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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuéroMm (¢enepaibHONM paboyeill mporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyyatoniuxcs 11 kiacca npu o0ydyeHUn Ux
¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESTEIBHOCTHOIO MOJXO/a.
[Iporpamma mno ¢usuke cooTBeTcTBYeT TpedboBanusim OIOC COO «
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4eOHBIMHM TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTanpeIMETHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHMCJIe PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «duszuka» mo rogam oOydeHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIICCTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PH3NYECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3y4YaeMbIX XHUMHEH, OMOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHHne  (U3MYECKUX 3HAHWUW  ONpelIeNsieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKH, TPAHCIOpPTa, OCBOCHHUSA
KOCMOCA, TMOJIYyYEHUsS HOBBIX MAT€pUANIOB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAyYHOW KapTHUHBI MUpa OOydarmuxcs, B (HOPMHPOBAHWE YMEHHH MPUMEHSTH
HAyYHBIH METO/I TO3HAHUS MPU BHITIOJIHCHUH UMH YY€OHBIX HCCIICIOBAaHUH.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Iero oOpa3oBaHUs
MOJIOKEH pAJl HUJIed, KOTOpblE MOXKHO paccMaTpuBaTh KaK MPUHIMIBL €ro
MOCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBJISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX Pa3esioB (PU3MKH, BKIOYAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
dopmMupoBaHuEe MPEACTABICHUNH O CTPYKTYPHBIX YPOBHIX MAaTEpHH, BEUIECTBE H
noJie.

Hoes eymanumapuzayuu. BEE peanuzainus TpearnojaraeT HCIOIb30BaHHE
TYMaHUTApHOTO TOTEHIMANa (U3NYECKOW HAyKH, OCMBICICHHE CBSI3U DPa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH M SKOJIOTHYECKUMHU MPOOTIEMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HaKOMCTBO C IMUPOKHAM KPYTOM TEXHHYECKHUX U TEXHOJIOTUUYECKUX MPUIIOKCHUH
M3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHUS DIIEMEHTOB
COJICP)KaHUs, TMOCBSMIEHHBIX OJKOJOTHYECKUM TMpoOieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHWKH M TEXHOJOTHH, a TaKKe OOCYKICHHS
poOJIeM palMOHAIFHOTO MPUPOIOTIOIB30BAHUS U DKOJIIOTUIECKONM O€30MTacHOCTH.

CrepxHEBBIMH 3JIEMEHTaMH Kypca (DM3WKH Ha ypOBHE CpPETHETO OOIIero
oOpa3oBaHHs SBISIOTCS (hu3mueckue Teopun ((HopMHpOBAHHE TPEINCTABICHUN O
CTPYKTYpE TOCTPOCHUSI PUBNICCKONW TEOPUH, poJid (yHIaAMEHTAIBHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMEHHBIX  TMPEJACTABICHUSIX O TPUPOJAE, TpaHULAX
OPUMEHUMOCTA TEOPHM, IJii ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
IIPOIIECCORB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H J1a0OpaTOpHBIX pador,
KOTOpBIE B Mporpamme 1o ¢u3uke oObEIUHEHBI B OOIIUH CIHUCOK YUYEHHUYECKUX
paKkTUYECKUX paboT. BeijeneHne B yka3zaHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOJUMBIX JUIA KOHTPOJS M OICHKH, OCYIIECTBISACTCA yYaCTHUKAMHU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOEHHOCTEH IUIaHUPOBAaHUS U
ocHamieHus kabunera ¢Gusuku. Ilpu osTOoM oOecreymBaeTcss OBIACHUE
O0y4aloUIMMHCS YMEHHUSIMHU NPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKMX BEJIMYMH U IIOCTAHOBKY OIIBITOB IO IPOBEpPKE
NPEI0AKEHHBIX THIIOTE3.

bonpimoe BHWMaHWE yHeNseTCS pENICHUI0 PAcCYETHBIX M KadeCTBEHHBIX
3amau. [Ipu 3TOM ais pacu€THBIX 3a/ad MPHOPUTETOM SIBISIOTCS 3a7a4d C SIBHO
3aJjaHHON (PU3MUECKO MOJIENbIO, TTO3BOJISIONINE TIPUMEHSATh N3YUYCHHbBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zjena Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HBIX pa3nenoB. /(s KauecTBEHHBIX 3a/1ad MIPHOPUTETOM SIBIIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KAIOLICH
KU3HU, TpeOyrouue BblOOpa (U3MYECKOW MoJenu sl CUTyallud MpPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpeboBaHusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CIEeUCHUI0 Y4eOHOro mpoiecca 0a30BbI ypOBEHb Kypca
(bU3UKH HAa YPOBHE CPEIHETO 00IIEero 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
MPEeIMETHOrO0 KaOWHeTa (U3MKU WM B YCJIOBHUSIX HMHTEIPUPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIo IMKiIa. B kaOuHere (GU3UKH JOKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYyJIOBaHWE [IJIs BBIMOJHEHMS YKa3aHHBIX B
nporpaMme o GU3UKE YUYEHUUECKUX MPAKTHUYECKUX PadOT M JAEMOHCTPAIMOHHOE
o0opyioBaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMQJIBHOM JOCTATOYHOCTHU M OOECIEYUBACT IMOCTAHOBKY
NEePEUYUCIICHHBIX B TporpaMMme 10 (U3UKE KIIOYEBBIX JIEMOHCTpAlui IS
UCCJICJIOBAHUS  M3yYyaeMbIX SIBICHHMM HW  MPOIECCOB, HOMIUPUYECKUX U
dbyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHCHHM.

