U3UUECKUE BEITUUHMHBIL:
JJIEKTPUYECKUHN 3apsll, CUJla TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUECKOE
COIIPOTUBJICHUE, Pa3HOCTh MOTEHIMAJIOB, 3JEKTPOJABIKYIIas cuia, paboTa TOKa,
MHIYKOHWST MarHuTHOTO ToJisA, cuia Awmrmepa, cwia JlopeHna, WHIYKTUBHOCTH
KaTyIIKH, SHEPrus SJIEKTPUYECKOTO M MArHUTHOTO IOJIEM, MEPUOJ M YacToTa
KojeOaHuii B KOJeOAaTeJbHOM KOHTYpE, 3apsA]l W CHiIa TOKa B Ipolecce
FapMOHMYECKUX JJIEKTPOMArHUTHBIX KoOJIeOaHWM, (OKYCHOE pAacCTOSHHUE U
ONTUYECKasi CHUJjla JIMH3bl, NPU OMNMCAHUU NPABUIBHO TPAKTOBAaTh (U3NYECKUI
CMBIC]I HCIIOJNB3YEMBIX BEJIMYMH, KX OOO3HAUEHUS M E€OUHULBI, YKAa3bIBaTh
(GopMynbl, CBSI3BIBAIOIIME JAaHHYHO (DU3MYECKYI0 BEIMYUMHY C JIPYTUMHU
BEJIMYNHAMHU



ONMKCHIBATh HM3YYECHHbIE KBAHTOBBIE SIBJICHHMS M  IPOLECCHI, HCHOIb3YS
(du3nueckre BEIMYMHBI: CKOPOCTb SJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI U
4acTOTa CBETA, SHEPIHsl U UMITYJIbC (POTOHA, MEPHO MOTypacnana, SHEPTHsl CBI3U
aTOMHBIX SI7IEp, MpPH OINKCAaHWU TMPABHIBHO TPAKTOBAaTh (PU3MYECKUII CMBICTT
UCIIOJIb3YEMbIX BEJIIMYMH, WX OOO3HAUYE€HMsS] M EIUHHUIIbI, YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIONIME JAHHYIO (U3MUECKYI0 BEIMYMHY C JPYrUMH BEJIMYUMHAMHU,
BBIUUCTISTH 3HaU€HNE (PU3NUECKON BETTMUMHBI;
aHAJM3MPOBaTh (PU3MUECKHE TMPOLECChl U SABJICHUS, HCHONb3Yysd (PU3NUECKHe
3aKOHBl U MPUHIMUIBL 3aKOH OMa, 3aKOHBI TIOCIIEA0BATEILHOTO U MapalieIbHOTO
COCIMHEHUSI TNPOBOAHUKOB, 3akOoH Jlxoymnsa—JleHna, 3akOH 3IEKTPOMArHUTHOMN
UHIYKIWH, 3aKOH IPSAMOJIMHEHHOTO PAaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHHUS
CBETa, 3aKOHBI MPEJOMJICHHSI CBETa, ypaBHeHUE OiHIITeWHa i doTtorddekra,
3aKOH COXPAHEHMS JHEPIUH, 3aKOH COXPAHEHUS HMMIIYJbCa, 3aKOH COXPaHEHUS
ANEKTPUYECKOr0 3apsA/ia, 3aKOH COXpPAaHEHUs MacCOBOr0 4HMcia, MocTynatel bopa,
3aKOH paJMO0AaKTUBHOI'O pacraja, Mpu 3TOM pa3jindaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKCHHE W YyCJIOBUS (TpaHUIlbl, 00JaCTH)
IPUMEHUMOCTH;
OINpEAEIISATh HAPABICHHE BEKTOPA MHAYKIIMM MAarHUTHOIO TOJISI TPOBOJHUKA C
TOKOM, criibl Amnepa u cuisl JlopeHua;
CTPOUTHh U OIMCBHIBATh H300paKCHHE, CO3/1aBaEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;
BBIMIOJHATh  AKCIIEPUMEHTHI IO  MCCIEAOBaHUIO (U3MYECKUX SBJICHUH U
IPOLECCOB C HCIOJB30BAHUEM INPSIMBIX W KOCBEHHBIX H3MEPEHUU: IMPH 3TOM
dbopMmynupoBaTh MpoOJEMy/3alady W TUIOTE3y y4eOHOro DKCIEpHMEHTA,
coOMpaTh YCTaHOBKY W3 NPEJIOKEHHOTO O0OpYAOBAaHHUS, MPOBOAUTH OIBIT U
bopMyIMpOBaTH BHIBOBI,
OCYIIECTBJIATh MPSAMbIE U KOCBEHHbIE MU3MEPEHUs (PU3NYECKUX BEJIUYUH, IPU 3TOM
BbIOMpATh ONTHUMAJIbHBIA CIOCOO M3MEpPEHUsT U MCIOJb30BaTh H3BECTHBIC
METO/IbI OLIEHKH IOTPEITHOCTEN U3MEPEHHU;
UCCIIEIOBAaTh  3aBUCUMOCTH  (DM3MYECKMX  BEJIMYMH C  HCIOJIb30BAaHUEM
OpsIMBIX HM3MEPEHHI: MpU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY, (PUKCHpOBATh
pe3yabTaThl MOJTYYEHHON 3aBUCHUMOCTH (M3MUECKUX BEJIMYUH B BHJE TaOIUIl U
rpauKoOB, 1eJaTh BHIBOABI IO pe3ybTaTaM UCCIEeIOBAHMS;
coOJro1aTh TpaBuUiia O€30MAacHOTO TpyAa NpH MPOBEJASCHUU UCCICAOBaHUN B
paMKax Y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIEeIOBAaTEIbCKOM U MPOEKTHOM
JESITeIbHOCTU C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOIMCTB M J1aOOpaTOPHOIO
000py10BaHMUS;

