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IMosicuuTebHAA 3aNIHCKA

PaGouas mporpamma no npeamety «duznka» (mpeaMeTHas 001acTh «EcTecTBeHHO-HAYYHBIE TTPEIMETHD)
s 11 kimacca sBisiercst wacteto OOIT COO, peanusyromeiics B MAOY COII Ne9. Ilporpamma
COCTaBJIEHA HAa OCHOBE:!

o ITpukaza MunoOpnayku ot 17.05.2012 Ne 413 «O06 ytBepkaeHnH (peaepaibHOro rocyIapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJAApTa CPEIHETO O0IIeTro 00pa3oBaHusy (C U3MEHEHUSIMH, BHECCHHBIMHA TTPUKAa30M
Munnpocsenienust ot 12.08.2022 Ne 732);

o [Mpukaza Munnpocsemenuss ot 18.05.2023 Ne 371 «O6 yrtBepxkaeHun deaeparbHON
00pazoBaTeNbHON MTPOTrpaMMBbI CPEHETO 00IIEro 00pa30BaAHUMY;

o ®denepanpHOil paboueil mporpamMmel cpeaHero oomero obpazoBanus dusuka (ms 10-11 xmaccos
00pa30BaTeNbHBIX OPTaHU3AIIHN );

o Konnenmun mnpenomaBanust ydeOHoro mnpenmera «®Dusmka» B 00pa30BaTENbHBIX OPTaHU3AIMMIX
Poccuiickoit @enepannu, pean3yronuX OCHOBHBIE 00I1e00pa3oBaTebHbIE MPOTPaMMBbl, YTBEPKIAEHHOMN
pemenneM Komnernn MununcrepctBa mnpocsenienus Poccuiickoit deaepannu, npoTokosn ot 3 aexadps
2019 r. Ne TIK- 4BH.

[Iporpamma o ¢usuke 6a30BOro YpoBHS Ha YPOBHE CpeHETo 00Iero oopasoBaHus pa3paboTaHa Ha
OCHOBE TIOJIO)KCHUH W TpeOOBaHM K pe3ysbTaTaM OCBOCHMsS OCHOBHOW 0OOpa30BaTEIHHOW MPOTPAMMBEI,
npezacrasieHHbix B @PI'OC COO, a Taxke ¢ yuétoMm ¢eaepanpHoi paboueil mporpaMMbl BOCIHTAHUS U
KOHIICTIIINH TIperoaBaHus yueoHoro npeaMera «du3nkay B 00pa3oBaTeNbHBIX OpraHu3anusiax Poccuiickoit
Ddeneparuy, peaan3yonmx OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

Cogepxanuie mporpamMmsl 1o (Gu3MKe HampaBlieHO Ha (OPMUPOBAHNE €CTECTBEHHO-HAYYHOW KapTUHbI
mupa oOyuaromuxcs 10—11 kiaccoB npu oOyueHnn ux Qusnke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
nesTeabHOCTHOrO monaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim PI'OC COO «k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPeIMETHBIM pe3ysibTaTaM OOYYCHHs, a TaKxKe
YUUTHIBAET HEOOXOJUMOCTh pEaTU3alli MEXIPEIMETHBIX CBsi3ed (U3UKH C €CTeCTBEHHO-HAay4YHBIMHU
y4eOHBIMH TpeIMeTaMu. B Hell ompenensioTcsi OCHOBHBIE LENHM WM3Yy4YeHUs (U3MKU Ha YPOBHE CPEIHEro
oOmiero o6pa3oBaHusl, MJIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (U3UKH: TNYHOCTHBIE, METApPEAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma o ¢u3HKe BKIFOYACT:

e [lnanupyemble pe3yabTaThl OCBOCHHS Kypca (u3MKH Ha 0a30BOM YpOBHE, B TOM 4YHCIIE

MpeIMETHBIC PE3yIbTAThI MO T0/IaM 00yUeHUS;

e Copepxanue yueOHOro npeamera « Ou3mnka» mo rogaM o0yyeHHUs.

®du3rkKa Kak Hayka 0 Haubojee oOUIMX 3aKOHAX MPUPOJIbI, BBICTyNas B Ka4ecTBe yueOHOro mpeameTa
B ILIKOJIC, BHOCHT CYILIECTBEHHBIH BKJIaJ B CHCTeMY 3HaHUH 00 okpyxkaromem mupe. IIIkompHBINH Kypc
GbU3UKHA — CUCTEMOOOPA3YIOMIUNA JIJIi €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETOB, IMOCKOIBKY (pu3nueckue
3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB U SBICHUM, N3y4aeMbIX XUMUEH, Ononoruel, pusndeckoi reorpadueit
U acTpoHoMuel. Mcnonb3oBaHUe M aKTHMBHOE NMpUMEHEHHE (U3MYECKUX 3HAHHUM Ompenensier xapakTtep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B chepe IHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOTYYCHHUS
HOBBIX MaTE€pHANIOB C 3aJaHHBIMU CBOiicTBamMHM M Jpyrux. M3ydeHue (u3MKu BHOCUT OCHOBHOHM BKJIaJ B
dbopMUpOBaHUE €CTECTBEHHO-HAYYHOUW KapTUHBI MUpa 00yJarommxcs, B GopMupoBaHUEe YMEHUH TPUMEHSTh
HAYYHBI METOJ1 TO3HAHUS MPU BHIMOIHEHUN UMHU YYEOHBIX UCCIIEIOBAHUI.

B ocHOBY kypca (u3uKu Ui YPOBHSI CpEAHETO OOIIETr0 0Opa30BaHUS MOJOXKEH PSIl UIACH, KOTOPHIE
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 TOCTPOCHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUU C HEW KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COIEPIKUT
MaTepuai U3 BceX pa3esioB (GU3MKH, BKIIIOUAET KaK BOIPOCHI KJIACCUYECKON, TaK M COBPEMEHHON (UBUKH.

Hoesn cenmepanuszayuu. B cOOTBEeTCTBUM ¢ HeW Marepuan Kypca (GU3MKH OOBEAMHEH BOKPYT
buznueckux Teopuil. Begymum B kypce siBisieTcst popMUPOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX
MaTepUH, BEIIECTBE U TOJIE.



Hoes eymanumapuzayuu. E€ peanuzanus mnpeanoaraeT UCrojib30BaHNE TYMaHUTApHOTO MOTEHIIHANIA
(GU3MYECKON HAyKH, OCMBICIICHHE CBS3W pa3BUTHA (U3HKKH C pa3BUTHEM OOIIECTBA, a TaKkke C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMHU IPOOIeMaMu.

Hoesn npuxnaonou nanpasnennocmu. Kypc GU3MKHU MpeAnonaracT 3HAaKOMCTBO C HIMPOKHUM KPYroM
TEXHUYECKUX U TEXHOJOTHUECKUX MPUII0KECHUN U3YUCHHBIX TEOPUI 1 3aKOHOB.

Hoesn sxonozcuzayuu peannsyercs MOCPEACTBOM BBEACHMS IJIEMEHTOB COAEpMaHHS, MOCBSIIEHHBIX
HKOJIOTHYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTHH, a
TaK)ke 00CY>KIeHHs MPoOIeM palliOHATIBFHOTO MPUPOAOIIOIB30BAHUS U HKOJIOTUYECKOM 0€30acHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMHM Kypca (UM3HKH HAa YPOBHE CpEIHEro oOIIero oOpa3oBaHUs SBISIOTCS
¢usnueckue Teopuu (HopMHUpPOBAHKE MPEACTABICHUN O CTPYKTYpE MOCTPOEHUS (PU3MUECKON TEOpUH, POJIH
(GyHIaMEHTaIbHBIX 3aKOHOB U MPUHIMIOB B COBPEMEHHBIX IMPEJICTaBICHUSIX O MPHUPOJAE, T'paHUIAX
NPUMEHUMOCTH TEOPHA, 1JIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUH U IPOLIECCOB).

CucTeMHO-JIeSTEIbHOCTHBIA MOAX0A B Kypce (U3MKU pealu3yeTcsl MpekIe BCero 3a CYET
OpraHu3alui SKCIEPUMEHTAIBHON JesITeIbHOCTH oOyvaromuxcs. [ns 6a3oBoro ypoBHs Kypca (QHU3UKH —
3TO HCIIOJIb30BAHUE CUCTEMBbl ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB M JIAOOpPaTOpHBIX padoT,
KOTOpbIE B MporpaMMe Mo (Gu3uKe oObeAMHEHBI B OOLIMH CHHCOK YYEHHYECKHX MPAKTHYECKUX pPadoT.
Boigenenue B yka3aHHOM IiepeuHe J1a0OpaTOpHBIX padoOT, MPOBOAMMBIX JJIsi KOHTPOJIS M OLIEHKH,
OCYILECTBIISICTCSI YYaCTHUKaMU 00pa30BaTEILHOTO Tpolecca MCXOAs W3 OCOOCHHOCTEH IJIaHWPOBAHUS U
ocHamieHus kaOuHera ¢usuku. [Ipm 3TOM obecreunBaeTcsl OBJaAeHHE OOYYAIOMIUMHUCS YMEHUSIMH
IPOBOJIUTH KOCBEHHBIC W3MEPEHUS, MCCIECIOBAHUS 3aBUCUMOCTEH (U3MUECKUX BEIMYMH U TOCTAaHOBKY
OTIBITOB T10 TIPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbmioe BHUMaHME yaAeNsEeTCS PEUICHHIO PAcu€THBIX M KAayeCTBEHHBIX 3amad. llpu stom mms
pacu€THBIX 3a7]a4 MPUOPUTETOM SIBIISIFOTCS 33/1a4 C SBHO 3aJaHHON (PM3MUYECKO MOEINbI0, MO3BOJIAIONINE
NPUMEHATH U3Y4YEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OHOTO pa3felia Kypca, TaK U HHTETpUpYs 3HAHUS
U3 pasHbIX pas3aenoB. J[is KauecTBEHHBIX 3a/lady MPUOPUTETOM SIBIAIOTCS 3aJaHUS Ha OOBSCHEHHUE
npoTeKaHus (GU3NYECKUX SBICHUH U MPOLIECCOB B OKPY’KalOIIeH >KU3HHU, TpeOyromue BpIOOpa (pU3nIecKoit
MOJIEJH JIJIsl CUTYallH MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootrBerctBun ¢ tpeboanusiMu PI'OC COO k MarepuanbHO-TEXHUYECKOMY OOECIICUCHHIO
y4eOHOro mporiecca 0a30BbId YpOBEHb Kypca (M3UKH Ha ypPOBHE CpelHero oOmiero o0pa3oBaHUs JOJKEH
U3y4aThCsl B YCJOBUAX MPEIMETHOr0 KaOumHeTa (PU3MKU WM B YCIOBHUSAX HMHTETPHUPOBAHHOTO KaOHMHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO ITMKIIa. B kabuHeTe Pu3nuku M0DKHO OBITh HEOOX0oauMOeE JabopaTopHOE
000pyI0BaHUE JIsl BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMe Mo (PU3UKE yUCHHUECKUX MPAKTHUECKUX paboT u
JEMOHCTPALIMOHHOE 000PYAOBaHHUE.

JleMoHCTpalMoHHOE 000pynOBaHUE (OPMHUPYETCS B COOTBETCTBUH C TNPUHIMIIOM MHUHHMAaJIbHOMN
JIOCTaTOYHOCTH U oOecreuyrBaeT IOCTAHOBKY NEPEYUCIEHHBIX B MporpamMme 1o (u3uKe KIH0YEeBBIX
JIEMOHCTpAIMiA ISl MCCIeIOBaHUS U3yYaeMbIX SBJICHHH M MPOLIECCOB, SMIMPUYECKUX U (DyHIaMEHTAIbHbIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 0OOpyIOBaHUE MJIsi YYEHHUYECKHX NPAKTUYECKUX paboT Qopmupyercs B BuUIe
TEMaTUYECKUX KOMIUJIEKTOB M OOECHeuMBaeTcs B pacdy€re OJHOrO0 KOMIUIEKTa Ha JBYX OOyYaroIIuXcs.
TemaTuueckne KOMIUIEKTHI Ja0OpaTOPHOTO 00OpYHOBaHMS JOJDKHBI OBITH HMOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHNU aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TaKKE€ KOMIBIOTEPHBIX M3MEPUTENbHBIX CHCTEM B
BUIC U(PPOBBIX JTaOOPATOPHIA.