JlaGopatopHoe o0O0OpynOBaHUE HJisi YYEHUYECKHUX MPAKTUUECKUX pabdoT
dbopmupyercsi B BUJe TEMAaTHYECKUX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
1abopaToOpHOro O00O0pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M HHU(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUIE IIUPPOBBIX JTabOpaTopHil.

OCHOBHBIMHU LIENISIMHA U3y4eHUS (PU3KKH B 0011eM 00pa30BaHUU SABIISIOTCS:

e (opmupoBaHue uHTEpeca M CTPEMJICHHS OOYyYalOlUXCS K HaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HMX MHTEIUIEKTyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIeI0BATEIBCKOTO OTHOLIECHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ylibTaTa H3y4YCHUS
OCHOB CTPOCHHMsI MaTepuu U (QPyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (QopmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
dbu3HUeCKUX 3HAHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mnpejCTaBICHUI O poiu (DU3UKKU IS Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.

JlocTi>KeHue 3TUX 1eledl o0ecrneynBaeTcsl PeUuIeHUEM CIEIYIOIUX 3a/1ad B

nporecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 001Iero o0pa3oBaHUs:

e MPUOOPETCHUE CUCTEMBl  3HAHHU 00 o0mmx br3mIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJTIOYAS MEXaHHKY,
MOJICKYJISIpHYIO  (DM3UKY, ODJIEKTPOAMHAMHUKY, KBAaHTOBYIO (H3UKY U
AJIEMEHTHI aCTPOPU3UKY;

e (QopMHpOBaHME YMEHUN MPUMEHITh TEOPETUUYECKHE 3HAHUS IS
OoObsSICHEHUs (PU3MYECKUX SBJICHUM B TMPUPOJE U M NPUHATHS
MPAKTUYECKUX PEICHHUN B MIOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MoOJEeNbo, 3a/1ay, MOAPAa3yMEBAIOLIUX CaMOCTOSITENIbHOE
co3gaHue pU3NUECKO MOJAEIIH, aIEKBAaTHON yCIOBUSM 3aa4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITEIbHOIO IJIAHUPOBAHMS U MPOBEICHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIeNIeHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHWE YCIIOBUU JIsl Pa3BUTUS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenne ¢usuxu (0a30BbI ypOBEHB) HAa YPOBHE CpPEIHETO OOIIero
oOpasoBanus oTBoauTCA B 11 Kitacce — 68 yacoB (2 yaca B HEJIEIO).
[Ipennaraemslii B mporpamMme 1o ¢pu3Hke nepedyeHb J1ad0paTOPHbIX U
NPAKTUYECKUX paboT ABIISIETCS PEKOMEHI0BAaHHBIM, YUYUTEINb JIeTaeT BHIOOD
IPOBEICHUS JTJAa0OPATOPHBIX PA0OT U OMBITOB ¢ YYETOM MHANBUTYATBHBIX
0COOEHHOCTEH 00yUaroIUXCs.



11 KJIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Mazcnummnoe none. In1eKmpomacHUmMHAA UHOYKUUA

IlocTosiHHBIE ~ MarHuThl.  B3aumMoJeWcTBHE  MOCTOSHHBIX  MAarHUTOB.
MarautHoe mone. Bektop MaruTHOM uHAYKUMU. [lpuHuun cynepno3unuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKIMU. KapTuHa JIWMHUIA MarHUTHOW
WHJIYKIUY TOJI MOCTOSIHHBIX MAarHUTOB.

MarautHoe T1I0J€ TPOBOJHUKA C TOkKOoM. KapTuHa JnHMHMN WHIYKIUU
MarHUTHOTO TMOJISI JJIMHHOTO MPSMOrO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTBre MpoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HaIpaBJieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM mosie. Pabora cuibl Jlopenia.

SlBneHne BIIEKTPOMAarHUTHOW MHAYKOMH. [loTOK BEkTOpa MArHUTHOMN
WHIYKIUUA. OJIEKTPOABMIKYIAsT CHJIA HWHIYKIUMUA. 3aKOH JJICKTPOMATrHUTHOMU
nHaykuuu dapanes.

BuxpeBoe anexktpuueckoe Tmosie. IDJIEKTPOABUXKYINAs CUJIa WHIYKIUUA B
ITPOBOJIHUKE, IBUKYILIEMCS TTOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuiio Jlenua.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIMU. OJICKTPOABWKYIAsS CHJIA
CaMOWHIYKIIHH.