pemarb pacy€THbIE 3aJayd C SBHO 3aJlaHHOM (PU3WYECKOW MOJEIbIO,
UCIOJBb3Ys (PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHajM3a YCIOBHS 3aJauu



BbIOMpaTh (PU3UUECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYJIBI,
HEOOXOAUMBIE JUJIsl €€ pelIeHUs, HMPOBOJUTh Pacdy€Thl U OLEHUBATh PEAIbHOCTH
HOJy4YEHHOIO 3HaUEHUs (PU3NYECKON BETMUMHBI;

pelarb KayeCTBEHHBIC 3aJa4yd: BBICTPAUBATh JIOTHYECKH HENPOTHBOPEUYHUBYIO
LETIOYKY PACCYKJIEHUW C OMOPOM HA W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznuecKue sIBICHUS,

UCIIOJIb30BaTh ~ MpPHU  PEIIEHHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIUU
U TIPEJCTABICHUS Y4eOHON M HAYYHO-MOMYJIAPHON HH(POPMAIINH, MOTY4eHHON U3
pa3IUYHBIX UICTOYHUKOB, KPUTUUECKH aHAIU3UPOBATh MOIYy4aeMyto HH(OpMaLIHIO;

OOBSACHATh MPUHUMUIIBI JEHCTBUS MAalIUH, NPUOOPOB U TEXHUYECKHX
YCTPOWCTB, pa3inyarh YCJIOBHsS MX 0€30I1aCHOrO MCIOJb30BaHUS B IOBCEIHEBHOU
KU3HH;

OPUBOAMTH MPHUMEPHl BKJIAJAa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIET0O MHpA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

HCII0JIb30BaTh TEOPETHUECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW >KU3HU IS
oOecrieueHus: 0€30MacHOCTU MpU OOpalIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMU
yCTpPOMCTBaMH, Ul COXPAHEHUsI 37J0POBbsI U COOJIIOJEHHUSI HOPM SKOJIOTHYECKOTO
MTOBEJCHUS B OKPYXKAIOIIEH CPEIIC;

paboTaTh B TIpYIINE C BBINOJIHEHHEM pPa3IMYHbIX COIHAIBHBIX PpOJIEH,
IUIaHUPOBaTh pabOTy TPyNmbl, pPalMOHAIBHO PpacCHpelnessTh OOS3aHHOCTH U
IUTAHUPOBATh JIESTEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJ€KBATHO OLIEHUBATH
BKJIAJ] KQXJI0TO M3 YYACTHUKOB T'PYIIbI B PEHICHHE PAcCMaTPUBAEMON TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