OCHOBHBIMU TEISIMU W3yUYeHUs (PU3KUKH B 00111eM 00pa30BaHUM SBJISIOTCS:

e dopMupoBaHHE WHTEpECAa U CTPEMIICHUS O0YYaIOIIUXCS K HAYYHOMY M3YUYEHUIO IPUPOJIbI, Pa3BUTHE HX
MHTEJUIEKTYyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e Paspurue mnpencTaBIeHUNH O HAYYHOM MeETOJie TO3HaHUS U (POPMUPOBAHHE HCCIEIOBATEIHCKOTO
OTHONICHHUSI K OKPY’KaIOLIUM SIBJICHUSIM;

e ®dopMHpOBaHHME HAy4YHOTO MHPOBO33PEHHUSI KaK pe3ysibTaTa H3y4eHHs OCHOB CTPOEHUS MaTepuu U
byHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

e ®dopmMmupoBaHHEe yMEHHUIl OOBICHATH SBJICHHSI C HCIIOJIb30BAaHMEM (PU3MUYECKHX 3HAHMA W HAyYHBIX
JI0Ka3aTeNbCTB;



e dopmMupoBaHHE MPEACTABICHUN O Poiu GUUKH IS Pa3BUTHUS APYTUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTH.
JlocTrxkeHne 3TUX 1enel 06ecreynBaeTcsl pelieHUEM CIIEYIOINX 3a1a4 B MPOLiecce U3YUeHUs Kypca
¢u3uKN Ha ypOBHE CpEHETo 00IIero 00pa30BaHUs:
e [Ipuobperenue cucrembl 3HaHUN 00 OOIIMX (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUAX, BKITIOUAs
MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HMKY U AJIEMEHTHI aCTPO(U3HKY;
e ®dopMupoBaHHE YMEHHI MPUMEHATH TEOPETHUECKHUE 3HAHUS JUISl OOBSICHEHUS (PU3NUYECKUX SBICHUN B
MPUPOJIE U JJI IPUHATUS IPAKTUUECKUX PEIICHUI B TOBCEAHEBHOM KU3HU;
e OcBoeHue crnocoOOB pelIeHUs pa3IMYHBIX 337ad C SBHO 3aJaHHOM (U3MYECKON MOAeNblo, 3anad,
M0JIpa3yMeBaIOIINX CaMOCTOSITENIbHOE CO3/JaHNe (PU3NIECKO MOJIEIH, aIeKBaTHOM YCIOBUSAM 3a]1a4H;
e [lonumanue QuU3MUECKUX OCHOB M MPHUHLHUIIOB JIEHCTBUS TEXHUYECKHX YCTPOHCTB M TEXHOJIOTHMUECKUX
IIPOLIECCOB, UX BIIMSHHUS HA OKPY>KAIOILYIO CPELY;
e OBgiageHHe METOAAMHU CAMOCTOSITENBHOTO IUIAHUPOBAHMUSA U MPOBEICHHS (PU3NYECKHX SKCIIEPHUMEHTOB,
aHaJM3a ¥ UHTepIpeTali HHPOPMALIUH, ONPEACTICHUS JOCTOBEPHOCTH MOMYYSCHHOTO PE3yIbTaTa;
e (CoznaHue ycioBHM 1715l pa3BUTHSI YMEHHUM MPOEKTHO-UCCIIEI0OBATEIBCKOM, TBOPUECKON NeATEIbHOCTH.
Ha u3ydyenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpeaHETO 001Iero oopa3oBanusi OTBOAUTCS 136
yacoB: B 10 kmacce — 68 yacoB (2 yaca B Heento), B 11 kimacce — 68 yacoB (2 yaca B HEJIGINIO).
[Ipennaraemslii B mporpamMme mno (Gpu3uke rnepedyeHsb JabopaTOpHBIX U MPAKTHUECKUX paboT SBISETCS
PEKOMEHJOBAaHHBIM, YYMTENb [EJIAeT BBHIOOP MPOBEACHHUS J1a0OPATOPHBIX PabOT M ONBITOB C Y4&TOM
WHIUBUTYATBHBIX OCOOEHHOCTEH 00yJaroIrXcsl.
EnuHCTBO YpOUHOUM M BHEYPOUYHOU AEATEIBHOCTU PEAIU3YETCS Yepes

. npusiedeHre BHUMaHus ooydarommxcs MAQOY COILL Ne9 k 11eHHOCTHOMY acIlieKTy U3ydaeMbIX Ha
ypokax (pakTos;
. MCIOJIb30BaHNE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COJiepKaHUs Y4eOHOTo IIpeaMeTa yepes noaoop

COOTBETCTBYIOIIUX TEKCTOB JJISl UTCHHMS, 3aj1a4 JIJIsl pEIICHHs], TPOOIEMHBIX CUTYaIMi A1l 00CYK/ICHUS B
KJ1acce;

. NpPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OPM pabOThI ydaIuxcs;

. MCIOJIb30BaHNE UHTEIIEKTYaJIbHBIX TP, CTUMYJIMPYIOIINX T03HABATEIbHYIO MOTHBAIUIO YUEHUKOB,
I'Jie TIOJTy4YEeHHBIC Ha YPOKE 3HAHUS AAI0T yYaIlUMCsl BO3MOKHOCTh IPUOOPECTH ONBIT BEICHUS
KOHCTPYKTHUBHOTO JIMajiora, FpynnoBoi paboThl WK paboThI B Mapax, KOTOPHIE yyaT MIKOJbHUKOB YYaCTHIO
B KOMaH/I€ ¥ B3aUMOJICHCTBUIO C APYTUMH JICTbMU;

. WHUIMUPOBAHUE U MOAJIEPKKY UCCIIEI0BATENbCKOM 1eATeIbHOCTH MIKOJFHUKOB B paMKax
peanu3aniy IMU HHIUBUIyaJIbHBIX U TPYIIIOBBIX UCCIEI0BATEIBCKUX IPOCKTOB, UTO JA€T UM BO3ZMOXKHOCTh
nproOpeTaTh HABBIK CAMOCTOSTENILHOIO PELICHUS TEOPETUUECKOM MPOOIEMBI, OIBIT ITyOJIUYHOTO
BBICTYIUICHHUSI [I€pe]l ay IUTOpUEH, apryMEHTUPOBAaHUS U OTCTauBaHUS CBOEU TOUKU 3peHus (KOH(epeHus
«Ilepsblie marn», «Illar B Oynymee» u ap.);

. MIPOBEJICHUE IIKOJIbHBIX MPEAMETHBIX TEMAaTHUECKHUX JHEH, AeKa/, peaanu3aluio MPoeKTa
«HAYKO®ECT», xorja Bce yuuTess 0 OAHON TEME IPOBOASAT MEPOIIPUATHS, B TOM YHUCIIE
WHTETPUPOBAaHHBIE, HA METapeIMeTHOM conaepxkanun Marepuana (ens IT Texnonoruii (4 nexadps), lens
Hayku (8 pespans), lens kocmonaBtuku (12 anpenst) u Jlens [lobenst (9 mas) u np.);

. Konnenmuro nmpenonaBanus ¢usuku B Poccuiickoit deneparuu (Y TBEpKIeHa pacopsHKEHUEM
[IpaButenbctBa Poccuiickoit @enepanuu ot 6 anpens 2016 r. Ne 637-p).



Conep:xxanue 00y4eHust
11 KJIACC
Pazgea 1. DuiekTpoaunamMuka

Tema 1. Maznumnoe none. I1eKmpomacHUMHAA UHOYKUUA

ITocrossHHbIE MarHuThl. B3auMoOIEeCTBHE MOCTOSHHBIX MAarHuTOB. MarnutHoe moJie. BekTtop
MarHUTHOM HWHAYKUMHU. [IpuHUMO Cynepno3uiuy MarHUTHBIX MOJed. JIMHMM MarHuTHOW WHIYKLUH.
KapTuna nuHMil MarHUTHOM MHIYKIIUH TTOJISl TOCTOSTHHBIX MarHUTOB.

MarnuTtHoe Moje MPOBOJAHMKA C TOKOM. KapTMHa NWMHUNA WHAYKIUHM MArHUTHOTO TOJISL JUIMHHOTO
MpsSMOr0 MPOBOJHMKA MU 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHMKA, KAaTyWIKM C TOkoM. OnbIT Ipcrena.
B3anmozenicTBre NPOBOJIHUKOB C TOKOM.

Cuna Ammepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ Moaynb M HampaBieHHE. [[BUKEHHME 3apsDKEHHOM 4YacTUIBl B OJHOPOJHOM
MarHuTHOM moJie. Pabora cumsr JlopeHiia.

SIBneHue 3aeKTpOMarHuTHOW MHAYKIMH. [I0TOK BEKTOpa MarHUTHOM MHAYKLIHMH. DIEKTPOJBHKYIIAs
CUJIa MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM MHIAYKIuu Dapajes.

BuxpeBoe snexkTpuyeckoe moiie. DIEKTPOJABUKYINAS CHJIA UHAYKIMU B MPOBOJHUKE, ABUKYIIEMCS
MOCTYIATEIbHO B OJTHOPOJHOM MarHUTHOM IOJIE.

IIpaBuiio Jlenna.

NHayKTUBHOCTB. SIBI€HUE CAMOMHAYKIMH. DIEKTPOABMKYIIAS CHJIa CAMOUHYKIIHH.

DHeprusi MarHuTHOTO TOJIsI KAaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHu4eckue yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHHUE: MOCTOSIHHBIE MArHUTHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIN AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE ANEKTPOHHOTO MTy4YKa MAarHUTHBIM MOJIEM.

JIMHUY MHYKIIMY MarHATHOTO TIOJISL.

B3aumonelictBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOW UHAYKIIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTbD 3JIEKTPOJBHKYIIEH CHUIIbl MHAYKIIMUA OT CKOPOCTH U3MEHEHUSI MArHUTHOTO MOTOKA.

SIBrieHnE CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

N3ydeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHUTa Ha pAMKY C TOKOM.

UccnenoBanue siBIEeHUS 3JEKTPOMArHUTHOW UHTYKIIUH.

Paznen 2. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KOJ1eOAHUA

KonebarenpHast cuctema. CBOOOJHBIE MeXaHWYECKHE KoJjebaHusa. [apMoHWYecKue KoJeOaHus.
[lepuon, yvacrorta, ammuutyna u (asa konebanuid. [IpyXuMHHBIM MasTHUK. MaTeMaTHYECKHH MAasTHUK.
VYpaBHeHue rapMoHnYecKHx Konedbanuil. [IpeBpaiieHue sHeprun Npy TapMOHHMUYECKUX KOJICOAHUSX.

Koneb6arenbupiii KoHTYp. CBOOOIHBIC 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HUICATHLHOM KOJIeOaTEIhHOM
KOHType. AHAJIOTUS MEXKIYy MEXaHUYEeCKHUMH M JJIEKTPOMAarHUTHBIMU KojeOanusmu. @opmyna TomcoHa.
3aKOH COXpaHEeHMsI SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxarommux KoyieOaHUSIX. BhIHYXJICHHbIE MexaHWYeckue Konebanus. Pe3onaHc.
By KIeHHBIE 3JIEKTPOMarHUTHBIE KOJIeOaHUsI.

[lepemennbiii  Tok. CuHHYCOMJAIBHBIM NEpEeMEHHBIH TOK. MOIIHOCTh INEPEMEHHOIO  TOKA.
AMIUIATYTHOE U JEHCTBYIOILIEE 3HAUEHHUE CHUJIbI TOKA U HANIPSIKECHHUS.



Tpancdopmarop. [IpousBoacTBo, nepenaya u nmoTpedieHrne dMEKTPUIECKON SHEPTHH. IKOJTOTUUECKHE
PUCKH TIpU IPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa MCHOJIb30BaHUSL 3JEKTPOIHEPTUU B MOBCEIHEBHOU
KU3HU.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TPUMEHEHHE: OHJIEKTPUUYECKUN 3BOHOK, T'€HEpaTop
MEPEMEHHOT0 TOKa, TMHHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJaeOaTeIbHOW CUCTEMBI (MPYKUHHBIN HJIM MaTeMaTUYECKHI MasTHUK).

Habmronenue 3atyxaromux KoJleOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Habmronenue pe3oHanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcmutorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSOHKEHHUS OT BPEMEHU) I AJIEKTPOMATHUTHBIX
KoJie0aHui.

Pe3onanc mnpu mocienoBaTEIbHOM COEOUHEHHUM PE3UCTOpa, KATYIIKA HWHIYKTUBHOCTU U
KOHJICHCATOPA.

Mogenb TUHUU 3JEKTPOIIepEauH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBUCMMOCTH TIEpHOJIa MAllbIX KOJIeOaHWH rpy3a HA HUTU OT AJUHBI HUTH U MacChl
rpys3a.

UccnenoBanue nepeMeHHOTO TOKa B IEMU U3 IMOCJIENOBATENbHO COCIMHEHHBIX KOHAEHCATOpa,
KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60JIHbL

Mexannyeckue BOJHBI, yciaoBHs pacnpocTpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHUs U AJIMHA
BoJIHEL. [lonepeunsie U mpoaobHbIe BOMHBEL. HTepdepenius u nudpakiius MEXaHHIeCKUX BOJH.

3Byk. CKOpOCTh 3BYyKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS WM3JIyYEHHUS JIEKTPOMArHUTHBIX BOJIH. B3aummHas opueHTanus
BekTopoB E, B, V B amekTpomarHuTHOM BosiHE. (CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
npenoMIIeHUE, Mosipu3anus, qudpakius, narepdeperius. CKOPOCTh MEKTPOMATHUTHBIX BOJH.

[kana 3eKTpoMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUIBI paIUOCBSI3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpOWCTBA W  MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE  HMHCTPYMEHTHI,
yJIbTPa3ByKOBasi JAMArHOCTUKA B TEXHUWKE W MEIWLMHE, pajap, pPaAHuONpUEMHHUK, TEJIEBH30p, AHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPaHEHUE TIOTIEPEUHBIX U MPOJIO0TBHBIX BOJH.