DHEpPrusi MAarHUTHOTO TMOJIS KaTYIIKH C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHU4YecKkne yCTPOWCTBA W NPAKTUYECKOE MPUMEHEHHE: TOCTOSHHBIC
MAarHuThl, BJECKTPOMATHUTBI, SJIECKTPOJBHUIrATENIb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTUIl, HTHAYKIIMOHHAS T€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOT'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUY UHAYKIUX MarHUTHOTO TOJIS.

B3anmopelicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JelictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHHE 3IEKTPOMArHUTHON UHAYKIIUH.

[TpaBuno Jlenua.



3aBUCHMOCTbD JJIEKTPOABWKYIIEH CHJIbI UHAYKLIUU OT CKOPOCTH U3MEHEHUS
MAarHATHOI'O MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHre MarHuTHOTO MOJIS KATYIIKH C TOKOM.

NccnenoBanne neiCTBUSA MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHble KOJ1OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KojeOaHMs.
[Napmonnyeckue konebGanus. Ilepuon, wacrora, ammuintyaa u ($asza kosieOaHUM.
IIpyxvHHBIM MasATHUK. MareMaTU4eCKUW MasTHUK. YPAaBHEHHUE TapMOHHUYECKUX
kosnebanuit. [IpeBpalniienue SHepruy Mpu TAPMOHUYECKUX KOJIeOaHUSX.

KoneGarenpubiit koHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIE KOJICOAHUS B
UeaTIbHOM KOJeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYEeCKUMU W
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHHs
HHEPTUU B UJCATBHOM KOJieOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxarouux KoyieOaHUsIX. BbIHYXK/IEHHbIE MEXaHHUYECKHUe
kosnieOanus. Pesonanc. BeiHyXI€HHbBIE DJIEKTPOMAarHUTHBIE KOJIEOaHUsI.

ITepemennbli  TOk. CHUHYCOMIAIbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEWCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpanchopmarop. IIponsBoacTBO, mepeaadya U MOTPEOICHUE DICKTPUICCKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHu4YecKkne yCTpOWCTBA M IPAKTHYECKOE NPUMEHECHHUE: BJIECKTPUYECCKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoieOaTeTbHON CHUCTEMBI (MIPY>KUHHBINA WM
MaTeMaTU4eCKU MasiTHUK).

Hab6monenne 3aTyxaronmx KoiaeoaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenne pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuusorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) s
AIEKTPOMArHUTHBIX KOJeOaHUH.

Pe3oHanc mnpu mOCHENOBATENBHOM COEAWHEHUM PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH U KOHJEHCATOPA.

Mojenb JIMHUY 3IEKTPOIIEpeaadu.

Vuenuueckuii skcnepumenm, nabopamophvie pabomoi



NccnenoBanne 3aBUCMMOCTH TIEPUOJIA MaJbIX KOJ€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH W MaccChl Tpy3a.

HccnenoBanne NEpEMEHHOTO TOKAa B LENM W3 IOCIEIOBATEIBHO
COCIMHEHHBIX KOHACHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBIE 6OTIHbL

MexaHudeckue BOJHBI, yciioBusa pacnpoctpanenus. Ilepuon. CkopocTb
pacripocTpaHeHusi W JyiMHAa BoJiHBL. [lomepeyHble W MPOJOJIbHBIC BOJIHBI.
WuTtepdpepentus u nuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DONEeKTPOMArHUTHBIC BOJIHBI. Y CJIOBUS M3yUYCHHUS JIEKTPOMATrHUTHBIX BOJIH.
B3aunmuas opuentanus BexkropoB E, B, V B anexkTpomarauTHo#t BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MpETOMIICHUE, MoJsapu3aius, Audpakius,
untepdeperius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana >7E€KTPOMAarHUTHBIX BOJIH. [[puMEHEHHE AJEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMITBI paUOCBS3U U TeIeBUICHU. Panuonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/Ibl.

TexHudeckne yCTpPOWCTBA M TPAKTUUECKOE TPUMEHEHHUE: MY3bIKaJIbHbBIC
MHCTPYMEHTHI, YJIbTPa3BYyKOBasl JHArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Ilemoncmpayuu

OO6pazoBaHue U paclpocTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uaTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOU KoJIeOaHMIA.

UccnenoBanue CBOWCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpa)KCHUE,
MpesioMIIeHHE, MOoIspu3alus, udpakius, UHTephepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsMonMHENHOE pacrpOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyyu ceera. TouedHbI ICTOYHHK CBETA.

OTtpaxkeHue cBera. 3aKOHbBI OTpakeHUsi cBeTa. [locTpoeHne n3o0pa)keHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTeNb
npenomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKEHHUSI.

Hucniepcus ceeta. CiioxHbIN cocTaB O6enoro cBera. L[BeT.

CoOwuparommue ©W  paccewBaroliue JuH3bl. ToHKas mauH3a. DOKycHOe
paccTosiHMEe M ONTHUYEecKash cuiia TOHKOW JnH3bl. [locTpoenue uzoOpakeHHil B



coOuparoumx U paccenBaronux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKU.