11 KJIACC
KoaunuecTBo yacos JJIeKTPOHHbIE
HanMmeHoBaHUe pa3fiesioB U TeM (uudposbie)
Ne i/m Koutpoabubie | IpakTuueckue
NPOrpamMmbl Bcero o0pa3oBareJbHbIE
padoThbl padoThI
pecypchl
Pazgea 1. JIEKTPOANHAMUKA
11 MaruauTHoe noje. 3JeKTpOMarHuTHas 71 1 3 bu6moreka [JOK
' VH KIS https://m.edsoo.ru/7f41c97c¢
Uroro no pazneny 21
Pa3znen 2. KOJIEBAHUS U BOJIHbBI
)1 MexaHn4yecKue U 3JIeKTPOMAarHUTHbIE 9 | bu6mmoreka LIOK
’ KoJieOaHus https://m.edsoo.ru/7f41c97c
5 MexaHnuueckre U AIeKTPOMarHuTHbIE 5 | bu6mmoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
Bubmunoreka IIOK
2.3 0) 20 3
e https://m.edsoo.ru/7f41c97c
Utoro no pazneny 34

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJBbHOCTH

31 OCHOBBI clieIMaIbHON TEOPUHU 4 : bubanoreka [JOK
OTHOCHUTEIIBLHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
4.1 DOneMeHThl KBAHTOBOM ONTHKHU 6 bubmorexa LOK

https://m.edsoo.ru/7f41c97c¢




4.2 Ctpoenue aroma 4 bubauoreka [IOK
https://m.edsoo.ru/7f41c97¢c
4.3 ATOMHOE SIpO 9 bubmmoreka IIOK
https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 19

Paszpen 5. 3JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKU

5.1 DeMEeHThI ACTPOHOMHH U aCTPOPUZUKU 7 bubamorexa LOK
' P p https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0marorniee MOBTOPECHUE 8 bubmorexa LHOK

https://m.edsoo.ru/7f41c97¢

Uroro no pazneny 8
Pe3zepBHOE Bpems 3

OBHIEE KOJIMYECTBO YACOB I10 IIPOT'PAMME

101




HOYPOYHOE INIVTAHUPOBAHUE

KoanuectBo yacon DJIeKTPOHHbIE
[
JIE-H Tema ypoka Beero Kontpoabnbie IIpakTnyeckue fI[:yT:eHnﬂ :)Ig[?al;(();];fenbﬂme
padoThI padoThI pecypen
[TocTOsIHHBIE MATHUTHI U UX

| B3auMOJIelcTBHE. MarHUTHOE IIOJIE. 1 02.09 bu6mmoreka [IOK
Bekrop maruutHON MHAYKUUU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarnuTtHO€e 1oJie TPOBOJIHUKA C

)3 ToKOM. OnbIT DpcTeaa. ) 04.09 bubnnoreka [JOK
BzaumopeiicTBue mpoBOJHUKOB C 05.09 https://m.edsoo.ru/ff0c98fe
TOKOM

4 JlaboparopHas pabota «3yuenue 1 | 09.09 bubnuorexa [JOK
MAarHuTHOTO IOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TIOJIST HA
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

5.6 JlaGopaTtopHnast pabota ) | 11.09 bubnuoteka [JOK
«Hccnenosanue neicTBUA 12.09 https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MArHUTHOTO TIOJIST HA

7.8 JBIKYIIYIOCS 3apSKEHHYIO YACTHILY. 5 16.09 bubnnorexka [HJOK
Cuna Jlopenna. Pabota cumsl 18.09 https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMarHuTHas HHAYKIus. [loTok

9-10 BEKTOpa MarHUTHOM MHIYKIIHH. BHCV 5 1909
WHIYKIIUW. 3aKOH 3JIEKTPOMarHUTHOM
unaykuuu Papanaest

1 JlaGopaTtopHnas pabota 1 1 53.09 bubnmnoreka [JOK

«Hccnenosanue sIBIICHUS

https://m.edsoo.ru/ff0cal50




3HeKTpOMaFHI/ITHOI7I HHIAYKIIHUN»

12-13

14

15

16

NHnykTuBHOCTD. SIBIIeHUE
camouHaykiuu. 9JIC caMOMHAYKLINH.
DHeprusi MarHuTHOTO TOJIsI KAaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

TexHuueckre ycTpoucTBa U X
MIPUMEHEHHUE: TIOCTOSIHHBIC MAaTrHUTHI,
AIIEKTPOMATHUTBI, YJIEKTPOIBUTATEIb,
YCKOPHUTEIIH JIEMEHTAPHBIX YaCTHII,
WHAYKIIHOHHAS TIeYb

O6o6maromuit ypok «Marautoe
noJie. DNEeKTPOMarHuTHAsT HHAYKIUS»
KoHTpoinbHas pabora 1o Teme
«MarsuTHoe IoJIe.
DNEeKTPOMarHUTHASE MHIYKIIHS