KoneOGmromeecs Teno kak UICTOYHUK 3BYKa.

HaGmronenue oTpakeHus U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Hab6nronenue natepdepeHImu u UG paKiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

Hab6nronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYI0M ¥ 9aCTOTOM KOJeOaHMiA.

UccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpPaKEHUE, NPEIOMIICHHE, MOJIApU3alus,
nudpakiys, THTEpPEpeHITHS.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsmonnHeliHOE pacipoCcTpaHEHUE CBETa B OTHOPOAHOM cpene. JIydu cBera.
TodeuHblii HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOoHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUi B INTIOCKOM 3€pKalie.

[Ipenominenue cBeta. 3aKOHBI MPEIOMIICHHS CBeTa. AOCONIOTHBIN MOKa3arenpb npenomieHus. [lonHoe
BHYTpeHHee oTpakeHue. [IpeaenbHblil yroi MoIHOro BHyTPEHHET0 OTPasKEHUS.

Hucnepcus cBera. CnoxxHbIH cocTaB 6eoro csera. LBer.



Colwuparonue ¥ pacceuBarolre JUH3bL. ToHKas auH3a. DOKYCHOE PacCTOSIHUE M ONTHYECKas CHiia
TOHKOM NMH3BL. [locTpoeHne n3o00pakeHUH B COOMpAIOIIMX U PacCeMBAIOIIUX JHMH3aX. PopMyrna TOHKOH
JIMH3EL. YBEIIMUYEHHUE, TaBaeMoe JTUH30M.

[Ipenensr npUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepennus cBera. KorepeHTHbIE HCTOYHUKH. YCIOBUS HAOIIOICHUS
MaKCUMyMOB ¥ MHHHMYMOB B WHTEp()EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. dudpakiuonHas pemérka. YcioBue HaONIOAEHUS TJIaBHBIX MaKCHUMYMOB IIpH
NaJicHU MOHOXPOMATHUECKOT0 CBeTa Ha TUPPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue ycTpoHWCTBa M MPAKTHUECKOE MPUMEHEHHUE: OUYKH, Jyma, ¢poToannapar, IpOeKINOHHbBIN
anmapar, MEKPOCKOII, TEJIECKOT, BOJIOKOHHAsI ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TOISPOU.

Jlemoncmpayuu

[IpsimonuHeitHOe pacpocTpaHeHue, OTpakeHUe U IpesiomiieHre cBeTa. ONTHYECKUE PHOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Moienb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mogenu MUKpPOCKOIIa, TeIEeCKOomna.

Habmronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmronenue aucrnepcuu cBera.

[TomyyeHue cnekTpa ¢ HTOMOLIBIO PU3MBI.

[Toy4eHue cekTpa ¢ MOMOIIbI0 AUPPAKITHOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne noka3aresns NpeioMIIEHUs CTEKIIA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 3. OcHOBBI crienMAJIbHOM TEOPHUH OTHOCUTEILHOCTH
I'panunpl  NPUMEHMMOCTHM  KJIACCHMYECKOM  MexaHuku. llocrynaTel  crnenvalbHOM — TEOpPUM
OTHOCHUTEJIbHOCTH: WHBApPUAHTHOCTh MOJIYJISI CKOPOCTHM CBETa B BAaKyyMe€, MPUHIMI OTHOCHUTEIBHOCTH
OiHIITeHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHHU U COKPAILEHNE JUITHHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PENSATUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Paznen 4. KpanroBasi pusuka

Tema 1. Dnemenmul KGAHM OGO ONMUKU

®otonbl. Dopmyna [Tnanka cBsi3u 3HEpruu GOTOHA C €ro YaCTOTOW. DHEPTHUs U UMITYJIHC (POTOHA.

OtkpeiTe U uccrnepoBanue ¢ororpdexra. Ombitel A. I'. CromeroBa. 3akoHbl (oTodddexTa.
VpaBuenune DitnmTeitHa s Goroaddexra. «KpacHas rpanuna» gporosrddexra.

Hasnenue cera. OnbiTel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHUYECKHE yCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHE: (OTORIEMEHT, (OTOJATUMK, COTHEUHAs
OaTapest, CBeTOIUOI.

Llemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO GoTodddexra.

CBeToauoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. Ombeitel Pesepdopaa mo paccesauto o -uactui. [lmanerapHas Mozenb
atroma. [loctynarel bopa. M3nydenue u morsjouieHue (GpOTOHOB HpU MEpexoje aToMa C OJHOTO YpPOBHS
SHEpruu Ha npyroil. Buael cnektpoB. CieKTp ypOBHEN SHEPTUU aTOMa BOJIOPOA.

Bonnossle cBolicTBa yactuil. Bonnsl e bpoiinsa. KopnyckysspHO-BOJIHOBOW Tyalu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3Ty4YEHHE.

TexHuueckue yCTpOWCTBA M TMPAKTUUYECKOE MPHUMEHEHHE: CIEKTPAIbHBIA aHadu3 (CHEKTPOCKOII),
Ja3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnenb oneiTa Pezepdopaa.

Omnpenenenye JUIMHBI BOJIHBI J1a3epa.

Hab6nronenne nuHEHYaThIX CIIEKTPOB H3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, T0Ka3bIBAIOIIUE CIOKHOCTh CTpOeHUs siipa. OTKphITHE pagMOaKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuro cocTaBa paguoakTUBHOro uanydeHws. CpoiicTBa anb(a-, Oera-, ramma-
u3ly4eHus. BausiHue paiioakTUBHOCTHU Ha JKUBBIE OPTaHU3MBI.

OtkpeiTHE TpOTOHA U HeWTpoHa. HykmonHas mojmens siapa [eiizenOepra—lBanenko. 3apsan sapa.
Maccosoe uucio sapa. M3otormsl.

Anbda-pacniaz. DIEKTpOHHBIM W  TO3UTPOHHBIA  Oera-pacman. [amMmMma-usmydenwe. 3aKoH
pPaauoaKTUBHOTO pacraja.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [{edekT macce sapa.

Snepusle peakuuu. [lenenue u CUHTES sSaED.

Snepusiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W TMEPCHEKTUBBI SICPHON SHEPTETHKH.
DKOJIOTUYECKUE aCIIEKThI SIJIEPHOU SHEPTETUKHU.

DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.

Metoap! HaOIIOICHHS U PErUCTPALIUU 3JIEMEHTapHBIX YacTHUII.

dyHTaMEHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pu3nueckoi KapTUHBI MUpA.

TexHudeckue yCTpOMCTBA U IIPAKTHUYECKOE INPUMEHEHHE: NO3UMETp, KaMmepa BuiibcoHa, snepHbId
peakTop, aToMHast bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3HUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM GoTorpadusim).

Pa3zgen S. DiieMeHTbI ACTPOHOMHUM U ACTPOPUZUKH

Ortanel pa3BUTHS acTpoHOMUH. [IpHKinagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUM.

Bup 3Bé3qH0ro Heba. Co3Besaus, spKue 3BE31bl, IUIAHETHI, X BUAUMOE JABHKEHHUE.

Conneunas cucrema.

Connine. ConHeuyHass akTUBHOCTh. Mctounuwk sHepruu ConHI@ M 3BE31. 3BE3BI, UX OCHOBHBIC
XapaKTepUCTUKU.  JlMarpaMMa  «CHEKTpaJbHBIM  KjJIacCc  —  CBETUMOCTb».  3BE3ABI  IVIABHOM
MIOCJIEI0BATENBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTB» Ul 3BE3] TJIaBHOW IIOCIEAOBATEIbHOCTH.
Buyrtpennee crpoenue 3B€31. COBpEMEHHBIE IPEICTABICHUS O MPOUCXOXKACHUH U 3Bosmonuu CoiaHua U
3BE3[. DTanbl )KU3HU 3BE3.

Mnineunsiii [1yts — Hama [Manaktuka. [lonoxenue u npmxenue Conuua B ['anaktuke. Tumsl ragakTuk.
Paguoranaktuku u kBazapsl. YEpHBIE IBIPHI B ApaX FAJIAKTHK.

Bcenennas. Pacmmmpenue Bceenennoii. 3akon Xa00ma. Pasberanue ramaktuk. Teopus bombioro
B3pbIBa. PenmmkToBOC H3iydeHHE.

MacmtabHas cTpykrypa Beenennoit. MetaranakTuka.

Hepeménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus



HaOnroneHuss HEBOOPYKEHHBIM IJ1a30M C MCIIOJb30BAaHHMEM KOMIIBIOTEPHBIX MPUIIOKEHUNA JUIS
oTmpesieNieHus] TIOJOKEHUsT HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nuss CeBepHOro
HOJTyIIApHs U APKUE 3BE3MBI.

Habmonenus B Teneckon JlyHsl, miuaner, Maeunoro Ilyrtu.

O0o0maree NOBTOPEeHUE

Posb pu3ukH 1 acCTpOHOMHUU B SKOHOMHUYECKOM, TEXHOJIIOTUYECKOH, COIMAIbHON U ATHYECKON chepax
NEeSITeIbHOCTH Y€JI0BEKa, pojb U MECTO (U3UKH M aCTPOHOMHMM B COBPEMEHHOM HayyHOW KapTUHE MUpA,
ponb (uznueckord Teopuu B (HOPMUPOBAHMU TIPEACTABICHUH O (u3HuecKkod KapTUHE MHUpPA, MECTO
¢u3n4eckoil KapTWHBI MHpa B OOLIEM psALy COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX IPEACTaBICHUH O
IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢puszuxu 6a30Boro ypoBHs B 11 Kitacce oCymIeCTBISETCS C YUETOM COEPKATEIBHBIX
MEXIIPEIMETHBIX CBsI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XMMUH, Freorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle noHAmus, CBSA3aHHBIE C W3YYEHMEM METOAOB HAy4YHOI'O IIO3HAHUS: SIBJICHUE,
Hay4Hblil (akr, runoresa, ¢Qusnueckas BeIUMYMHA, 3aKOH, TEOpHs, HAOIIOAEHUE, HKCIEPUMEHT,
MOJEIINPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUuEe CUCTEMbl YPABHEHUH, TPUTOHOMETPHUYECKUE (DYHKIUHM: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBl M HMX IIPOCKLIUU HAa OCHU
KOOpJMHAT, CJI0)KEHUE BEKTOPOB, IPOM3BOJHBIC JJIEMEHTapHbIX (YHKIMHA, TPU3HAKK HOJ00US
TPEYTOJILHUKOB, ONPEIEICHUE TUIOMAAN TUNIOCKUX (GUTyp U 00BEMa Tell.

Buonozus: >nexTpudeckue sBICHUS B )KUBOM NpUpoe, KosebaTenbHble IBUKEHNS B )KUBOM NPUPOJIE,
ONTHUYECKHUE SIBJICHUS B )KUBOM MPUPOJE, NEHCTBUE paglalliy Ha )KUBbIE OPIraHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKask CTPYKTypa TBEPABIX TeJ, MEXaHU3MBI
00pa30BaHUs KPUCTAIUTMYECKON PEIIETKY, CIIEKTPAIbHBINA aHAJIH3.

TI'eoepaghus: MarHUTHBIE TONIOCA 3EMJIH, 3aJIe)KU MarHUTHBIX PYJ, POTOCHEMKA 36MHOI MOBEPXHOCTH,
IIPEICKA3aHUE 3EMIICTPSICCHUMN.

Texnonoeus: JNWHHAW  DJEKTpOIEpenad, TIEHEpaTOp IEPEMEHHOTO TOKa, JJICKTPOIBUIATEINb,
UHIYKIIMOHHAs Teub, pajgap, pagIuornpuEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub, TpoeKIMOHHBII
anmapar, BOJJOKOHHAsi ONTHKA, COJTHEUHast OaTapes..

Iliianupyemble pe3yibTaThl 0CBOCHUSA NMPOrpaMMbl 10 (pu3MKe HA YPOBHE CPeHero o01ero
o0pa3zoBaHus

OcBoenne yuebHOro mpeamera «@Du3uka» Ha ypoBHE cpemHero obmiero oOpasoBanwms (0a30BbIi
YpPOBEHB) JOKHO OOECHEeUUTh JOCTUKEHHE CIEAYIOUUX JIMYHOCTHBIX, METAlPEIMETHBIX U MPEeIMETHBIX
00pa30oBaTeNbHBIX PE3yIbTATOB.