BonnoBass ontuka. WuaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBus HaOmOIEHUST MaKCUMYMOB U MHUHUMYMOB B HHTEp(PEPEHIIMOHHON
KapTUHE OT JBYX CUH(DA3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakmus cBera. JudpakuroHHas pemérka. YcaoBue HaOIOACHUS
[JIaBHBIX ~MAakKCUMYMOB TIpM  MAaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyla,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, Tu(pakmoHHas peméTka, moJIpousl.

Llemoncmpayuu

[IpsmoniHEHOE pacHpOCTpPaHEHUE, OTPaKEHHUE M TPEIOMIICHUE CBETA.
OnTruyeckue mpudopHI.

[TonHoe BHYyTpeHHEE OoTpakeHre. Mojiesib CBETOBOA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOoNa.

Ha6monenne naTepdepeHinm crera.

HaGmonenune nudpakuum ceera.

HaGmronenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[TomyueHnne criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenue nmosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pa3znen 6. OcHOBBI crienMAJILHON TeOPUH OTHOCUTEJIbHOCTH

['paHubl  NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKH. [Toctynater
CIICIMAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIINI OTHOCUTEIIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpAILCHHE
JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C YHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
MOKOSI.

Pazgen 7. KBanToBas pusuka



Tema 1. dnemenmul KBAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBsi3u sHEpruu GOTOHA C €r0 YaCTOTON. DHEPrus
U UMITyJIbC (poTOHA.

OTtkpeiTue u uccieaoBanue orodrddexra. Onbitel A. I'. CroneToBa. 3aKOHbI

dororddexra. YpaBuenue OitHmreriHa g dotorpdexra. «KpacHas rpaHuna»
doTorddexra.

Hasnenue ceeta. Onwitel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckre ycTpoicTBAa M MNPAKTHUYECKOE TIPUMEHEHHE: (POTOIEMEHT,
doTongaTuuk, colHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®oT03p(DHeKT Ha YCTAaHOBKE C LIMHKOBOMW IMJIACTUHOM.

Uccnenosanue 3akoHOB BHeHIHEro GoTo3ddekra.

CBeToaunon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHI.
[Inanetapuas wmonens atoma. lloctymarel bopa. M3nyuenue u morusomnieHue
(GOTOHOB TpU Mepexojie aroMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Bumwl
cnekTpoB. CIeKTp ypoBHEH SHEPTrUU aToMa BOJOPO/Ia.

BonnoBbie cBoiicTBa yactul. Bonubl ne bpoiiis. KopnyckysipHO-BOIHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHE.

TexHU4YecKne yCTPOMCTBA M TMNPAKTHYECKOE IMPUMEHEHHE: CHEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOI ), Jia3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mognens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Hab6mronenne mMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWi0  cocTaBa
paanoakTuBHOTO u3NMydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUS.
BnusiHue paainoakTHBHOCTH HA KMBBIE OPTraHU3MBI.

OTtkpbiTHE TIpOTOHA U HeuWTpoHa. HyknonHas monens snapa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe unciio saapa. M30Tormsl.

Anbda-pacian. DNEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. [amma-
M3JIy4YeHHUE. 3aKOH PaIMOAKTUBHOTO pacraia.



DHeprusi CBsI3M HYKJIOHOB B siipe. A nepHbie cuiibl. JledekT maccsl snpa.

SnepHble peakuuu. Jlenenue U CUHTE3 sAI€p.

Anepnsiit peaktop. Tepmosnepubiii cunte3. [IpoGnembl U TEpPCHEKTUBBI
AIEPHON SHEPreTUKHA. DKOJIOTHYECKUE ACIIEKThI SIAEPHOU SJHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUN AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTaabHble B3auMoAeicTBus. EAMHCTBO hr3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa U IMPAKTUYECKOE IPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CUY€TuynK MOHU3HUPYIOIHUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3zpnen 8. DineMeHTHI ACTPOHOMUM U ACTPOP UMK

DTtansl pa3BUTHUS acCTpoHOMUU. [IpuKiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro neba. Co3Be3gusi, sSipKuUe 3BE3NBI, IUIAHETHI, UX BHJIUMOE
IBUYKCHHE.

Conneynas cucrema.

Connue. Connewynass akTuBHOCTh. McTtouHuk sHeprum ConHuIAa W 3BE3.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpaJbHBIA KlacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIaBHOW MOCIEI0BATEIbHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOXKACHUU U 3BoIonuU CosHIA U
3BE31. DTamnbl KU3HU 3BE3I.

Muieunbiii I[lyts — Hama I'amaktuka. [lonmoxkenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ia. Pazberanue rajgakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnpie npoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HabGmronennst HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM KOMITBIOTEPHBIX
MIPUIIOKESHUH JJIS OTIPEICIICHUS MOJI0KEHNUS HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311si CeBEpHOTO MOTYyIIApUs U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon Jlynsl, mianet, Miieunoro IlyTu.