25.09
26.09

30.09

02.10

03.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

17-18

CB0OO1HbIE MEXaHUUECKHE
kosneOaHus. 'apmMoHnyeckue
KoJieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpatieHue sHeprun

07.10
09.10

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06

19

JlaGopaTtopHast pabota
«Hccnenosanue 3aBUCUMOCTH
nepuoa Majblx KoleOaHuii rpy3a Ha
HUTH OT AJTUHBI HUTH U MAcChl TPy3a»

10.10

20-21

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHuTHbIE KojeOaHus B
U/iealbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaorus Mexxy MEXaHM4eCKUMHU 1
3JIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

14.10
16.10

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

22-23

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DHEPIrun B HJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

17.10
21.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4




[Ipencrasienue o 3aTyxarImux
KosieOaHusX. BbIHyX/1eHHbIE

24-25 MexaHuuyeckue kosnebanus. Pesonanc. 2310 bubmmorexa LIOK
24.10 https://m.edsoo.ru/ffO0cbb86
BbIHYXI€HHBIE JIIEKTPOMArHUTHBIE
KoseOaHus
[lepemennslii Tok. CHHYCOUIANbHBIN
MepeMEHHBIN TOK. MOITHOCTh
26-27 MIEPEMEHHOTO TOKa. AMITUTYAHOE U 06.11 bubmmorexa [JOK
N 07.11 https://m.edsoo.ru/ffO0cbd34
JIEHCTBYIOLIEE 3HAUEHHUE CUJIBI TOKA U
HaIpsKEHUs
Tpanchopmarop. [IpousBoacTso, 111
28-29 nepegava u norpedieHue 13.11
3JIEKTPUYECKON IHEPTrUU
VYCTpoCTBO U MPAKTHYECKOE
3031 IIPUMEHEHHUE IEKTPUIECKOT0 3BOHKA, 14.11 bubnnorexa [JOK
re’Heparopa IepeMeHHOro Toka, 18.11 https://m.edsoo.ru/ff0cc324
JMHUH 3JeKTporiepeaad
OKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
20.11
32-33 Kynberypa ucnons3oBanus 111
AJIEKTPOIHEPIUHU B TOBCEIHEBHOMN
KU3HU
MexaHn4yeckue BOJHBI, YCIOBHS 25 11
3436 pactipoctpanenus. [lepuoa. CkopocTb 9711 bubnuoteka [JOK
pacrpoCTpaHEHUs U JJIUHA BOIHBL. 58.11 https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOOIBLHBIE BOJHBI
3738 3Byk. CkopocThb 3ByKa. [ poMKOCTh 02.12 bubnuoreka [IOK
3ByKa. Beicora ToHa. TemOp 3ByKa 04.12 https://m.edsoo.ru/ff0cccOc
DIIEKTPOMAarHUTHbIE BOJIHBI, UX
39 cBoiicTBa U ckopocTs. [1lkana 05.12 bubmorexa HOK
https://m.edsoo.ru/ffOccfeQ
ANIEKTPOMATrHUTHBIX BOJIH
40 [TpuHIMIBI paTHOCBS3U U 09.12




TeneBuieHus. Pa3Burue cpeacTs
cBsa3u. Paguorokarust

KonTponpHas padora «Konebanus u

bu6mmoreka [IOK

41 11.12
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsamoniuHeHOE pacpoCTpaHEHUE
49-43 CBeTa B OJIHOPOJIHOM Cpejie. 12.12 bu6mmoreka [IOK
Todeunslil KICTOYHUK cBeTa. JIyu 16.12 https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
18.12 bu6mmoreka [IOK
44-45 oTpakeHus ceta. [loctpoenue
Ny 19.12 https://m.edsoo.ru/ffOcd4e0
M300paXeHH B IJIOCKOM 3epKaje
[Ipenomuenue ceera. [lonHoe
46.47 BHYTpeHHee oTpaxeHue. [IpenenbHbiit 23.12 bubnuorexa [JOK
YI'OJI IIOJTHOT'O BHYTPEHHETO 25.12 https://m.edsoo.ru/ff0cd7f6
OTpaKE€HUs
43 JlabopaTtopHas pabota «3mepenue 26.12 bubnuorexa [JOK
[oxKasareJsis IPEeJIOMIIEHUsSI CTEKIIa» 28.12 https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3odpaxeHuil B
5 09.01 bu6mmoreka [JOK
49-50 nuH3e. opmya TOHKOM JTUH3BI.
13.01 https://m.edsoo.ru/ffO0cddle
YBenuyeHue JTuH3bI
JlaGoparopHas paboTa
51 «HccnenoBanue CBOMCTB 15.01
M300paXKeHH B TUH3aX)
Hucnepcus cera. CioXHbIM COCTaB
5753 6emnoro csera. Lser. JlaboparopHas 16.01
pabota «HabmtoeHue nucnepcuu 20.01
CBETa»
54.55 UnTepdepennus crera. Audpaxmus 22.01 bubnnoreka [JOK
cBeta. [{udpakiuonnas pemeérka 23.01 https://m.edsoo.ru/ffO0ced22
56.57 [Torniepe4HOCTh CBETOBBIX BOJIH. 27.01 bubnuoreka [IOK
[Tonsipuzanus ceera 29.01 https://m.edsoo.ru/ff0cf02e
58 OnTuueckue mpuOOPHI U YCTPOUCTBA U 30.01