JInuHOCTHBIE pe3yIbTAThI

JIM9HOCTHBIE PE3yJIbTAaThl OCBOEHUS yueOHOTo TpeameTa «DU3uKay JOKHBI OTPaXaTh TOTOBHOCTh U
CIOCOOHOCTh 00YYaroIMXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3MLMENH JMYHOCTH,
CUCTEeMOW IICHHOCTHBIX OpHEHTAIIMI, TO3UTUBHBIX BHYTPEHHUX YOCKIECHUH, COOTBETCTBYIOIIUX
TPaJMLMOHHBIM LEHHOCTAM POCCHUHUCKOrO OOIECTBa, pACIIMPEHHE >KU3HEHHOTO OINbITa U OIbITa
JESTENIbHOCTH B TIPOIECCE pean3allid OCHOBHBIX HANpPaBICHUN BOCHUTATENHHON IEATEIBHOCTH, B TOM
YHClIe B 4aCTH:

1) rpaxIaHCKOr0 BOCIUTAHUS:

CdopmMupoBaHHOCTH TPa’KJAHCKOM MO3UIMKM 00yUYaIOIIErocsl Kak akTUBHOT'O U OTBETCTBEHHOTO 4JieHa
poccuiickoro o0IIecTBa;

[TpunsiTHE TPaIUIIMOHHBIX O0IEUYETIOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEHH;

['OTOBHOCTH BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX I'PAXKTAHCKOTO OOIIECTBA, y4aCTBOBATH B
caMOyIpaBJIeHUU B 00pa30BaTeNbHOI OpraHu3aluu;

YMeHue B3aUMOJICHCTBOBATh C COIHMAIBLHBIMH WHCTHUTYTAMH B COOTBETCTBUU C WX (PYHKIHSIMH U
Ha3HAa4YCHHEM;

I'0TOBHOCTB K T'yMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

CdopMupoBaHHOCTH POCCUUCKOH TpasKIaHCKON UICHTUYHOCTH, TATPUOTH3MA;

[leHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM POCCHHCKUX YUEHBIX B
o0acTi PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

CdopMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS,

CnocoOHOCTh OIIEHMBATh CUTYallUI0 W TPUHHMATh OCO3HAHHBIE pELICHUS, OPHUEHTUPYACh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUYEHOTO;

Oco3HaHue TUYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO Oy ayIIEro;

4) 3cTeTHYEeCKOr0 BOCIMTAHMSI:

OcTeTHYeCcKoe OTHOIIEHHE K MHpPY, BKIIOYas OSCTETUKY HAy4yHOrO TBOpPYECTBA, MPHUCYIIETO
¢u3nueckoil Hayke;

5) TpyaoBoro BocnuTaHus:

WNuTrepec x paznmuuHbiM cdepaM TpodecCHOHATBHONW AESITeTbHOCTH, B TOM YHCIE CBS3aHHBIM C
bU3MKON M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccuu W peaau30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbL;

['OTOBHOCTB U CLIOCOOHOCTH K 0OPa30BaHUIO U CAaMOOOPa30BaHUIO B 00acTH (DU3UKU HA TTPOTSHKCHUN
BCEH JKU3HU;

6) IKOJI0OrM4eCcKOro BOCIMTAHUSA:

CdopMHUpOBaHHOCTH IKOJOTHYECKON KYIbTYPBI, OCO3HAHHE TI00ATBHOTO XapaKTepa HKOJIOTHUECKUX
npo0Jem;

[InaHupoBaHue M OCYLIECTBICHUE IEHUCTBUM B OKpPYXKAlOLIEH Cpele Ha OCHOBE 3HAaHUs LEleu
YCTOWYHBOTO Pa3BUTHS YEJIOBEUECTBA;

Pacuiupenue onbita A€ TEIBHOCTH SKOJOTUUECKOW HAMPABIEHHOCTH HAa OCHOBE UMEIOIIUXCS 3HAHUM
1o Gpu3MKe;

7) HEeHHOCTH HAYYHOT'0 MO3HAHHUSA:

CdopMHUpPOBaHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢du3nueckoil HaykH;

Oco3HaHWe IIEHHOCTH Hay4YHOM JAESTEeIbHOCTH, TOTOBHOCTH B TIpolecce H3y4YeHUS (U3UKHU
OCYILECTBIISITh MPOCKTHYIO U UCCIIEA0BATENbCKYIO ACSITEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

MertanpeameTHble pe3yJibTaThl
Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS
ba3oBble JlorHyecKkue 1eHCTBHA:
CamocTosaTenbHO (OpMYITHPOBATh U aKTYaIU3UPOBATh MPOOIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;
OnpenensTs Leau AeATeNbHOCTH, 331aBaTh IapaMeTPbl U KPUTEPUN UX JTOCTUKECHUS;
BhIsSBASTS 3aKOHOMEPHOCTH U IIPOTHUBOPEUHS B pACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSX;
Pa3zpabatpiBaTh IUIaH pEHIEHUS NPOOJIEMBI C Y4ETOM aHAJIM3a HMEIOMIMXCS MaTEpUANbHBIX |
HEMaTepHUaIbHBIX PECYPCOB;
BHOCUTD KOppPEKTUBBI B AESTEIBHOCTH, OLIEHWBATHh COOTBETCTBUE PE3YJIHTATOB LIESAM, OLIEHUBATh
PUCKH MOCIEACTBUN JAEATENBHOCTH;
KoopanuupoBaTh U BEINOIHATE paboTy B YCIOBHIX pealbHOTO, BUPTYAJIILHOTO M KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;
Pa3BuBaTh KpeaTuBHOE MBIIIICHHE IPU PELICHUH KU3HEHHBIX MTPOOIIEM.
Ba3zoBrbIe ucciaenoBareLCKHE AeHCTBHSA:
Brnaners Hay4HOH TEPMUHOJIOTHEN, KITIOUEBBIMU MOHATHIMU U METOIaMH (pU3MUECKON HAYKH;
Bnagers HaBbIKaMu y4eOHO-HCCIIEOBATEILCKON M MPOEKTHOW AESITeNbHOCTH B oOjactu (pu3MKw,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJOB pelIeHHs 3aaad (U3UYEeCKOro
COJIepkKaHUsl, IPUMEHEHHUIO Pa3JINYHbIX METOA0B ITO3HAHUS;
Brnagerp BHIamMu  JEATENBHOCTH 10 IIOJIYYEHHUIO HOBOI'O 3HAHUS, €ro HWHTEPIPETALNH,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYyalUsIX, B TOM YMCJIE MPU CO3JaHUH yUEOHbBIX
IPOEKTOB B 00J1aCTH (PU3HKH;



BBISBIATE NPUYMHHO-CIEACTBEHHBIC CBA3UM M aKTyalM3MpPOBAaTh 3aJady, BBIABUIATH THUIIOTE3Y €€
pelIeHNs, HaXOAUTh AapryMEHTBl U1 [OKa3aTelbCTBA CBOMX YTBEP)KICHHWH, 3alaBaTh IapamMeTpsl U
KPUTEPUU PEIICHUS;

AHanu3upoBaTh IOJYYEHHBIE B XOJ€ PEUICHMs 3aJaud Pe3yJbTaTbhl, KPUTUUYECKH OLEHUBATh HX
JIOCTOBEPHOCTbD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX yCIIOBUX;

CraButh U (OpMYIHPOBATH COOCTBEHHBIEC 337a4l B 00pa30BaTEIbHON IEATEIbHOCTH, B TOM YHCIE
MIpU U3YYCHUH (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CHTYyallUsM, OLICHUBATh PUOOPETEHHBIH OMBIT;

YMeTh NepeHOCUTh 3HaHUA N0 (PU3UKE B MPAKTUYECKYIO 00JIaCTh AKU3HEAEATEIbHOCTH;

YMeTb UHTErpUpOBaTh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BeiaBuraTs HOBBIE HAEH, IPEUIATaTh OPUTHHAIBHBIE TIOAXObI U PELICHMS;

CraBuTh MpoOJIEMBI U 33/1a4H, IOITYCKAIOIINE AIbTEPHATHBHBIC PEILICHHS.

PatGora ¢ undopmanmeii:

Brnanerr HaBbIKamMu mosydeHUs MHGOpMAIMKM (DU3UYECKOTO COAEp)KaHUS M3 MCTOYHUKOB PA3HBIX
THUIIOB, CAMOCTOSITEJIBHO OCYHIECTBIIATh MOMCK, aHAIM3, CUCTEMATU3ALUI0 U UHTEPIPETALNI0 HH(pOpMaLun
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

OneHuBaTh J1O0CTOBEPHOCTh HH(POPMALINY;

Hcnonp3oBath cpeactBa HMHOOPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHM B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHU3allMOHHBIX 3a/1a4 ¢ COOII0ACHUEM TpeOOBaHUI 3PrOHOMUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PEecypcocOepeKeHHsl, TMPABOBBIX M ATHYECKHMX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

Co3naBaTth TEKCThl (PU3UYECKOTO COJICpKAHUS B PA3NUUHBIX (opMaTax ¢ ydéToM Ha3HAYCHHS
MH(pOPMALIMU U LIEIEBOM ayIMTOPHH, BEIOMpasi ONTUMAIIbHYIO (JOpMY IIPECTABICHUS U BU3YATH3aLHH.

KomMMyHMKaTHUBHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

OcymecTBISTh 00IIEHUE Ha YPOKaX (PU3UKH U BO BHE-YPOUHOH JEATEITHHOCTH;

Pacno3naBaTh npeanocbulKi KOH(DIUKTHBIX CUTYallui U CMATYaTh KOH(DIUKTHI,

Pa3BEpHYTO M JIOTMYHO U3J1araTh CBOK TOUKY 3PEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

[Tonnmath ¥ UCTIOIB30BATh MPEUMYIIIECTBA KOMAaHAHON ¥ MHIMBUYalTbHOU pabOTHI;

Br1bupath TeMaTUKy U METOZBI COBMECTHBIX JIEHCTBHIA ¢ y4ETOM OOLIMX MHTEPECOB U BO3MOKHOCTEH
KQKJIOTO WICHA KOJIJIEKTHBA;

[IpyHuMaTh LEeIU COBMECTHOM NESTENBHOCTH, OPraHW30BbIBATH U KOOPAUHUPOBATH JNEHUCTBUA IO €€
JOCTHKEHUIO: COCTaBJIATh IJIaH NEHCTBUH, pacHpeeNiaTh PO ¢ y4ETOM MHEHUH YYacTHHUKOB, OOCYKIaTh
pE3yNbTaThl COBMECTHOU PabOTHI;

OneHuBaTh KayecTBO CBOETO BKJIaJa M KaKJOTO yYaCTHHKA KOMaHAbl B OOIIMIA pe3yiabTaT 10
pa3paboTaHHBIM KPUTEPUSIM;

[IpensiaraTe HOBBIE IPOEKTHI, OLIEHUBATh UJIEH C MTO3UIIMH HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

Ocy1ecTBISATh MO3UTUBHOE CTPATErMYECKOE IIOBEJICHWE B PA3JIUYHBIX CHUTYyalUsAX, HPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUIIUATUBHBIM.

Pery1siTuBHbIEe YHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranuszanms:
CaMocCTOSTENbHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATEIBHOCTh B 00JaCTH (PU3HKH M aCTPOHOMUH,
BBISIBJIATH MPOOJIEMBI, CTABUTH U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMoCTOSTENbHO COCTABIIATH IUIAH PEHICHUS PACYETHBIX M KAaUeCTBEHHBIX 3aj1ay, IUIAH BBIOJHEHUS
MPAKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOYTEHUN;
JlaBaTh OIIEHKY HOBBIM CHUTYaIUsIM;
PactmmpsaTs paMku y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;
Jlenatb 0CO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;
OrneHuBaTh TPUOOPETEHHBIN OTIBIT;



Cnoco6¢cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO DJPYAWIMH B 00JacTH (DU3UKH, TMOCTOSHHO

MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYpHBIH YPOBEHD.
CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIbLHOCTD, OLIECHUBATH COOTBETCTBUE
Pe3yJabTaTOB LEISIM;

Bnaners HaBbIKaMHM TIO3HABATENBbHOM pe(IeKCHMM Kak OCO3HaHMS COBEpLIACMBIX JCHCTBHHM U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHHIA;

Hcnonp3oBark npuémsl peieKcuu A1 OLEHKH CUTYalluH, BEIOOpa BEPHOTO PEUICHHUS;

YMeTh OLleHUBaTh PUCKU U CBOEBPEMEHHO PUHUMATh PELIEHUS 110 UX CHUKEHHUIO;

[IpuHUMAaTh MOTHBBI U @PTYMEHTHI IPYTUX IIPHU aHATIM3€E PE3YyJIbTAaTOB ACSITEIbHOCTH;

[Tpunumats cebsi, MOHMMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

[IpuHUMAaTh MOTHBBI U @PTYMEHTHI IPYTUX IIPU aHATIM3€E PE3YyJIbTaTOB ACSITEIbHOCTH;

[Tpu3HaBaTh CBOE MpaBoO U MPABO APYTUX HA OMIMOKH.