O06o0maomee MOBTOPEHUE

Ponb (¢u3uku u acTpOHOMHUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAILHOM U ATUYECKOU c(epax AesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKH



Y aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU KapTUHE MHpPA, POJib PUINYECKON TEOPHUH
B (OpPMHpPOBAaHMU TpPEACTABIECHUNA O (U3UUECKOM KapTUHE MHUpPAa, MECTO
(u3nueckoil KapTUHBI MHpa B OOLIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBIECHUMN O IIPUPOJIE.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 kilacce ocyuiecTBisieTcs €
y4ETOM COJEPKATEIBbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu MaTEMAaTHKW,
OMOJOTUHU, XUMHUH, Teorpadu U TEXHOJIOTUH.

Meosicnpeomemnvle noHamus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUs: SIBJICHUE, HAay4dHbId (akT, rumoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: peMIEHUE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKHE
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKUMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIMM, TpHU3HAKA MOJ00MSI TPEYroJbHUKOB,
OTIpeJIeNIeHHE TUIOMIAIU TIOCKUX (PUryp u oobéma ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeabHbIC
JIBUKEHHS B JKUBOUW NPUPOJIE, ONTUYECKHUE SBJICHUS B KMBOUW NPUPOJE, IEUCTBUE
paguanyy Ha )XUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJINYECKAs! CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl O0pa30BaHUs KPUCTAUIMYECKOW pEMIETKH, CIEKTpaIbHBIN
aHasus.

l'eoepagus: MarHuTHbIE TONIOCAa 3€MJIM, 3aJ€KM MAarHUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, MPEACKA3aHUE 3eMIIETPSACEHUI.

Texnonoz2us: JTVMHAW DIIEKTPOIIEpENad, TIEHEpaTop IEPEMEHHOIO TOKa,
JJIEKTPOABUIATENb, MHAYKIMOHHASA II€Yb, pPANap, PaIAHONPUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIM ammapar, BOJOKOHHAsS OITHKA,
coJHeYHas 6arapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC PE3YyJbTATHl OCBOCHUSI yueOHOro npeaMera «Ou3nKay JOJKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYyYaroImIMXCsl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIlEeCTBa, pacIIMpeHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IEATEIHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMN 00YJAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHA POCCUKUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHu3allly;

YMEHHUE B3aUMOJIECTBOBATH C COLUUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hopMHUPOBAaHHOCTH POCCUUCKOM rPa)IaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TIOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENbHOCTH YYEHOTO;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOLIEHWE K MUPY, BKIIFOYasl SCTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCcKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOIIEN CPEJC HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
JEeSTENbHOCTh UHIUBUYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIEe JeHCTBHSI
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENIENIATh I JeATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKEHMUS,
BBISIBIIATH  3aKOHOMEPHOCTHM W TPOTHBOPEYMs] B  paccMaTpPUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBbI ¢ YYETOM aHAIM3a HMEIOIIUXCS
MaTepHaIbHbIX U HEMaTEpHUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHBBI B JEATEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJbTATOB
1IeJISIM, OIIEHUBATh PUCKH MOCJICACTBUIN AEATEIHLHOCTH,
KOOPAWHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHUSIX  PEAIbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieoBaTeJIbCKHue 1eMCTBHA .
BJIQJICTh HAYYHOM TEPMHUHOJOTHEH, KIIOYEBBIMU MOHATHUSIMH W METOJaMHU
bu3nUecKol HayKH;
BJIaJICTh HABBIKAMH y4€OHO-HCCIIE0BATEILCKON M MPOCKTHOMN JAEATEIHHOCTH
B 00JlacTu (QU3NKU, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY MOUCKY



METOJIOB pelIeHUs 3aJad (U3HYECKOr0 COJEpKaHHs, NPUMEHEHHUIO Ppa3InYHbIX
METO/I0B [TO3HAHMS;

BJaJ€Th BHUJAMU JACSATEIBHOCTH IO IMOJYYEHHIO HOBOIO 3HAHMS, €ro
UMHTEpNpETalny, MNpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYallUsX, B TOM YKCJIE IIPU CO3JJaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBJISITh TMPUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJu3UpOBaTh 3ajauy,
BBIIBUT'ATh TUIOTE3y €€ pelIeHUus, HaXOAUTh apryMEHThl ISl JI0Ka3aTesbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MMapaMeTPbl U KPUTEPUH PELLICHUS;

aHAIM3UPOBATH TIOJIYYEHHbIE B XOJE pEIIeHUs 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKH OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OpMyIUpoOBaTh COOCTBEHHBbIE 3aJadyd B 0Opa3zoBaTeIbHOU
JEeSTENbHOCTH, B TOM YUCJIE MPU U3YUYEHUU (DUBUKU;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCUTh 3HAHUS MO (U3UKE B MPAKTHYECKYIO 00JacTh
KU3ZHEEATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIC HJIEH, MPEJIaraTh OPUTHHAILHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUME aTbTEePHATUBHbBIC PEIICHHUS.
PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMM TOJyuYeHUs WH(opManuu (U3HUECKOro COAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYIIECTBIATh TOUCK, aHaJIU3,
CUCTEMATH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3IUYHBIX BUIOB U GopM
IPEe/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAIINH;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3aI[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHWUN HSProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOepeKeHusi, MPaBOBBIX U  ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHOW 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COAEpXKaHUS B pa3IMYHBIX (opmaTax C
y4€TOM Ha3zHa4YeHUsS MH(OpPMAIUU U 1IEJIEBON ayJUTOPUHU, BBIOUPAsT ONTUMATHHYTO
Gopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