YCJIOBUA UX 0e30IacHoro MNPUMCHCHUA

['paHuIbl TPUMEHUMOCTH

50-60 KJIACCUYECKOU MeXaHuKH. [locTymarsl 03.02 bubnuorexa [JOK
CIIELIMATIbHOM TEOPUU 05.02 https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.

61 3aMegeHne BpeMeHH U COKpaIeHUe 06.02 Bubmaorexa ITOK

a p patt ' https://m.edsoo.ru/ffOcfa4?2
JUTHHEL
DHeprus U UMNYJIbC PEISITUBUCTCKOM
) 10.02 bu6mmoreka [IOK
62-63 yacTuilbl. CBsSI3b MacChl C YHEPTUEH U
12.02 https://m.edsoo.ru/ffOcfc68
UMITYyJIECOM. DHEPTHUS MOKOS
KonTtponbHas padora «OnTuka.
64 OCHOBEI celIHaJIbHON TEOPHUH 13.02 bubmmorexa LIOK
1 P ) https://m.edsoo.ru/ffOcf6£0
OTHOCHUTEILHOCTH

65-66 ®oronsl. opmyna [Inanka. Dueprus 17.02 bubnuoreka [IOK
U UMITYJIBC (pOTOHA 19.02 https://m.edsoo.ru/ff0cfe16
OTKpBITHE U UCCIIEI0BAHUE Bu6 [IOK

noOIMnoTEKa

67 otod(ddexra. OnpIiTel A. I 20.02
¢ b https://m.edsoo.ru/ffOcffc4
CroieroBa
3akonsl hoToddhdexTa. YpaBHEHUE

68 SﬁHMTegHa H(I;(b(bOToa(b(geKTa 24.02 bubmorexa HOK

a ) ' https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gorosdpgexra
Hasnenue ceera. Onbithe [1. H. 26.02 BuG 1OK
. nOINOTEKA
69-70 JlebeneBa. XuMuueckoe IeiCTBHE
a Al 27.02 https://m.edsoo.ru/ff0d04a6
CBETa
TexHu4eckue ycTponcTsa u
IIPAKTHYECKOE IIPUMEHEHHE:

71 p p 03.03
dboTornemMeHT, GOTOATIHK,
coNTHeYHas OaTapesi, CBETOUO/T

7 Pemenne 3amay mo reMe «I1€MEHTEI 05.03 bu6nmoreka [JOK
KBAHTOBOM ONTHKH» ' https://m.edsoo.ru/ff0d0302

73 Monens atroma Tomcona. OTBITEL 06.03 bubmuorexa [JOK




Pesepdopaa mo paccesHHIO 0-4aCTHIL.
[TnanerapHast MOJIeTb aTOMa

https://m.edsoo.ru/ff0d091a

bubmuorexa [JOK
74 IToctynater Bopa 10.03
4 P https://m.edsoo.ru/ff0dOafa
M3znyyenue v norsomieHue PoToHOB
75 1| H};[qe €X0JI€ aToMa C O,D;H(()i;o OBHS 12.03 bubmmorexa LOK
P P . P ' https://m.edsoo.ru/ff0dOafa
SHEPruu Ha apyroul. Buasl criekTpoB
BonnoBsle cBolicTBa YacTuil. BoHbI

76 ne bpoia. KopnyckynspHo- 13.03 bubnnoreka [JOK
BOJHOBOM jayanu3M. CIIOHTaHHOE U ' https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3ITy4YEeHUE
OTKpBITHE PAAMOAKTUBHOCTH. OTBITHI

77-78 Pesepdopnaa mo onpenenennto cocraBa 17.03 bubmorexa HOK

POOPA el 19.03 https://m.edsoo.ru/ff0d0fd2
pPaauoaKTUBHOTO U3ITYyYCHUS
CaoiicTBa anbda-, 6era-, raMma-
n3aydcHus. Biusaue

79 i 20.03
PaANOAKTUBHOCTHU HA KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

20-81 N3otonsl. Anbda-pacna. 02.04 bubnnorexka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa- 03.04 https://m.edsoo.ru/ff0d1162
pacnaz. ['amma-uznyduenue
DHeprus CBsI3U HYKJIOHOB B si/Ipe.