B nporecce mocTkeHUs: TUYHOCTHBIX PE3yJbTATOB OCBOSHHS MPOrpamMMbl M0 (hU3MKE A YPOBHS
cpenHero oo6mero o6pa3oBaHHs y OOy4YalOIIMXCS COBEPUICHCTBYETCS OSMOILMOHANBHBIM HHTEIUICKT,
npernoiararomui copMupoBaHHOCTb:

CamMoco3HaHMsl, BKJIIOYAOIIETO CHOCOOHOCTh MOHHMMATh CBOE SMOILMOHAIBHOE COCTOSIHHE, BUIETh
HATIPaBIICHUS PA3BUTHUS COOCTBEHHOW AMOLMOHAIBHON cdephl, ObITh yBEPEHHBIM B ce0¢€;

CamoperynupoBaHusi, BKIIOYAKOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHUE, CIIOCOOHOCTh aJalTUPOBATHCS K 3MOIMOHAIBHBIM M3MEHEHUSIM U IMPOSBIATH THOKOCTh, OBITH
OTKPBITHIM HOBOMY;

BuyTpenHeli MoTHBalM{, BKJIIOYAIOUIEH CTPEMJIEHHE K JOCTHI)KEHUIO LENH U YCIEXY, ONTHUMHU3M,
WHULUATUBHOCTh, YMEHHUE JEHCTBOBATh NCXO/I U3 CBOMX BO3MOKHOCTEH;

OMnaThy, BKIIOYAIONIEH ClTOCOOHOCTh TOHUMATh SMOLIMOHAIBHOE COCTOSHUE APYTHX, YUYUTHIBATH €TO
IIPU OCYIIECTBIEHUU OOIICHHSI, CIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHUIO;

ConmanbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C APYTHMH JIIOJIbMHU,
3a00TUTHCA, TIPOSBISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

IIpenmeTHbIe pe3yJibTaThl

K xoniy oOyuenus B 11 kjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)KaTh
c(OPMHPOBAHHOCTD y 00YUaIOIINUXCSI YMEHU:

JleMOHCTpHUpOBaTh Ha TpPUMEpPAX pPOJIb U MeCTO (pU3MKK B (OPMHUPOBAHUU COBPEMEHHOW HAYYHOM
KApTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B IIPAKTUYECKON AEATEIBHOCTU JIOJEH,
LEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

Y4uuTHIBaTh TPAaHUIBI MPUMEHEHUS H3YyUYEHHBIX (PU3MUECKUX MOJENEeH: TOYCUHBIH AIIEKTPHUECKUI
3apsJ, JIyd CBETa, TOYCHYHBIM UCTOYHUK CBETA, SJ€PHAs MOJEIb aTOMa, HYKJIOHHAss MOJENb aTOMHOIO sJIpa
IpY peuieHny GU3NIECKUX 3a/1a4;

Pacrio3naBate (usmueckue sBiIeHUs (Ipolecchl)) HW  OOBACHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY M KBAHTOBOM (PU3HUKH: SJEKTPUUECKask IPOBOIUMOCTD, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JEHCTBHA TOKAa, B3aUMOJECHCTBUE MArHUTOB, OJJEKTPOMArHUTHAas WHIYKUWSA, JE€HCTBUE
MarHUTHOTO TI0JI Ha TPOBOJHHUK C TOKOM M JIBIDXKYIIUICS 3apsij, dJEeKTPOMAarHUTHbBIE KOJIeOaHUsI U BOJIHBHI,
IPSIMOJIMHEHHOE pacHpoCTpaHEHUE CBETa, OTpaK€HUe, MpelioMyIeHHe, HHTepdepeHuus, audpakuus u
MOJISIpU3aIusl CBETa, MUCIEpCUs cBeTa, Gorodnekrpudeckuii apdext (porodddekr), cBeToBOE NaBICHUE,
BO3HMKHOBEHHE JIJMHENYATOTrO CIIEKTPa aTOMa BOJOPOA, €CTECTBEHHAs! U UCKYCCTBEHHAs paJJUOAKTUBHOCTb;

OnucelBaTh  M3Y4YEHHBIE CBOWCTBA  BELIECTBA  (DJIEKTPUUYECKHUE, MAarHUTHBIE, ONTHYECKUE,
JNEKTPUYECKYIO NMPOBOJUMOCTh PA3IMYHBIX CPell) U DJIEKTPOMArHUTHBIC SBJIIEHUS (TIPOLIECCHI), UCTIONb3Ys
¢u3nuecKkrue BENUYMHBL: AJIEKTPUUYECKUM 3apsl, cuja TOKA, JCKTPUUYECKOE HANpsDKEHUE, dJICKTPUYECKOe
COMPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABIIKYIIAs cuiia, paboTa TOKa, MHAYKIMS MarHUTHOTO
noJisi, cuina Amiepa, cuna JlopeHla, UHAYKTUBHOCTh KaTYyIIKH, SHEPIus JIEKTPUYECKOTO M MarHUTHOTO
noJjiel, MepuoJ M YacToTa KosieOaHui B KojeOaTelnbHOM KOHTYpe, 3apsii M cuja ToKa B IpoIecce
TapMOHUYECKUX 3JICKTPOMArHUTHBIX KojeOaHui, (OKyCHOEe paccTOSIHME M ONTHYECKas CHUja JIMH3BI, TpU



OIMCAHUM TIPAaBHJIBHO TPAKTOBaTh (DU3NYECKUII CMBICT HMCHOJIB3YEMBIX BEIWYHMH, MX OOO3HAUYCHUS H
€/IMHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (U3NUECKYIO BEIMUUHY C APYTUMH BETUYMHAMU;

OmnuceiBaTh M3y4YCHHBIC KBAaHTOBBIC SIBICHUS M IPOLECCHL, HCHONB3YS (U3UYECKHE BEIMYUHBIL:
CKOpPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETAa, SHEPTUs U UMIYJbC (POTOHA, MEPHOA
HOJTypacraja, SHepTusl CBA3M aTOMHBIX SIEP, NPH ONMHCAHUM TPABHIBHO TPAKTOBATh (HM3MUECKHH CMBICI
UCTIOJIb3YEMBIX BEJIWYHMH, UX O003HAueHHUS M EAMHHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(Gu3HYeCcKyI0 BEIMYHHY C IPYTUMH BETMIMHAMH, BHIYUCIIATH 3HaYeHUE (PU3NUECKON BEITHMYHHEI,

AHanu3upoBath (U3UYECKUE MPOLECCHl U SIBICHUS, UCIONb3Ys (PU3MUECKUE 3aKOHBI U MPUHIUIIBL:
3akoH OMa, 3aKOHBI ITOCJIEOBATEIBHOTO M TAPAUICIFHOTO COEAWHEHMS IPOBOJHMUKOB, 3aKOH JIKOymsa—
JleHnia, 3aKOH AJIEKTPOMArHUTHOM WHAYKLUUH, 3aKOH HPSAMOJIMHEHHOTO pPacHpOCTPaHEHUs CBETAa, 3aKOHBI
OTpaXEHHUS CBETa, 3aKOHBI TPEIOMJICHUS CBETa, ypaBHeHHe OWHIITeHHa 11 (ororddexra, 3aKoH
COXpaHEHMs PHEPruH, 3aKOH COXpPAHEHHS HMMITYJIbCa, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOro 3apsjia, 3aKOH
COXpaHEHHsI MacCcOBOTO YHMCIA, MOCTYIaThl bopa, 3aKOH pagoaKkTHBHOTO pacmaja, MpU 3TOM pa3iINyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHWE W YyCJOBUSA (TpaHMIbI, 00JacTi)
HPUMEHUMOCTH;

OnpenensaTh HaNlpaBleHHE BEKTOPA UHAYKIIUH MAarHUTHOTO I0JISI TPOBOJIHUKA C TOKOM, CHIIBI AMIiepa
u cuiibl Jlopenia;

CTpouTh 1 ONUCHIBAaTh H300paXKEHUE, CO3aBAEMOE TUIOCKUM 3epKajioM, TOHKOU JINH301;

BBIMTOTHSTE SKCTIEPUMEHTHI IO UCCIIEIOBAHHUIO (PU3NIECKUX SBICHUM 1 MPOLECCOB C UCTIOB30BAHUEM
OpSAMBIX U KOCBEHHBIX H3MEpEHHi: mpu 3ToM (hopMynupoBaTh HpobieMy/3afgady M TUIOTE3y y4eOHOTro
9KCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3 THPEUIOKEHHOTO OOOpYAOBaHWS, MPOBOAWTH OMNBIT H
(bopMyIHpOBaTH BBIBOAKI;

OcymecTBIsATh NpSAMBIE M KOCBEHHBIC HM3MEPEHHUS (GHU3MYECKHX BEJIMYMH, NMpPU 3TOM BBIOWPATH
ONITUMAJILHBIN CIIOCO0 U3MEPEHHUS U HCII0JIb30BaTh U3BECTHBIE METO/IbI OIIEHKU MOTPEIIHOCTEN N3MEpPEHHIA;

HccnenoBaTh 3aBUCHMOCTH (PM3HMUECKUX BEJINYMH C UCIIOJIIB30BAHNEM NPSIMBIX H3MEPEHHUH: TIPH 3TOM
KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJIbTaThl MOJTYYEHHONW 3aBUCUMOCTH (DPM3NYECKUX BEITUYMH B
BU/IE TaOIUI ¥ TPaUKOB, 1EJIaTh BEIBOBI IO PE3yJIbTaTaM HCCIICIOBAHMS;

Cobmtonate mpaBuiia 0€30MAaCHOTO TpyJda IPH IMPOBEACHUU HCCIEIOBAHUNH B paMKax ydeOHOTo
IKCIIEPUMEHTa,  y4eOHO-MCCIEAOBATENbCKOM M IMPOEKTHOW  JIESATEIBHOCTH €  HCIOJIB30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 00OPYI0BaAHUS;

Pemate pacu€rHble 3aauu ¢ SBHO 3alaHHON (U3MUYECKOIl MOJETBIO, HCIOIb3Ys (pU3NYecKne 3aKOHBI
U TIPUHLIKIIBL, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4M BBIOMPATh (PU3UUECKYIO MOJIENb, BBIIACIATH (PU3HNUECKUE
BEJIMYMHBI U (OPMYJIBI, HEOOXOANMBIC JJIsI €€ PElIeHUs, MPOBOIUTH PAacdEThl U OLIEHWBATH PEATLHOCTD
MOJIYYEHHOTO 3HaYeHUS (PU3NIECKON BETMUHHBI,

Pemate kauecTBEHHbIE 33/1a4i: BBHICTPAUBATh JIOTHUECKH HETTPOTHBOPEUMBYIO IIETIOUYKY PacCy KACHUH
C OIOPOH Ha M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKUE SIBICHUS;

Hcronp30BaTh TpH pemICHHH y4eOHBIX 3aJad COBpPEMEHHbIE WH(OPMAIOHHBIE TEXHOJOTHUU IS
IIOWCKA, CTPYKTYpUPOBAHMSA, WHTEPIPETAMN U TPEICTaBICHUS Yy4eOHOH W Hay4HO-TIOMYJISAPHON
uH(pOpMaNK, TOMYyYEHHOH U3 pa3IM4YHbIX HCTOYHHMKOB, KPUTHYECKH aHAJIM3HPOBATH IOJIy4aeMYyIO
UH(OPMALIHUIO;

OOBSICHATH MPUHIMIBI JEUCTBHUS MAIINH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, Pa3IHyaTh yCIOBHS
uX 0€30I1aCHOTO MCIIOJIb30BaHMS B TOBCEHEBHOM KU3HU;

[IpuBoauTE MpUMEpH BKJIaga POCCHUCKHAX M 3apyOeXKHBIX YUYEHBIX-(DM3UKOB B Pa3BUTHE HAyKH, B
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

Hcrons30BaTh TEOpPETHUECKHE 3HAHUS 10 (U3UKE B IIOBCEJHEBHOW JKU3HHM IS OOecTiedeHUs
0€30I1aCHOCTH NP OO0pAIIEHUH C TPUOOPAMHU U TEXHUYECKUMH YCTPOMCTBAMU, ISl COXpPAHEHUS 3/10pPOBbS U
COOJIIOIEHNSI HOPM HKOJIOTMYECKOTO OBEACHHS B OKpYKAoIIel cpere;

PaGoraTh B rpymmne ¢ BBHIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH, MIIAaHUPOBATh PabOTy TPYIIIHL,
palMOHANBHO pacTpeneiTh O0A3aHHOCTH WM IUIAHMPOBATh AEATENBHOCTh B HECTAHAAPTHBIX CHUTYyalusX,
a/IeKBaTHO OIICHMBATH BKJIA]] KQKJOTO U3 YYACTHUKOB IPYIIIBI B PEIIEHUE pacCMaTpUBAaeMON POOIeMBbI.
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IHOYPOYHOE IINTAHUPOBAHUE

11 KUIIACC
o Koy
11/-11 Tema ypoka €CTBO ®opmupoBaHue (PYHKIMOHAJIBHON I'PAMOTHOCTH
4acoB

ITocTosHHBIE MATHUTHI U KX B3aUMOJICHCTBHE.
MarnutHoe nosue. BeKTop MarHUTHON MHIYKLIHAH.
JIMHUM MarHUTHOW MHAYKIUU

[TpyuMeHUTH COOTBETCTBYIOIINE €CTECTBCHHOHAYYHbIE 3HAHUS JIJIS
OOBSCHEHUS SIBICHNS OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX
uHpopManuu e€ J0CTOBEPHOCTD

MarsuTHoOe noJjie TPOBOJHUKA C TOKOM. OMBIT

CaMocTosTeIbHO BEIOUpAaTh ONTUMANIbHYIO (hOpMY MpEeACTaBICHUS

2 o U3U4ecKod nHdopManuu (CXeMbl, rpaduKd, TUarpaMMbl T216J'II/I bI
Opcrena. BzaumopencTeiue mpoBOAHUKOB C TOKOM b (bopmaru ( > rpagd » AMArp ’ 1eL,
PUCYHKH H JIPYTOE).
OnuceiBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE HCTIONB3YIOT YIEHBIE, YTOOBI
o0ecneunTh HaAEKHOCTh JAaHHBIX U IOCTOBEPHOCTHOOBSICHEHHH.
HpI/IMeHI/ITB COOTBCTCTBYIOIHNEC CCTCCTBCHHOHAYYHbBIC 3HAHUA JIA
Jlaboparopnas pabota «/3y4eHre MarHUTHOTO
3 o0BsicHeHU siBIeHUs. Pacnio3HaBaTh ¥ pOpMyYIMPOBATHIENb JAHHOTO
OJISL KATYIIKH C TOKOM»
uccle1oBaHust (POpMyITUpPOBATh 3alPOCHl U IPUMEHSATDH Pa3UYHbIC
METO/IBI TIPU TIOUCKE U 0TOOpEe (puznueckoi nHpopmaIuu, He0OXO0AMMON
JJ1s1 BBIIIOJIHCHU I yqe6Hbe 3agayd.
JlericTBHE MarHUTHOTO I10JI1 HAa IIPOBOJHUK C CamocToATeNnbHO BBIOMPATh ONTUMAIBHYIO (POPMY MpeICTaBICHUS
4 tokoM. Cmita Ammepa. JlabopatopHas pabora dbuzmveckoit mHbopMaruu (CXeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIBI,

«UccnenoBaHue NeUCTBUS MOCTOSIHHOIO MarHuTa

PUCYHKH H JIPYTOE).