OCYIICCTBIISITh ~ OOIIEHWE Ha Yypokax (U3UKKM U BO BHE-YPOUHOU
NEATENbHOCTH;

pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyalldd M CMST4arh
KOH(JIMKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;



IIOHUMAaTh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAWBUAYAJIBbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK0I'0 YCHA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacupenensiaTh poid ¢ YYETOM MHEHUW Y4YaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOIO yYaCTHMKA KOMAaHIbI B
oO1ui pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

IpejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATEIrMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AeilicTBUS
Camoopranusanus:

CaMOCTOSITETTFHO OCYIIECTBIATh TO3HABATEILHYIO JCSATEILHOCTh B 00JIaCTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEJILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3aj/iay, TUIaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOUYTECHHI;

JIaBaTh OILICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEILICHUE;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTEIbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII UHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBHI B JIE€SITEIHbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YTHTATOB IICIISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCHH  KaK  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBUA M MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJNbTATOB W
OCHOBaAHUM;

UCTIOJIb30BaTh MPHUEMBI pedIIeKCHH I OLIEHKH CUTYallld, BHIOOpAa BEPHOTO
peIICHHS,;

YMETh OIICHMBAaTh PHUCKH W CBOCBPEMEHHO MPUHUMATH PEHICHUS IO WX
CHI)KCHHIO;



MpPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPU aHAIU3E pPE3yIbTaTOB
NEeSTEHHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,

MpPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPU aHAIU3E pPE3yIbTaTOB
TESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporecce noCTHKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS MPOTPAMMBI
mo ¢u3MKe IS YPOBHA CpPEIHEro oO0Imero oOpa3oBaHUS Yy OOY4YarOIIUXCS
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WUHTCIIJIEKT, TIPEIIOTar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHAIILHOE
COCTOSIHWE, BUJICTh HANPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIMOHAILHOU cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIMPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBCHHOCTh 3a CBOE TIOBEJICHHME, CIIOCOOHOCTh aJalnTHPOBAThCI K
HMOIMOHAIBLHBIM U3MEHECHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHIKECHUIO ICIIA U
yCIieXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMCHHE JCHCTBOBATh MCXOJS W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh IMOIIMOHATIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATH €ro TPU OCYUIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOIIEHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TPOSBIISATh MHTEPEC U pa3pemiaTh KOHOIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenmss B 11 KJjacce NpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKU U
TEXHOJOTHM, B NMPAKTUYECKOW AECATEIIBHOCTH JIIOAECH, LIEJIOCTHOCTh U €IUHCTBO
buznuecKoi KapTUHBI MHUPA;

YUUTHIBATh TPAHUIBl TIPUMEHEHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
TOYEYHBIN AJEKTPUUYECKHUM 3aps, JIyd CBETA, TOYCYHbIM UCTOYHHUK CBETA, S/ICpHAs
MOJICNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Siapa MPHU perieHUuH (PU3NIECKUX
3a;ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECCHl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMUKHN U KBAHTOBOM (DU3UKH: DJIEKTpUUECKAs MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHUCTBUSI TOKA, B3aUMOJCHCTBHE
MAarHuToOB, JJICKTPOMArHUTHAasi WHAYKIUS, JACHCTBUE MArHUTHOTO TOJA Ha
MPOBOJHUK C TOKOM W JIBMXKYLIMUCS 3apsiji, JJIEKTPOMArHUTHBIE KoJieOaHUs U



BOJIHBI, MPSIMOJIMHEMHOE pPAcCIpOCTpPAaHEHUE CBETa, OTPaXEHUe, MPETOMIICHUE,
untepdepennus, audpakuus W OOJsApU3alUs CBETa, JUCIEPCHUsl CBETa,
dotoanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHNE, BOSHUKHOBEHUE
JUHEWYATOro CIHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHas
PaIMOaKTUBHOCTD;