SnepHbie peakuuu. S aepHbIiI

82-83 68.15[0 I?I 00JIeMBI Hep CIICKTHBEI 07.04 bubmorexa HOK
p p- 1P - 1TeP o 09.04 https://m.edsoo.ru/ff0d1356
HKOJIOTUYECKUE ACTIEKTHI AIEPHOI
SHEPTreTUKHU
DneMeHTapHbIe YacTullbl. OTKPBITHE
MO3UTPOHA. MeTonbl HAOII0ICHUS U

p bu6mmorexa [IOK

84 pEeTUCTpallMy dJIEMEHTAPHBIX YaCTHII. 10.04

Kpyrasiii cton «PyH1aMeHTalbHbIE
B3auMoznencTeusa. ENMHCTBO

https://m.edsoo.ru/ff0d0e38




$u3nUecKoil KapTHHBI MUPaY»

85-86

87

Bun 3sé3nnoro neba. Co3se3nus,
SIpKUE 3BE3/bl, TIAHETHI, UX BUIUMOE
nekenne. ConHeyHas CUCTEMA

Comnune. ConHeuHast akTUBHOCTD.
Uctounuk sueprun CosHia v 3BE311

14.04
16.04

17.04

88-89

90

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/bI IIIaBHOU
nocle0BaTeIbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBomonu CoJHIa U 3BE3]

Mineunsiii [1yTe — Hama ["anaktuxa.
[Tonoxxenne u npuxenue CosHua B
lanaktuke. I'anaktuku. Y€pHbie
JBIPBI B IPAaX FAIAKTUK

21.04
23.04

24.04

91-92

Bcenennas. PazOeranue rajakThk.
Teopus bosnbuioro B3peiBa.
PenukroBoe uznyuenue.
Mertaranaktuka

28.04
30.04

93

94

95

96

Hepemennsie mpob6ieMbl aCTpOHOMUHU

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

Ob6o6maromuit ypok. Posis pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLTMATLHOU U
ATHYECKOH cepax NesTeTbHOCTH
YeJI0BeKa

O6o6marmuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

05.05

07.05

12.05

14.05

97

O6o06matromuii ypok. Posb

15.05




buznueckoit Teopun B GOPMHUPOBAHHUH
MIPEACTABICHUH O (HU3UIECKOM
KapTHUHE MHUpa

Ob6o06maromuii ypok. Mecto
08 ¢du3uvecKoil KapTHHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-

HAyYHBIX TPECTABICHUN O IPUPOAE

19.05

99 PesepBHBI ypok. MarHuTHOE 10JI€.
DNEeKTpOMarHuTHAas MHIYKIIHS

PeszepBHblil ypok. Ontuka. OCHOBBI
100 ClielIMaIbHON TEOPUH
OTHOCUTEJILHOCTH

Pesepnblii ypok. KBantoBas ¢pusuka.
101 DJIEMEHTBI aCTPOHOMUU U
acTpou3uku

21.05

22.05

26.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

101




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» ®u3uka, 11 xmacce/ Msakuies I'.51.,
AknroHnepHoe o01iectTBo «M3narenscTBo

«IIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
[Tporpamma kypca ¢pusuku 111 10—11 knaccos. ba3oBsiil yposens (aBtop I

S1. MsIku1ieB)

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1 http://nsportal.ru - conuanbHas ceTb paOOTHUKOB 00pPa30BaHUS.

2 http://markx.narod.ru/pic/ - pusuka B mKoIeE.

3 http://festival.lseptember.ru/articles/ - pecTrBasb MEArOrHYECKUX UACH

«OTKpPBITBIA YPOK»






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 359040073915316482112313993360613528402878580845
Bnapgeneu Mepesepsesa Hatanba HukonaesHa

OeicTevTened C 27.02.2024 no 26.02.2025



http://www.tcpdf.org

		2024-10-02T16:21:17+0500