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

Ha PaMKy C TOKOM)

JlelicTBME MarHUTHOTO TOJIS1 HA JBHXKYILIYIOCS

CamocToATeNnbHO BEIOMPATh ONTUMAIBHYIO (OPMY MpeICTaBICHUS

5 3apspkeHHYy10 yactuiy. Cuna Jlopenna. Pabora dbuzmveckoit mHbopMaruu (CxeMbl, rpaduKH, TUarpaMMbl, TAOJHIIBI,
cwibl Jlopenna PUCYHKH | JIpYToe).
[IpMeHHUTHh COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIE 3HAHUS /IS
OOBSCHEHHUS SIBJICHUSI OPUCHTHPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX
DnexTpoMarauTHas uHAyKus. [IoTok BekTopa nHpopManuu (TEKCTe y4eOHOTO MOCOOHsI, HAyIHO-TIOMYJIIPHON
6 MarHuTHON MHAYKIMKU. D]C nHayKuuu. 3aKoH TuTepaType, KOMIbIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE),
ANEKTPOMArHuTHOW HAYKIMH Dapanes aHATM3UPOBATH MHPOPMAIIUIO PA3IIUYHBIX BUIOB U POpM
MPEACTABICHUS, KPUTHYECKU OIICHUBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUNUBOCTb.
OnuceiBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE HCTIONB3YIOT YIEHBIE, YTOOBI
5 Jlabopartopnast pabora «/cciaenoBanue siBIeHUS o0ecreunTh HaIEKHOCTh IaHHBIX U JIOCTOBEPHOCTHOOBSICHCHHUIA.
ANEKTPOMATHUTHOW WHTYKITUID) [IpuMEeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE 3HAHUS JIJIS
00BLICHEHHUS SIBIIEHUSL.
NunyktuBHOCTH. fABienue camonnaykuuu. 3/C CamocTosTensHO BRIOUPATh ONTHMAIBHYIO (hOpMY TIPEICTABICHHS
8 CaMOMHAYKIIMU. DHEPrusi MArHUTHOTO OIS ¢busnueckoit mapopmanyu (CXembl, rpaQuKu, TUarpaMMBbl, TAOIHUIIBI,
KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE T0JIe PUCYHKH H JIPYTOE).
[IpuMeHHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIE 3HAHUS JIJIS
. OOBSCHEHHUS SIBJICHUS OPUCHTHPOBATHCS B PA3IMUYHBIX HCTOYHHUKAX
TexHu4ecKkne yCTpoiCcTBa U UX MPUMECHCHHE: o
nH(popmanuu (TEKCTe y4eOHOTO MOCOOHsI, HAyIHO-TIOMYIIPHON
MMOCTOSIHHBIC MATHUTHI, JICKTPOMATrHUTHI,
9 JIuTepaType, KOMIbIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE),
3JICKTPOJIBUTATEIb, YCKOPUTEIH DJIIEMEHTAPHBIX
aHAJTM3UPOBATh UH(OPMAILIMIO PA3ITUYHBIX BUIOB U (hopM
YaCTHUIl, THAYKIIUOHHAS IT€Yhb .
MPEACTABICHUS, KPUTHYECKU OIICHUBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUNUBOCTb.
OnuceiBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE HCTIONB3YIOT YIEHBIE, YTOOBI
10 O6o0maromuii ypok «MarHuTHoe moJie. o0ecreunTh HaIEKHOCTh IAaHHBIX U JIOCTOBEPHOCTHOOBSICHEHHUIA.
DNEKTPOMArHUTHAS WHIYKITHS) [TpMEeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE 3HAHUS JIJIS
00BLSICHEHHUS SIBIIEHUSL.
CamocTosTensHO BRIOUPATh ONTHMAIBHYIO (hOpMY TIPEICTABICHHS
KonTpomnpHas pabota mo Teme «MarHuTHOE ToJIe. N
11 ¢uznveckoit nuopmanu (cxemsl, rpaduku, AUArpaMmbl, TAOTUIIBL,
DneKTpoMarHuTHasT WHIYKITHSDY
PUCYHKH H JIPYTOE).
12 CB0OOIHBIE MEXaHNYECKIE KOIeOaHMUS. [IpuMEHUTh COOTBETCTBYIONINE €CTECTBEHHOHAYYHbIC 3HAHUS JIJIS




["apmonmnueckue koneOaHus. Y paBHEHHE
rapMOHHYECKHUX Kojiebanui. [IpeBpamenne
SHEPrUU

OGBHCHGHH}I SAIBJICHUSL OPUCHTUPOBATHCA B PA3JIMUYHBIX UCTOYHUKAX
nHpopManuu (TekcTe y4eOHOT0 MocoOusi, HayIHO-TIOMYJITPHOM
JIUTEpaType, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B IHTEepHEeTE),
aHATM3UPOBATh HH(OPMAITUIO PA3IUYHBIX BUIOB U (OpM
NpEACTABJICHUSA, KPUTUYCCKU OLICHUBATH eé AOCTOBCPHOCTDb U
HETPOTUBOPEYHBOCTb.

Jlaboparopnast pabota «MccnenoBanue

OnuceIBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE UCITIONB3YIOT YUEHBIE, YTOOBI
o0ecreynTh HaIEKHOCTh JAaHHBIX U JIOCTOBEPHOCTHOOBICHEHUH.

13 3aBHCHMOCTH TIEpHO0/ia MAJIBIX KoJeOaHui Tpy3a Ha
[IpyMeHHUTHh COOTBETCTBYIONINE €CTECTBEHHOHAYYHbIE 3HAHUS IS
HUTH OT JJIMHBI HUTH U MAcChl Ipy3a»
O0OBSICHCHHMS SIBJICHUS.
Konebarenbublit koHTYp. CBOOOAHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHus B UeaIbHOM CaMocTosTebHO BEIOUpaTh ONTUMANIbHYIO (hOpMY MpEACTaBICHUS
14 Kosie0aTeIbHOM KOHTYpE. AHAJIOTUS MEXKIY ¢uznveckoit nuopmanu (cxemsl, rpaduku, AUArpaMmbl, TAOTUIIHL,
MEXaHUYECKUMU U 3JIEKTPOMarHUTHBIMU PUCYHKH U JIpYToe).
KOJICOaHUSIMH
CaMoCTOsITeThHO BEIOUPATh ONTUMAIIBHYIO (hOpMY MPEACTaBICHUS
®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUH B N
15 dbuzmveckoit mHbopMaruu (CXeMbl, rpaduKH, TUarpaMMbl, TAOJHIIBI,
UeaIbHOM KOJIe0aTeIbHOM KOHTYPE
PUCYHKH U JIpYroe).
[IpMeHHUTHh COOTBETCTBYIONINE €CTECTBEHHOHAYYHbIE 3HAHUS /IS
OOBSICHEHUS SIBJICHUSI OPUCHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX
[IpencraBienue o 3aTyxaromux KojaeOaHHX. .
nHpopManuu (TekcTe y4eOHOTro MocoOusi, HayIHO-TIOMYJISIPHOU
BoinyxeHHbIE MEXaHUYECKUE KOJIeOaHMUsI.
16 JIUTEpaType, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHEeTE),
Pe3onanc. BeIHYXIEHHBIE 2JIEKTPOMAarHUTHBIE
cone6ans aHAJIM3UPOBATh HHPOPMAIIUIO PA3IIUYHBIX BUJIOB U POpM
MIPEJICTABJICHHS], KPUTUIECKH OIICHUBATH €€ TOCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTb.
[Tepemennsblii Tok. CHHYCOUIATBHBINA TEPEMEHHBII OnuchIBaTh M OIIEHUBATH CIIOCOOBI, KOTOPBIE UCTIONB3YIOT YUEHBIE, YTOOBI
17 TOK. MOIITHOCTh MEPEMEHHOTO TOKA. AMILITUTYAHOE o0ecreynTh HaIEKHOCTh JAHHBIX U JIOCTOBEPHOCTHOOBICHEHUH.
U JCCTBYIOIIEE 3HAUEHHE CHIIBI TOKA U [IpyMeHUTHh COOTBETCTBYIONINE €CTECTBEHHOHAYYHbIE 3HAHUS IS
HaANPSDKEHUS OOBSICHEHUS SIBJICHHUSI.
CaMoCTOSTeTbHO BEIOUPATh ONTUMAIIBHYIO (hOpMY MPEACTaBICHUS
Tpancdopmarop. [IponsBoacTso, nepenaya u .
18 o dbuzmveckoit mHbopMaruu (CXeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIBI,
noTpebieHne 3JeKTPUIECKON SHEPTUU
PUCYHKH U IpYroe).
19 Y CTpOWCTBO U MPAaKTUYECKOE MPUMEHEHHUE [TpMEeHHUTHh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbBIE 3HAHUS JIJIS




ANEKTPUYECKOTO 3BOHKA, T€HEPATOPa IEPEMEHHOTO
TOKa, JINHUH 3JIeKTporepeaady

OGBHCHGHH}I SAIBJICHUSL OPUCHTUPOBATHCA B PA3JIMUYHBIX UCTOYHUKAX
nHpopManuu (TekcTe y4eOHOT0 MocoOusi, HayIHO-TIOMYJITPHOM
JIUTEpaType, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B IHTEepHEeTE),
aHATM3UPOBATh HH(OPMAITUIO PA3IUYHBIX BUIOB U (OpM
NpEACTABJICHUSA, KPUTUYCCKU OLICHUBATH eé AOCTOBCPHOCTDb U
HETPOTUBOPEYHBOCTb.

DKOJOTHYECKHE PUCKU TIPU TPOU3BOJICTBE

OnuceIBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE UCITIONB3YIOT YUEHBIE, YTOOBI
o0ecreynTh HaIEKHOCTh JAaHHBIX U JIOCTOBEPHOCTHOOBICHEHUH.

20 3NeKTpo3Hepruu. KynbTypa ncnosnb30Banus
9 [IpMeHHUTHh COOTBETCTBYIONINE €CTECTBEHHOHAYYHbIE 3HAHUS /IS
AEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
O0OBSICHCHHMS SIBJICHUS.
MexaHu4yecKre BOJHBI, yCIOBUS paCIPOCTPAHCHUS. CaMoCTOsITeTbHO BEIOUPATh ONTUMANIBHYIO (hOpMY MPEACTaBICHUS
21 [Tepuoa. CkopocTh pactipocTpaHEHUsS U JJTHHA dbuzmveckoit mHbopmMaruu (CxeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIBI,
BOJIHEL. [loniepeyHbie U IPOAOIBHBIC BOJHEI PUCYHKH | JIpYToe).
[TpuMeHHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIE 3HAHUS JIJIS
OOBSICHEHUS SIBJICHUS. OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX
nHpopmanuu (TEeKCTe y4eOHOTO MOCOOHsI, HAyIHO-TIOMYJIIPHON
3ByK. CKOopoCTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa (opmarmi ( M > Hay YIUAp
22 Tora. TeMbb 3BVKa JTuTepaType, KOMIbIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE),
' P 3BY aHAJTM3UPOBATh UH(OPMAIIMIO PA3ITUYHBIX BUIOB U (hopM
MIpe/ICTaBJICHUS], KPUTUUECKH OLICHUBATh €€ TOCTOBEPHOCTH U
HEMPOTHUBOPEUNUBOCTb.
OnuceIBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE UCTIONB3YIOT YUEHBIE, YTOOBI
73 DNEeKTPOMarHUTHHIE BOJHBI, UX CBOICTBA U obecneunTh HAAEKHOCTh JAHHBIX U JIOCTOBEPHOCTHOOBSICHEHHIA.
ckopocTb. llIkana 3neKTpoMarHuTHEIX BOJIH [IpyMeHHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHbIE 3HAHUS /IS
O0OBSICHCHHMS SIBJICHUS.
CaMoCTOSITeTbHO BEIOUPATh ONTUMAIIBHYIO (hOpMY MPEACTaBICHUS
[TpuHIMITBI paguOoCBsI3U U TeleBUACHUS. PasBuTre .
24 dbuzmveckoit mHbopMaruu (CXeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIBI,
cpencTs cBs3u. Pagnonokarus
PUCYHKH U IpYroe).
[TpMEeHHUTHh COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE 3HAHUS JIJIS
OOBSICHEHUS SIBJICHUSI OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX
nHpopmanuu (TEeKCTe y4eOHOTO MOCOOHsI, HAyIHO-TIOMYJIIPHON
25 Konrponsnas padora «Konebanus u BOTHB (opmar ( Y > Hay yIp

JIUTEpaType, KOMIBIOTEPHBIX 0a3ax JAaHHBIX, B VIHTEepHETE),
aHAJTM3UPOBATh UH(OPMAIIMIO PA3IUYHBIX BUIOB U (hopM
IPEACTaBICHNS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTD U




HENIPOTUBOPEUYUBOCTD.