OMHUCHIBATh U3YYCHHBIC CBOMCTBAa BEIIECTBA (JICKTPUUECKUE, MArHUTHBIC,
ONTHUYECKUE,  DICKTPUUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOIIECCHI), HCMONB3YAd (PU3NUecKue BEITUYUHBI:
AIEKTPUUYECKUI 3apsij, CUjia TOKa, DJEKTPUUECKOE HAMPSIKEHUE, DJIEKTPUUECKOEe
COMPOTHUBIICHHE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJIBIKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO Toyisl, cujia Awmrepa, cwia JlopeHiia, WHIYKTUBHOCTH
KaTYIIKH, SHEPrusi JJICKTPUYECKOTO0 W MArHUTHOTO TIOJICH, TMEepHuoa M YacToTa
KoneOaHuii B KoJieOaTeJIbHOM KOHTYpe, 3apsii M Ccuja TOKa B Ipoliecce
TapMOHUYECKUX JJECKTPOMAarHUTHBIX KoyieOaHul, (OKYCHOE pacCTosHHE U
ONTHYECKAasl CHWJIa JIMH3bI, NPH OIMUCAHWM TMPABWIHHO TPAKTOBATh (DHU3UUYCCKHIM
CMBICI HCIIOJIB3YEMBbIX BEJIMYWH, HMX OO0O3HAYCHUsS W CIUHMIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAaHHYK (U3WYECKYH0 BEJIWYHUHY C JPYTUMH
BEJTMYNHAMHY,

ONKCHIBATh HW3Y4YEHHBIE KBAHTOBBIC SIBICHHS M MPOIECChl, HUCIOIb3YS
(du3znueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acToTa CBETa, PHEPTHUsl U UMITYJIbC (DOTOHA, IEPHUO/I MOTypacnaaa, YHEPTUs CBSA3H
aTOMHBIX SIIEP, MPU OINMCAHWU TPABUIBHO TPAKTOBATh (DUIUUYECKUN CMBICH
UCIIOJIb3YEeMbIX BEJIMYMH, MX OO0O3HAYEHUS M E€IWHUIIbI, YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYIO BEIWYMHY C JAPYTUMH BEITUYHMHAMH,
BBIUUCIISITH 3HaUECHUE (PU3NUECKON BEJIMUNHBI;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCIONB3Yys (pusmdeckue
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI TOCTEA0BATENLHOTO U MapajlieIbHOTO
COCOUMHEHUSI MPOBOJHUKOB, 3aKOH J[xkoyns—JleHna, 3aKkOH BIEKTPOMArHUTHOU
MHIYKIHWH, 3aKOH MPSMOJUHEHHOIO0 PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHHS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHeHUe ODiHIITeHa mist GorodddexTa,
3aKOH COXPAaHEHHUSl SHEPruH, 3aKOH COXPAHEHUS HUMIYJIbCa, 3aKOH COXPaHEHHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAaHEHHUS MacCOBOI0 4ucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaa, Mpy 3TOM pas3indaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHWE W YCIOBHS (TpaHUIBI, 00JACTH)
MIPUMEHUMOCTH;

ONpENENATh HAMIPaBIECHUE BEKTOPAa MHAYKIIMH MAarHUTHOTO MOJIsi IPOBOTHHUKA
C TOKOM, cujibl Amnepa u cuibl Jlopeniia;

CTPOUTh M OMNHUCHIBaATh H300paKEHUE, CO3/1aBAEMOE ILUIOCKUM 3€pKaJIOM,
TOHKOM JINH30M;

BBINIOJIHSITh JKCIEPUMEHTHl MO HCCIEIOBAHUIO (U3UYECKUX SIBICHUU U
MPOILIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUU: MPU 3TOM



dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3Yy Y4eOHOro OSKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHWS, MPOBOJIUTH OMbBIT U
bopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHUN;

UCCJIEJIOBAaTh 3aBUCUMOCTH (U3UYECKUX BEIUYUH C UCIOJIb30BaHUEM
NPSIMBIX U3MEPEHUN: TPU O3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh
pe3yabTaThl MOJTYYCHHOW 3aBUCUMOCTH (U3WYECKUX BEIWYUH B BHUJAC TaOIUI] U
rpaduKoOB, JIeJIaTh BHIBOJIBI TIO PE3yJIbTaTaM UCCIICIOBAHMS;

co0Jiro1aTh MpaBmwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCIEIOBAHUN B
paMkax ydeOHOro DJKCIEPUMEHTa, Yy4eOHO-HUCCIETOBATENbCKONM W MPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemaTe pacu€THbIE 3a7a4d C SBHO 33JJaHHOW (DU3UYECKOW MOJICIbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIUIBI, HA OCHOBE aHAJIW3a YCIOBHUSA 3aJ1aun
BBIOMpPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3UUECKUE BEIHMYHHBI U (POPMYJIBI,
HEeoOXoAuMbIe NIt €€ pelleHus, MPOBOJAUTh Pacu€Thl U OIEHWBATH PEaTbHOCTH
MOJIYYEHHOT'0 3HAaYC€HUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbIE 3a/1au: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PpacCYXIEHUW C OMOpOl Ha HM3yYECHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
(buznueckue siBICHMUS;

UCIIONIb30BaTh ~ MPU  PEIIeHWH  y4yeOHBIX  3a7a4y  COBpPEMEHHbBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINH
U TIpECTaBJICHUs Y4eOHOW W HAyYHO-TIOMYJSIpHOW MH(pOpPMAIUH, TTOTYyUYEHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

OOBSCHATh TPHUHIUIBI ACHCTBUS MAIIUH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3indarh yCIOBUS UX OE30MACHOTO HCIOIH30BAHUS B MMOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB OKPYXAIOIIEr0 MUpa, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWS MO (U3UKE B MOBCEIHEBHON KU3HH
JU1si obecniedeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOPAMHU U TEXHUUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;

paboTaTh B TpyNIie C BBHIMOJHEHUEM pPAa3UYHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYNIbl, pPalUMOHAIBHO paCHpenesiaTh OOSI3aHHOCTH U
IJIAHUPOBAThH JICSITEILHOCTh B HECTAHNAPTHBIX CUTYaAllUSIX, aJ€KBAaTHO OLICHUBATH
BKJIQJ] KQXJI0TO U3 YYACTHUKOB TPYIIIIbI B PELICHUE paccMaTpUBaeMOM MpoOJIEMBbl.






TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Yuer paboueii
HanMenoBamHme KoJsnyecTBO 4acoB DJIEKTPOHHbIE NporpamMmmal
N pa3iesioB U TeM (HppoBnie) pOCTITTAMI
/ 0
n/n - YVeter padoueii o0pa3oBaTejibHbIE
KoHTpoabHbIE pecypchl
Bcero paGoThi NPOrpamMmbl
BOCIIUTAHUA
Paznen 1. JIEKTPO/IMHAMUKA
dopmMupoBaHue
0J1aronoIy4HOTO
MarsurHoe ToJIe. MHKDPOKJIIIMAaTa B
1.1 ONeKTpOMarHuTHast 11 1 3 bubmorexa HOK KoaneKTI/IBe
' P https://m.edsoo.ru/7f41c97¢c )
WHIYKIMS I'paxxmancko —
MaTPHOTHUIECKOE
BOCIIMTAHHE.
Hroro mo pazgeny 11
Pasznea 2. KOJTEBAHUS U BOJIHbBI
dopmupoBaHUe
MHUPPOBO3PEHUS,
MexaHHYECKHE U COOTBETCBYIOIIETO
2.1 2JIEKTPOMArHUTHBIE 9 1 bubmorexa [IOK COB eMeHIiloﬁILI
' P https://m.edso00.ru/7f41c97c p .
KoJIeOaHMs HAyYHOU KapTUHE

Mupa. Pacmupenue
Kpyrosopa.
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Bocnuranue HaBBEIKOB
caMo00pa3zoBaHusl.

2.2

MexaHnyeckue u
3JEKTPOMAarHUTHBIE
BOJIHEI

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

dopMupoBaHue
paloHaIbHOIO
OTHOLIEHMSI K
COOCTBEHHOMY TPYLY
U TPyAy ApYrux
YIEHOB KOJUIEKTHBA.
dopmMupoBaHue
HaBBIKOB 3200ThI O
3JI0pOBBE.

2.3

OnTuka

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

dopmMupoBaHue
L[EJIOCTHOTO
MTOHUMAHHS
(U3UIECKOI KapTHUHBI
mupa. DopMupoBaHue
HaBBIKOB
npodecCuoHATBHOM
JeSITeNIbHOCTH,
3HaKOMCTBO C
npodeccusMu

Hroro no pazneny

24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTHU

3.1

OCHOBEI
CIelHMaIbHON
TEOpUU
OTHOCHTEIBbHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

dopMUpOBaHUE
€CTECTBEHHO —
Hay4HOU
I'PAMOTHOCTH.
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Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
dopmMupoBaHue
41 DNeMEeHThI 6 bubnuoreka [IOK 4yBCTBA TOPAOCTHU 3a
KBAaHTOBOM ONTUKH https://m.edso00.ru/7f41c97c | pOCCHICKYIO
(U3HYECKYIO HAYKYy.
dopmMupoBaHue
YETKOTO TIOHUMAHHUS
4.2 Crtpoenue atoma 4 bubmorexa HOK YCTPOHCTBA MHPa 1
https://m.edsoo.ru/7f41c97c | ero yacTuu.
Pacmmpenue
Kpyrosopa.
dopmMupoBaHue
YyBCTBa
OTBETCTBEHHOCTH 32
Oymymiee MIaHEeThI.
43 AtoMHoe 51p0 5 bu6mmoreka [IOK dopmMuUpOBaHUE
https://m.edsoo.ru/7f41c97c | HaBBIKOB OEpEKHOTO
OTHOUICHHUS K
pupoie u
paloHaIbHOrO
MPUPOIOTIOIH30BAHUS.
Utoro no pazneny 15
Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
DNEeMEHTBI dopMupoBaHue
5.1 aCTPOHOMHH U 7 1 bubamorera LIOK HAy4YHOU KapTUHBI
https://m.edso0.ru/7f41c97c
acTpoU3UKH MUpa,
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COOTBETCTBYIOLICH

COBPEMEHHOCTH.
Hroro no pazgeny 7
Paznen 6. OBOBLIAIOIIEE IOBTOPEHUE
®o OBaHUE
6.1 Ob6o06maromee 4 bubnmmoreka [JOK b prl/;poia;; oif
' HOBTOpEHHE https://m.edsoo.ru/7f41c97c YHIH
TPaMOTHOCTH
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB I10 68 4
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