[IpssMOnMHENHOE PaCIIPOCTPAHEHHUE CBETA B

OnuceiBaTh U OLEHUBATH CIIOCOOBI, KOTOPHIE HCTIONB3YIOT YIEHBIE, YTOOBI
o0ecneunTh HaAEKHOCTh JAHHBIX U JIOCTOBEPHOCTHOOBSICHEHHIA.

26 oaHOpoaHOM cpeae. ToueuHblii HICTOYHUK CBETA.
[TpuMeHUTHh COOTBETCTBYIOIINE €CTECTBCHHOHAYYHbIE 3HAHUS JIJIS
JIyud cBera
OOBSICHEHUS SIBJICHHUSI.
CaMocTosTeNbHO BEIOUpaTh ONTUMANIbHYIO (hOpMY MpEeACTaBICHUS
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. .
27 . ¢uznveckoit uuopmanu (cxemsl, rpaduku, AUArpaMmbl, TAOIULIH,
[TocTpoenne n300paxeHui B IIIOCKOM 3epKajie
PHUCYHKH U JIpYToe).
[Ipenomnenue ceta. [lonHoe BHyTpeHHEe CaMocTosTeIbHO BEIOUpATh ONTUMANIbHYIO (hOpMY MpEeACTaBICHUS
28 oTpakeHue. IIpenenbHblil yroi noaHoro ¢uznveckoit unopmanu (cxemsl, rpaduku, AUArpaMmbl, TAOTULIHL,
BHYTPEHHET0 OTPaKEHUS PUCYHKH U JIpYToe).
[IpMeHHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHbIE 3HAHUS IS
OOBSICHEHUS SIBIICHUS] OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX
nHpopmanuu (TekcTe yaueOHOro nocoOus, Hay4YHO-TTONYJIIPHON
JlaGopatopHnas pabora «M3Mepenue nokasaresns (popmarumu ( Y > Hay yIp
29 JIUTEpaType, KOMIbIOTEPHBIX 0a3ax NaHHBIX, B IHTEpHETE),
MIPEIOMIICHHUS CTEKIIa»
aHATM3UPOBATh HH(OPMAITUIO PA3IUYHBIX BUIOB U (OpM
MPEJCTAaBICHUS, KPUTUIECKU OLIEHUBATD €€ JTOCTOBEPHOCTD U
HEMPOTUBOPEUYUBOCTb.
OnuchIBaTh U OLIEHUBATH CIIOCOOBI,KOTOPHIE UCTIONIB3YIOT YUEHbIE, YTOOBI
30 JIunzel. [TocTpoenue n3o0pakeHuil B JTHH3E. o0ecreunTh HaI&KHOCTh IaHHBIX U JIOCTOBEPHOCTHOOBSICHEHHUIA.
®opmyIia TOHKOM JHH3BI. Y BeIHUCHHE JTHH3bI [TpuMeHUTHh COOTBETCTBYIOIINE €CTECTBCHHOHAYYHbIE 3HAHUS JIJIS
OOBSICHEHUS SIBJICHHUSI.
. CaMocTosTeNbHO BEIOUpaTh ONTUMANIbHYIO (hOpMY MpEACTaBICHUS
Jlaboparopnast pabota «/cciaenoBaHue CBOMCTB . p yio hopmy npen
31 . ¢uznyeckoit uupopmanyu (cxemsl, rpaduku, AUArpaMmbl, TAOTULIBL,
M300paXEHUI B TUH3AX)
PUCYHKH H JIPYTOE).
[IpMeHHUTHh COOTBETCTBYIONINE €CTECTBEHHOHAYYHbIE 3HAHUS /IS
OOBSICHEHUS SIBIICHUS OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX
Hucnepcus cera. CoKHBIA COCTaB OEJIOT0O CBETA. nHpopManuu (TekcTe y4eOHOTro MocoOusi, HayIHO-TIOMYJISIPHOU
32 LBet. JIaGopatopHnas pabora «Habmaronenue JIUTEpaType, KOMIbIOTEPHBIX 0a3ax NaHHBIX, B IHTEpHETE),
JUCTIEPCUU CBETa» aHAJIM3UPOBATh HHPOPMAIIUIO PA3IIUYHBIX BUJIOB U POpM
MPEJCTaBICHUS, KPUTUIECKU OLEHUBATD €€ TOCTOBEPHOCTD
HEMPOTUBOPEUYUBOCTb.
33 HNutepdepennus cera. {udpakmus crera. OnuchIBaTh M OIIEHUBATH CIIOCOOBI, KOTOPBIE UCTIOIB3YIOT YUEHBIE, YTOOBI




HudpakimonHas pemeéTka

obecneunTh HaAEKHOCTh JAHHBIX U JIOCTOBEPHOCTHOOBSICHEHHIA.
[IpMEHHUTH COOTBETCTBYIOIINE €CTECTBCHHOHAYYHBIC 3HAHUS JIJIS
00bsICHEHUS SBJICHUS.

[ToniepeunocTh cBETOBBIX BOJH. [lonspusanus

CamocToATeNnbHO BEIOMPATh ONTUMAIBHYIO (POPMY MpeICTaBICHUS

34 cBeTa ¢busnueckoit uHGpopmanuu (Cxembl, rpaQuKu, TUarpaMMbl, TaOJIULIbI,
PUCYHKHU H JIPYTOE).
[IpMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE 3HAHUS /IS
OOBSICHEHUS SIBJICHUSI OPUEHTUPOBATHCA B PA3IMUHBIX UCTOUYHUKAX
. nH(popmanuu (TEeKCTe y4eOHOTO MOCOOHsI, HAyIHO-TIOMYJISIPHON
OnTrueckue MpuOOpPHI U YCTPOICTBA U YCIOBUS UX
35 JIuTepaType, KOMIbIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE),
0€301acHOTO MPUMEHEHUS
aHAJTM3UPOBATh UH(OPMAILIMIO PA3ITUYHBIX BUIOB U (hopM
MIpe/ICTaBJICHUS], KPUTUUYECKH OLICHUBATh €€ TOCTOBEPHOCTH U
HEMPOTHUBOPEUNUBOCTb.
['paHuUIBl MPUMEHUMOCTH KIACCUYECKON MEXaHUKHU. CaMoCTOSTeTbHO BEIOUPATh ONTUMAIIBHYIO (hOpMY MPEACTaBICHUS
36 [Toctynarsl ciennanbHONM TEOPUHU ¢busnueckoit uHGpopmanuu (Cxembl, rpaQuKu, TUarpaMMbl, TaOJIULIbI,
OTHOCHUTEIIbHOCTH PUCYHKH | JIpYToe).
[IpMEeHHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIE 3HAHUS JIJIS
OOBSICHEHUS SIBJICHUS. OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX
nHpopManuu (TekcTe y4eOHOTr0 MocoOusi, HayIHO-TIOMYJIIPHON
OTHOCHUTENBHOCTH OAHOBPEMEHHOCTH. 3aMEIJICHUE
37 JIUTEpaType, KOMIBbIOTEPHBIX 0a3ax AaHHBIX, B IHTEepHETE),
BPEMEHH U COKPAIIEHUE ITTUHBI
aHATM3UPOBATh HH(OPMAITUIO PA3TIUYHBIX BUIOB U (OPM
MIPE/ICTABJICHMS], KpUTUIECKH OIICHUBATH €€ TOCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTb.
. OnuceIBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE UCTIONB3YIOT YUEHBIE, YTOOBI
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI. ) .
. obecneunTh HAAEKHOCTh JAHHBIX U JIOCTOBEPHOCTHOOBSICHEHHIA.
38 CBs13p Macchl C 3HEPTUEN U UMITYJILCOM. DHEprus
HoKOS [IpyMeHUTHh COOTBETCTBYIONINE €CTECTBEHHOHAYYHbIE 3HAHUS IS
O0OBSICHCHHMS SIBJICHUS.
CaMoCTOsITeThHO BEIOUPATh ONTUMAIIBHYIO (hOpMY MPEACTaBICHUS
KonrponsHas padora «OnTrka. OCHOBBI . P Y10 opuy npen
39 - dbuzmveckoit mHbopMaruu (CXeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIBI,
CHeIHaIbHON TE€OpUH OTHOCUTEbHOCTH
PUCYHKH U IpYroe).
[TpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE 3HAHUS JIJIS
®otonsl. Dopmyna [1nanka. DHEPrusi 1 UMITYJIbC P IO Y A
40 OOBSICHEHUS SIBJICHUS. OPUEHTUPOBATHCA B PA3IMYHBIX UCTOUYHUKAX

¢doToHa

nHpopmanuu (TEeKCTe y4eOHOTO MOCoOusI, HAyIHO-TIOMYJIIPHON




JIUTEpaType, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHeTE),
aHATM3UPOBATh HH(OPMAITUIO PA3IUYHBIX BUIOB U (OpM
MNpEACTABJIICHUSA, KPUTUYCCKU OLICHUBATDH eé AOCTOBCPHOCTDb U
HETPOTUBOPEYHBOCTb.

OtkpeiTHe U uccnenoanue Gpororppexra. ONbITH

OnuceIBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE UCTIONB3YIOT YUEHBIE, YTOOBI
o0ecreynTh HaIEKHOCTh JAaHHBIX U JIOCTOBEPHOCTHOOBICHEHUH.

41
A.T. Croneroa [IpuMeHUTHh COOTBETCTBYIONINE €CTECTBEHHOHAYYHbIC 3HAHUS JIJ15
O0OBSICHCHHMS SIBJICHUS.
. . CaMoCTOSITeThHO BEIOUPATh ONTUMAIIBHYIO (hOpMY MPEACTaBICHUS
3akonbl poTtorddekra. YpaBHeHHE DUHIITCHHA IS . p yio hopmy npen
42 dbuzmveckoit mHbopMaruu (CXxeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIBI,
doroaddexra. «Kpacnas rpannna» Gorosdpdexra
PUCYHKH U JIpYroe).
MMEHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC 3HAHUS IS
I y y
OOBSICHEHUS SIBJICHUSI OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX
nH(popmanuu (TEKCTe y4eOHOTO MOCOOHsI, HAyIHO-TIOMYIIPHON
JaBnenne cBera. OnwiTs [1. H. JIeGenena. (bopmaru ( y » Hay YIAp
43 . IuTepaType, KOMIbIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE),
XUMHUYECKOE IEHCTBUE CBETA
aHAJTM3UPOBATh UH(OPMAILIMIO PA3TUYHBIX BHIOB U (hopM
MIpe/ICTaBJICHUS], KPUTUUECKH OLICHUBATh €€ TOCTOBEPHOCTh U
HEMPOTUBOPEUNUBOCTbD.
. OnuceIBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE UCTIONB3YIOT YUEHBIE, YTOOBI
TexHuuyeckue ycTpoicTBa U MPaKTHUECKOE N .
obecneunTh HAAEKHOCTh TAHHBIX U JIOCTOBEPHOCTHOOBSICHEHHIA.
44 npUMeHeHHe: (OTOIEMEHT, (POTOIATUHK,
[IpMeHHUTHh COOTBETCTBYIONINE €CTECTBEHHOHAYYHbIE 3HAHUS IS
coJIHeUHas OaTapesi, CBETOIHO]]
O0OBSICHCHHMS SIBJICHUSI.
. CamocToATeNnbHO BBIOMPATh ONTUMAIBHYIO (POPMY MpeICTaBICHUS
Pemrenue 3agau no reme «1€MEHTHI KBAHTOBOM N
45 OLITHKID ¢dbuzmveckoit mHbopMaruK (CXeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIBI,
PUCYHKH U IpYroe).
[IpMeHHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHbBIE 3HAHUS /IS
OOBSICHEHUS SIBJICHUS OPUEHTUPOBATHCA B PA3IMUHBIX UCTOUHUKAX
nHpopManuu (TEKCTe y4eOHOTO MOCOOHsI, HAyIHO-TIOMYJIIPHON
Mopnens aroma Tomcona. Onbitel Pesepdopaa mo (popmarun ( Y > Hay YIUIP
46 IuTepaType, KOMIbIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE),
paccesiHuto a-yactuil. [Tnanerapuast Mmogens aToma
aHAJTM3UPOBATh UH(OPMAILIMIO PA3IUYHBIX BUIOB U (hopM
MIpe/ICTaBICHUS], KPUTUYECKH OLICHUBATh €€ TOCTOBEPHOCTh U
HEMPOTHUBOPEUNUBOCTbD.
47 [Toctynatel bopa OnuceIBaTh U OIEHUBATH CIIOCOOBI,KOTOPHIE HCTIONB3YIOT YIEHBIE, YTOOBI
Yy ) YIOT ¥ 5




obecneunTh HaAEKHOCTh JAHHBIX U JIOCTOBEPHOCTHOOBSICHEHHIA.
[TpMEHHUTH COOTBETCTBYIOIINE €CTECTBCHHOHAYYHBIC 3HAHUS JIJIS
00bsICHEHUS SBJICHUS.

W3ny4yeHue u noriomieHue GoToHOB MPH MEepexoe

CamocToATeNnbHO BEIOMPATh ONTUMAIBHYIO (POPMY MpeICTaBICHUS

48 aToMa C OJJHOTO YpOBHS SHEprUH Ha Apyroil. Buabl ¢busnueckoit uHGpopmanuu (Cxembl, rpaQuKu, TUarpaMMbl, TaOJIULIbI,
CIIEKTPOB PUCYHKHU H JIPYTOE).
[IpuMeHUTH COOTBETCTBYIOIIME ECTECTBEHHOHAYYHbIC 3HAHUS JJIs
OOBSICHEHUS SIBJICHUSI OPUEHTUPOBATHCA B PA3IMUHBIX UCTOUYHUKAX
BomnHoBeIe cBolicTBa yactull. Bosibl ne bpons. uHpopManuu (TekcTe yaueOHOro nocoOusi, HayYHO-TIOMYJISIpHON
49 KopnyckynspHo-BoiHOBOM ayanu3M. CHOHTaHHOE JIuTepaType, KOMIbIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE),
Y BBIHYKJICHHOE U3JTy4YECHHE aHAIIM3UPOBATH HHPOPMAIIHIO PA3IIUYHBIX BUIOB U POpM
MIpe/ICTaBJICHUS], KPUTUUYECKH OLICHUBATh €€ TOCTOBEPHOCTH U
HEMPOTHUBOPEUYUBOCTD.
OnuceiBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE HCIIONB3YIOT YIEHBIE, YTOOBI
OTtkpoiTHE paguoakTuBHOCTH. OnbITH Pezepdopaa o N
o0ecneunTh HaAEKHOCTh JAaHHBIX U IOCTOBEPHOCTbOOBSICHEHHH.
50 10 OIIPEJIETIEHUIO COCTaBa paAOaKTUBHOIO
[IpuMeHUTH COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIC 3HAHUS JJIs
U3ITy4eHUs
OOBSCHECHHS SIBJICHUSI.
. CaMocTosTeIbHO BEIOUpAaTh ONTUMANIbHYIO (hOpMY MpEeACTaBICHUS
CoiicTBa anb(da-, 6era-, raMmma-u3ITyICHHUS. .
51 dbuzmveckoit mHbopmMaruu (CxeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIBI,
BnusiHue pagunoakTUBHOCTH Ha JKUBbBIE OPraHU3MBbI
PUCYHKH U JIpYroe).
[IpuMeHUTH COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIC 3HAHUS JJIs
OOBSICHEHUS SIBJICHUSI OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX
OTkpeITHE IPOTOHA U HeWTpoHa. M3oTonbl. Anbda- uHpopManuu (Tekcre yaeOHOro nocoOusi, HayYHO-TIOMYJISIPHON
52 pacnaj. DIeKTPOHHBIA U TO3UTPOHHBIN OeTa- JIuTepaType, KOMIbIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE),
pacnaz. ['aMmma-uzinydeHue aHAITM3UPOBATH HHPOPMAIIUIO PA3IIUYHBIX BUOB U POpM
MIpe/ICTaBJICHUS], KPUTUUECKH OLICHUBATh €€ TOCTOBEPHOCTh U
HEMPOTHUBOPEUYUBOCTD.
DHeprus CBA3U HYKJIOHOB B sipe. SInepHbie OnuceiBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE HCTIONB3YIOT YIEHBIE, YTOOBI
53 peakuuu. Snepusiii peaktop. [Ipodiemsr, o0ecreunTh HaIEKHOCTh IAaHHBIX U JIOCTOBEPHOCTHOOBSICHEHHUIA.
MEePCIEKTUBBI, SKOJIOTUYECKHUE ACTIEKTHI SIEPHOM [IpuMeHUTH COOTBETCTBYIOIIME ECTECTBEHHOHAYYHbIC 3HAHUS JIs
SHEPreTHKU OOBSICHEHUS SIBJICHHUSI.
54 DnemMeHTapHble YacTULIbl. OTKPBITHE MO3UTPOHA. CaMocTosTeIbHO BEIOUpaTh ONTUMANIbHYIO (hOpMY MpEeACTaBICHUS

MeTo/161 HAOIIOICHUS U PETHCTPAIIT

¢busnueckoit mapopmanyu (CXxembl, rpaQuKu, TUarpaMMBbl, TAOJIHUIIHI,




aneMeHTapHbIX yactull. Kpyriblii cton
«DyHAaMEHTAJIbHBIE B3aUMOAEHCTBUS. EquHCTBO
¢bu3nUecKoil KapTUHBI MUPa»

PUCYHKH U JIpYyroe).

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3bI,

[TpMEeHHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIE 3HAHUS JIJIS
OOBSICHEHUS SIBIICHHSI OPUESHTHPOBATHCS B PA3IMUHBIX HCTOYHHKAX
nH(popmanuu (TEKCTe y4eOHOTO MOCOOHsI, HAyIHO-TIOMYIIPHON

55 IJIAHETBhI, UX BUAUMOE JABHKeHHE. CoHeuHas TuTepaType, KOMIbIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE),
cucTemMa aHAJTM3UPOBATh UH(OPMAIIMIO PA3IUYHBIX BUIOB U (hopM
MIpe/ICTaBJICHUS], KPUTUUECKH OLICHUBATh €€ TOCTOBEPHOCTH U
HEMPOTHUBOPEYUBOCTD.
OnuceiBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE HCTIONB3YIOT YIEHBIE, YTOOBI
56 Counnne. ConHeuHast akTUBHOCTE. MICTOYHHUK o0ecreunTh HaIEKHOCTh IaHHBIX U JIOCTOBEPHOCTHOOBSICHEHHUIA.
sHepruu CosiHIA U 3BE3 ] [IpuMeHUTH COOTBETCTBYIOLIME ECTECTBEHHOHAYYHbIC 3HAHUS JJIs
OOBSCHECHHS SIBJICHUSI.
3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTUKHU. 3BE3 b
2 CamocToaTeNnbHO BBIOMPATh ONTUMAIBHYIO (POPMY MpeICTaBICHUS
[JIaBHOM MOCeA0BaTeIbHOCTU. BHyTpeHHEee .
57 . ¢busnueckoit uHGpopmanuu (Cxembl, rpaQuKu, TUarpaMMbl, TaOJIULIbI,
cTpoenue 3B€311. CoBpeMeHHbIE MPEICTABICHUS O
e PUCYHKHU U JIPYTOE).
MIPOUCXOKACHUH U 3BoJtoK CoJHIIa U 3BE3]1
[IpMeHHUTHh COOTBETCTBYIONINE €CTECTBEHHOHAYYHbIE 3HAHUS /IS
OOBSICHEHUS SIBJICHUSI OPUCHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX
Mneunsiii [TyTe — Hama ["anaktuka. [Tonoxenue u nHpopManuu (TekcTe y4eOHOTro MocoOusi, HayIHO-TIOMYJISIPHOU
58 neuxenne Comnnuna B ["anaktuke. ["anakTuky. JIUTEpaType, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHEeTE),
UEpHbie ObIpHI B SApax raJakTHK aHAJIM3UPOBATh HHPOPMAIIUIO PA3IIUYHBIX BUJIOB U POpM
MpEeACTABICHUS, KPUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb.
OnuceIBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE UCTIONB3YIOT YUEHBIE, YTOOBI
Bcenennas. Paz6eranue ranaktuk. Teopus N o
obecneunTh HAAEKHOCTh JAHHBIX U JIOCTOBEPHOCTHOOBSICHEHHIA.
59 Bbonpmioro B3peiBa. PenukroBoe usiydeHue.
[IpMeHHUTHh COOTBETCTBYIONINE €CTECTBEHHOHAYYHbIE 3HAHUS IS
Meraranaktuka
O0OBSICHCHHMS SIBJICHUSI.
CaMoCTOSTeTbHO BEIOUPATh ONTUMAIIBHYIO (hOpMY MPEACTaBICHUS
60 Hepemennsie npobieMbl acCTpOHOMUHT dbuzmveckoit mHbopMaruu (CXeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIBI,
PUCYHKH U IpYroe).
61 KonTpomnpHas paboTta «11eMeHThI aCTPOHOMUHU U [IpuMEHUTH COOTBETCTBYIOIME ECTECTBEHHOHAYYHbIC 3HAHUS JJIs




acTpOPUUKID)

OGBHCHGHH}I SAIBJICHUSL OPUCHTUPOBATHCA B PA3JIMUYHBIX UCTOYHUKAX
nHpopManuu (TekcTe y4eOHOT0 MocoOusi, HayIHO-TIOMYJITPHOM
JIUTEpaType, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B IHTEepHEeTE),
aHATM3UPOBATh HH(OPMAITUIO PA3IUYHBIX BUIOB U (OpM
NpEACTABJICHUSA, KPUTUYCCKU OLICHUBATH eé AOCTOBCPHOCTDb U
HETPOTUBOPEYHBOCTb.

O6o0maromuii ypok. Poib ¢hu3uku 1 acTpOHOMUH B

OnuceIBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE UCITIONB3YIOT YUEHBIE, YTOOBI
o0ecreynTh HaIEKHOCTh JAaHHBIX U JIOCTOBEPHOCTHOOBICHEHUH.

62 3KOHOMMYECKOM, TEXHOJIOTHYECKOM, COIIMAIbHON U
. [IpyMeHHUTHh COOTBETCTBYIONINE €CTECTBEHHOHAYYHbIE 3HAHUS IS
ATUYECKOH cdepax IesaTeIbHOCTH YeT0BeKa
O0OBSICHCHHMS SIBJICHUS.
O6o06maromuit ypok. Ponb u mecro ¢pusuxu n CamocToATeNnbHO BBIOMPATh ONTUMAIBHYIO (POPMY MpeICTaBICHUS
63 ACTPOHOMHUH B COBPEMEHHOIN HAyYHON KapTHHE dbuzmveckoit mHbopmMaruu (CxeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIBI,
MHpaA PUCYHKHU H JIPYTOE).
[TpuMeHHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHBIE 3HAHUS JIJIS
OOBSICHEHUS SIBJICHUS. OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX
O6o06maromuit ypok. Ponb puznueckoit Teopuun B uHpopManuu (Tekcre yaueOHOro nocoOusi, HayYHO-TIOMYJISIpHON
64 (hopMHUPOBAHHUH MPEICTABIICHUN O (PU3HIECKOU JTuTepaType, KOMIbIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE),
KapTUHE MHpa aHATM3UPOBATH HHPOPMAIINIO PA3IIUYHBIX BUIOB U POpM
MIpe/ICTaBJICHUS], KPUTUUECKH OLICHUBATh €€ TOCTOBEPHOCTH U
HEMPOTHUBOPEUNUBOCTb.
. . OnuceIBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE UCTIONB3YIOT YUEHBIE, YTOOBI
Oo6o0maromuii ypok. Mecto hpu3n4eckoil KapTHHBI o .
obecneunTh HAAEKHOCTh JAHHBIX U JIOCTOBEPHOCTHOOBSICHEHHIA.
65 MUpa B 00IIEM PSTy COBPEMEHHBIX €CTECTBEHHO-
o [IpyMeHHUTH COOTBETCTBYIONINE €CTECTBEHHOHAYYHbIE 3HAHUS /IS
HAyYHBIX IPEJICTaBICHUN O IPUPOAE
O0OBSICHCHHMS SIBJICHUS.
. CamocToATeNnbHO BBIOMPATh ONTUMAIBHYIO (POPMY MpeICTaBICHUS
PesepsHbIil ypok. MaruutHoe noe. N
66 dbuzmveckoit mHbopMaruu (CXeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIBI,
DNeKTpOMarHuTHAsE WHIYKIIHUS
PUCYHKHU H JIPYTOE).
OnuceiBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE HCTIONB3YIOT YIEHBIE, YTOOBI
67 PezepBHbiil ypok. Ontuka. OCHOBBI ClIEHIMATBHON o0ecreunTh HaIEKHOCTh IAaHHBIX U JIOCTOBEPHOCTHOOBSICHEHHUIA.
TEOPUU OTHOCUTEIILHOCTH [IpMEeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbBIE 3HAHUS JIJIS
OOBSCHECHHS SIBJICHUSI.
68 Pesepnsrii ypok. KBantoBas puznuka. I1eMeHTHI CamocTosTensHO BRIOUPATh ONTHMAIBHYIO (hOpMY TTPEICTABICHHS

aACTPOHOMUU U aCTPOPUUKH

¢busnueckoit mapopmanyu (CXxembl, rpaQuKu, TUarpaMMBbl, TAOJIHUIIHI,




PUCYHKH U JIpYroe).

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME







YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIbHOI'O ITIPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET






