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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuéroMm (¢enepaibHONM paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

Copnepxanue mnporpaMMmbl MO (U3MKE HaIMpaBieHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mpu
oOydyeHHH X Qu3nKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METanpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAYYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (DM3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpaMManopu3nKeBKIIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamera «dusmkay 1o rogam o0ydeHHUs..

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4ecTBE yueOHOro MpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LIkonmpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUIS. €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, NOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHUWA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKH, TPAaHCIOpPTa, OCBOCHHUSA
KOCMOCa, IOJIy4EHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMHA CBOMCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJIaaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHbII METO]I TO3HAHUS IIPU BBIIIOJHEHUH MU Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOoBYy kypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBMM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBisercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. BEE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOW HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTUUECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOIMYECKUX MPHIIOKECHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJOTMYECKUM TpobsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOIOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SIBISAIOTCS (husmdeckue Tteopuu (hopMHpOBaHUE MPECTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, U1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIie
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YYaronnuxcs.
Jlns  GazoBoro ypoBHS Kypca (PU3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB M JIa0OpaTOpPHBIX pabdor,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUN CIIMCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCA yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IUIAHMPOBAaHUSA U
ocHamleHuss kaOuHeta ¢usuku. [lpm sTomM oOecmeunBaeTcss OBIAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonpioe BHMMaHWE yIENA€TCSd PELIEHUI0 PAacYETHBIX W KAa4E€CTBEHHBIX
3anad. IIpu 3TOM A1 pacy€THBIX 3a1ad NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3aJ1aHHOM (PU3NYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3AKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. /(s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE TIPOTECKaHUS (PU3MUECKHX SBICHUN W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BBIM ypOBEHb Kypca
bu3MKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBECHHO-HAYYHOTO IHUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HEeoOXxoauMoe J1labopaTopHOe OOOpYJIOBAHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyi0BaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHEe (OPMHUPYETCS B COOTBETCTBHM C
NPHUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIeUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHUE [UJIi YYEHUYECKUX MPAKTHUUECKUX padoT
dopMupyeTcsi B BUIe TEMaTHUYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
1abopaToOpHOTrO O00O0pPYIOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUGPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (QopMHpOBaHHE HMHTEpPECa W CTPEMJICHUS OOyYaIOIIUXCS K HaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIIECHHUS K OKPY)KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ynbTaTa H3YYCHHS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (dopmupoBaHne yMmMeHUN OOBSICHATH SBICHUA C HCIOJIH30BAHHEM
dbu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHnne ITUX 1elield 00ecTeunBaeTcs pemeHrneM CIeAyIonuX 3a71a4 B

MpoIecce u3yueHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW MPUMEHIThH TEOPETUUYECKUE 3HAHUS IS
oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOCHHME CIOCOOOB pelIeHUS PA3IUYHBIX 3aJa4 C SIBHO 3aJaHHOM
dbu3nyeckod MOAENbIO, 3a/Jad, MOAPA3yMEBAIOIIUX CAMOCTOSITEIHLHOE
co3/laHue (PU3HUECKON MOJICIH, aJICKBATHOU YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOITYIO
cpeay;

e OBJIQJICHUE METOJIaMH CAaMOCTOSATEIIPHOTO TUIAHUPOBAHUS W TPOBEIACHUS
(bU3UYECKUX DKCICPUMEHTOB, aHalv3a W HHTEpHpeTaruu WHOOpMaInH,
OnpeAesIeHUs] JOCTOBEPHOCTH MOJYYEHHOT O Pe3yJibTaTa;

e CO3/IaHME YCJIOBUM JJIs1 PA3BUTHUS YMEHUN MPOCKTHO-UCCIIEA0BATEIHCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
obpazoBanus otBoauTcs B llkmacce — 68 wacoB (2 uvaca B Hemeno)CoriacHo
yueOHoMy miany MOBY COIIl c.Ycak-Kuay BBUIY nepepacnpeacsieHUs] 4acoB
MeX1y Y4eOHBIMU MpeAMETaMu JUIsl u3ydeHus: pusuku npemycmorpeno 34 yaca (1
4.B Hepaenmo).[lepepacnpesienenrie 4acoB CBSI3aHO C PETMOHAIBHBIM KOMIIOHEHTOM
a UMEHHO M3YYEHHUEM POJIHOTO SI3bIKa U POJHOU JIUTEPATyphl B 00beMe 2 yvaca B
HEJIEII0 U TOCYIapCTBEHHOTO OamKupckoro si3pika Pb B o0beme 1 vac B Hemento.B
HeasiX MOJHOLICHHOW  peanu3alvu [OporpaMMbl 1O  JAHHOMY — MPEAMETY
IPEAYCMOTPEHBI 3aHATUSL B pAMKaX BHEYPOUHOU JIESITEIIBHOCTH.

[Ipennaraemseiii B mporpamMme 1o (¢HU3UKE TMepeyeHb JaOOPaTOPHBIX H
MPAKTUYECKUX paboT SBIAETCS PEKOMEHJOBAaHHBIM, YYHUTENb JEIaeT BHIOOP
MpOBEICHUS JTA0OPATOPHBIX PAbOT W OMBITOB C YYETOM WMHIWBHIYATbHBIX
0COOEHHOCTEH 00yUaIOIUXCS.



COIEPKXAHUE OBYYEHUA

11 KJIACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Macnummnoe none. In1eKmpomazHuUmMHAs UHOYKUUA

IlocTosiHHBIE ~ MarHuThl.  B3auMoJeWCcTBHE  MOCTOSHHBIX  MAarHMTOB.
MaruautHoe mone. Bekrop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKIMU. KapTuHa JIMHUIA MarHUTHOW
WHJIYKIUY TOJI MOCTOSTHHBIX MAarHUTOB.

MarautHoe T10J€ TPOBOAHMKA C TOKOM. KapTuHa JnHMHUI WHIYKUIUH
MAarHUTHOTO TMOJISI JJIMHHOTO MPSMOrO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Ipcrena. BzanmoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HanIpaBJieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Tosie. Pabora cuibl Jlopenta.

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKIUU. [lOoTOK BekTOpa MarHUTHOWM
WHIYKIUUA. OJEKTPOABMIKYIAST CHJIAa HWHIAYKIUMUA. 3aKOH JJICKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe anekrpuueckoe Tmose. IDJIEKTPOABUXKYINAs CUJIa WHIYKIUUA B
MIPOBOJIHUKE, IBUKYILIEMCS MTOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIMU. OJICKTPOABWKYIAsS CHUJIA
CaMOWHIYKIIHH.

DHEPrusi MAarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHU4YecKne yCTPOWCTBA M IPAKTUYECKOE MPUMEHECHHUE: ITOCTOSIHHBIC
MAarHuThl, BJCKTPOMATrHUTBI, SJICKTPOJBHUIrATENIb, YCKOPHUTEIU HIEMEHTapPHBIX
YaCcTUIl, HHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE JICKTPOHHOT'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUY UHAYKIUK MarHUTHOTO TOJIS.

B3aumopelictBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3IEKTPOMArHUTHON UHAYKIIUH.



ITpasuno Jlenua.

3aBUCHMOCTbD JJIEKTPOABWKYIIEH CHJIbI MHAYKLIUU OT CKOPOCTH MU3MEHEHUS
MAarHATHOI'O MOTOKA.

SIBneHne caMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

NccnenoBanne neicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHble KOJ1OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHHWYECKHE  KojeOaHHUs.
I"apmonnyeckue konebanus. Ilepuon, wacrora, ammuiutyaa U (asza kosieOaHUM.
[IpyXvHHBIN MasATHUK. MareMaTU4eCKU MasTHUK. YpPaBHEHHE TapMOHHYECKHUX
kosneOanuit. [IpeBpalieHue SHepruy MPU TAPMOHUIECKUX KOJIeOaHUSX.

KoneGarenpubiit  koHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIE KOJICOAHUS B
UeaTbHOM KOJeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYEeCKUMU W
ANEKTpOMarHuTHeIMU Kojebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPTUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxarouux KoyieOaHUusIX. BbIHYXK/IeHHbIE MEXaHHUYECKHUEe
kosnieOanus. Pezonanc. BeiHyk/I€HHbBIE 2JI€KTPOMAarHUTHBIE KOJIEOaHUSI.

ITepemennbli  TOk. CHUHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpanchopmarop. [IponsBoacTBO, mepeaadya U MOTPEOICHUE DICKTPUICCKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEHEBHOM KU3HH.

TexHu4yecKkne yCTpOWCTBA M IMPAKTHYECKOE NPUMEHECHHUE: BJIECKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU IEKTPOIepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoieOaTeTbHOM CHUCTEMBI (MIPY>KUHHBINA WM
MaTeMaTU4eCKUM MasiTHUK).

Hab6monenne 3aTyxaronmx KojaeOaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenne pe3onanca.

CBOOOIHBIE DIIEKTPOMArHUTHBIC KOJICOaHMSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) s
AJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu 1mOCHENOBATENIBLHOM COEAWHEHUU PE3UCTOpPA, KATYIIKH
WHIYKTUBHOCTH U KOHIAEHCATOPA.



Mopaenb TMHUM 3JEeKTpOonepeadH.

Vuenuueckuii skcnepumenm, nabopamophsie pabomoi

NccnenoBanue 3aBUCMMOCTH TIEPUO/IA MaJbIX KOJ€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanne NEPEMEHHOTO TOKAa B LENM W3 IOCIEI0BATEIBHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbIE 6OTIHbL

MexaHudeckue BOJHBI, yciioBua pacnpoctpanenus. Ilepuon. CkopocTb
pacripocTpaHeHusi W JyiMHAa BoJiHBL. [lomepeyHble W MOPOJOJILHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

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

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIOBUSI M3JyUYCHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHo#t BosiHe. CBOMCTBA
AJICKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPETOMIICHUE, MOJsapu3aius, JudpaKius,
unTepdepenius. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 37eKTPOMarHUTHBIX BOJIH. [IpuMEHEHHE AJEKTPOMArHUTHHIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMITBI pauOCBS3U U TeJeBUICHH. Panuonokarus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAasl JMArHOCTMKAa B TEXHHKE W MEIHUILIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak UCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOU KoJIeOaHMIA.

UccnenoBanue CBOWCTB DJEKTPOMATHUTHBIX BOJIH: OTpa)KeHUE,
mpesioMJIeHUE, MOJsIpu3alus, Tudpakius, UHTephepeHITHsI.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. IIpsMonnHENHOE pacrpoOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu cBera. TouedHbI HICTOYHHK CBETA.

OTtpaxenue cBera. 3aKOHbBI OTpakeHHUs! cBeTa. [locTpoeHne n3o0pa)keHuil B
IJIOCKOM 3€pKaje.



[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOMIOTHBIN MMOKA3aTENb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenbHblii yroa ImOJHOTO
BHYTPEHHETO OTPAKCHMUS.

Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{Ber.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHME M ONTHYecKas cuja TOHKOM JuH3bl. [locTpoeHue wn3o0pakeHuil B
coOuparouux U paccenBaromux jduH3zax. Gopmyna TOHKOW JHMH3BL. YBEIUYEHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMOAEHUST MAKCUMYMOB W MHUHUMYMOB B HMHTep(EpEeHIHOHHOM
KapTUHE OT ABYX CMH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETAa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonmspusanus ceera.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
¢doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJIOKOHHAs
OITHKA, TU(PPaKIIMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpssMosMHEHOE pAacIPOCTPAaHEHUE, OTPAXEHHUE U IPEIOMIICHHUE CBETA.
OnTuueckue mpuOopsbI.

[TonHOE BHyTpeHHEE OTpakeHue. Moienb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mojaenu MUKpPOCKOTIA, TEJIECKOIA.

Ha6monenne naTepdepeHinm cBeTa.

HaGmonenune nudpakuuu cBera.

HabGmonenne nucrnepcuu cBera.

IlonyuyeHnue ciekTpa ¢ MOMOLIBIO PU3MBI.

[Tony4yeHue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

Habmronenue nonspusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenune nmokasaresns NpeaoMIICHUS CTEKIIA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Ha6monenne nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeNMAJBHON TEOPUU OTHOCUTEIBHOCTH
['paHuibl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHUKH. [Toctynatel
CIICLIMAJIbHOW TEOPUHU OTHOCHUTEJBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BAKyyMe€, IPUHIIUI OTHOCUTEIBbHOCTH DUHIITEHHA.



OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU M COKPAILCHHE
JUTVHBI.
OHeprus U UMITYJIbC PEISATUBUCTCKON YACTHIIBI.

CBs13b MaccChl C JHEPrUEH U UMITYJIBCOM PEIITUBUCTCKOW YaCTHULIBI. DHEPIrus
MTOKOSL.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. dnemenmol KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u sHEPTUM (HOTOHA C €r0 YACTOTOW. DHEprus
U UMIyJbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. Onbitel A. I'. CroneToBa. 3akoHbI
dotoaddexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuia»

doTorddexra.

JlaBnenue ceera. Onwitel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue ycCTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: (DOTOIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOHO/I.

Llemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Nccnenoranne 3akoHOB BHelHEro ¢hoTodddexra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHHio o-9acTHIIL.
[lmanerapnas moxaens aroma. Iloctynatel bopa. M3nyyeHume u morioiieHue
(GOTOHOB TpHU Mepexojie aroMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Bonubl ne bpoiis. KopnyckysipHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHuueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEKTPOCKOM ), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopaa.

Omnpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHeHYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

HabGmtonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po



OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTkpslThe
pamuoaktuBHOCcTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydeHus. CpolictBa anbda-, Oera-, ramma-u3ayydeHUs.
BinsHue paairoakTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsaa aapa. MaccoBoe unciio aapa. M30Tormsl.

Anbda-pacnan. DIEKTpOHHBIA M TMO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIy4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnswiii peaktop. Tepmosnepubiii cuntTe3. I[IpoGnemMbl U TEPCHEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHOM SJHEPTETUKHU.

DOneMeHTapHble yacThlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

OyHnaMeHTagbHbIe B3auMoAeicTBus. EnAMHCTBO husnveckoil KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETpP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Llemoncmpayuu

CU€TynK HOHU3UPYIOIIHUX YaCTHLI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

Paznen 8. DiieMeHTBI ACTPOHOMMHU U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nmHoro Heba. Co3Be3gusi, sSpKuUe 3BE3NBI, IUIAHETHI, UX BHJIMMOE
JBH)KCHUE.

CosniHeuHas cucTeMa.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprum CoiHila U 3BE3.
3BE3M1bl, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajbHbIA Klacc —
CBETUMOCTBY». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] T[JIaBHOM IIOCIENOBATEIbHOCTU. BHyTpeHHee CTpoeHHue
3B€311. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUU U 3BoIonMU CosHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muneunbiii I[lyts — Hama I'amaktuka. Ilomoxxkenue u aBwkeHue CoJiHIIA B
lN'anaktuke. Tunel ranaktuk. Paguoranmaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKTUK.

Bcenennas. Pacimmmpenue Beenennoit. 3akon Xa0606ia. Pa3beranue rajakTuk.
Teopus bosbmoro B3peiBa. PeukToBOE M3nydeHHE.

Macurabnas ctpyktrypa Beenennoil. Metaranaktuka.



Hepeménubie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxue nabarooenus

HaGmtonenust HeBOOPY>KEHHBIM TJIA30M C HCIOIb30BaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHU I ISl ONIPEICIICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Msi CEBEPHOro MONyIIapus U sIPKUE 3BE3IBI.

HaGmonenus B Teneckon JIyHsl, mianet, Miieunoro Ilytu.

Oo6o0maromee NOBTOPEHUE

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COITMAILHOM U ATUYECKOU c(epax AesTEILHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKH
U aCTPOHOMUU B COBPEMEHHOUM HAYYHOU KapTUHE MHUPA, POJib (PU3NYECKOU TCOPUH
B (OpMUpPOBAaHUM TMpPEJACTABICHUN O (U3NYECKOW KapTUHE MHUpa, MECTO
dbu3nYecKor KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 kilacce ocymliecTBIsIETCS C
y4€TOM COJIEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€ C KypcaMHd MAaTeMaTHUKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoswcnpeomemnvle nousmusi, CBA3aHHBIE C W3YYEHHWEM METOJIOB HAay4YHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MUecKkas BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: peUIEeHUE CHUCTEMbl yPABHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPbl U HMX NPOEKUMU HAa OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTApHBIX (YHKIMM, TpU3HAKA TMOA00USI TPEYroJbHUKOB,
ompeiesIeHUE TUIONIAAu TUIOCKUX GUryp U 00bEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKHBOW MPUPOJE, KoJieOaTeIbHbIC
JIBUKCHUS B )KMBOW MPUPOJIE, ONTUYECKUE SBJICHUS B )KMBOW MPHUPOJIE, ACUCTBHE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJN, MEXaHW3Mbl O0Opa30BaHMSI KPUCTAJUIMUECKOW PEMmIETKH, CHEKTPaTbHBIN
aHaJun3.

leoepaghusi:  marHUTHBIE TIONMIOCA 3€MITM, 3aJIeKW MArHUTHBIX PV,
doTochEMKa 3eMHOM MOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHHI.

Texnonocua: NWHWUM DIEKTPOIIEpENAd, TEHEPATOP MEPEMEHHOr0 TOKa,
AJIEKTPOJBUTaTENb, WHIYKLIHWOHHAS II€Yb, pajap, PaAuONPUEMHHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA aImmapar, BOJOKOHHAsS OIITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pu3nMka» Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznkay TOIKHBI
OTpa)kaTb TOTOBHOCTh U CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEILHOCTH B MPOILIECCE peaiu3alli OCHOBHBIX HaIpaBJICHUMN
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMM 00YJAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKHMX TYMAaHUCTUYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHu3allly;

YMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBHH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2)IaATPUOTHYECKOr0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHONIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4)3cTeTUYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEeTro (GU3NYECKON HAYKE;

5)Tpya0oBOro BOCIUTAHMS:



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

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOPa30BaHUIO B 00JIACTH
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6)3K0JI0rH4eCKOro0 BOCIIUTAHMSA:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUM B OKPYKAIOIIEN CPEJC HA OCHOBE
3HAHMS 1IeJIeld YCTOWYUBOIO Pa3BUTHSI YEIOBEUYECTBRA,;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7)IIeHHOCTH HAYYHOI' 0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIllecce
U3ydeHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NeATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIEe JeHCTBHSI
ba3oBble JJoruuyeckue AeMCTBUS:
CaMOCTOSITETbHO  (OPMYNIHMpPOBAaTh M aKTyaJu3UpOBaTh  IpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENENIATh IIeJIM JEATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHKEHHUS,
BBISIBIIATH  3aKOHOMEPHOCTHM W TPOTHBOPEYMs] B  paccMaTPUBAEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTepHUaIbHbIX U HEMaTEpHUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEIHLHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJbTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM AEATCIHLHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH PpabOTy B YCIOBHSX  peajbHOTIO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKHe 1eMCTBHUA .
BJIQJICTh HAYYHOM TEPMHUHOJOTHEH, KIIOYEBBIMH MOHATUSIMU U METOJaMU
bu3nUecKol HAyKH;
BJIaJICTh HABBIKAMH y4€OHO-HCCIIE0BATEILCKON M MIPOCKTHOMN JAEATCIHHOCTH
B 00JlacTH (QU3HUKU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY MOUCKY



METOJIOB pEIIeHUs 3aJad (U3HYECKOTO COJEpKaHMs, NPUMEHEHHIO Pa3IU4HbIX
METO/I0B [TO3HAHUS;

BJaJ€Th BHUJAMU JAESATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAaHHS, €ro
MHTEpNpETalny, MNpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[IaHUN YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISBJISITh MPUYMHHO-CJIEJACTBEHHBIE CBSI3M M AaKTyaJU3MpOBaTh 3a/aauvy,
BBIIBUT'aTh TUINOTE3y €€ pelleHus, HaXOAUTh apryMEeHThl JJi J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PELLICHUS;

aHAIM3UPOBATH TIOJIYYEHHbIE B XOJE pEIIeHUs 3aJadd  Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, MPOrHO3UPOBATH U3BMEHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OPMYIUpPOBATH COOCTBEHHBIE 3a/Jayd B 00pa30BATENbHOM
JEeSTENbHOCTH, B TOM YUCJIE MPU U3YYEHUU (DU3UKU;

JaBaTh OI[CHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B TNPAKTUUYECKYIO 00JacTb
KU3ZHEEATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTel;

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

CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.
PabGora ¢ undgopmanmeii:

BJa/IeTh HaBBIKAMM TOJy4YeHUs HWH(opManuu (U3HMUEeCKOro COAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIHHO OCYIIECTBIATh TOUCK, aHAJIM3,
CUCTEMATH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3IUYHBIX BUIOB U GopM
IPE/ICTABIICHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJIOTUW B PELICHUU KOTHUTHMBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AI[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HSProOHOMUKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, PECcypcocOepeKeHus, MPaBOBBIX U  OATHUUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COAEpXKaHUS B pa3IMYHBIX (opmaTax C
y4€TOM Ha3zHaYeHUS WH(OpPMAIUU U IIEJIEBOM ayJJUTOPUHU, BBIOUpask ONTUMATHHYTO
Gopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

OCYIICCTBIISITh  OOIIEHWE Ha Ypokax (U3MKH W BO BHE-YPOUHOU
NEATENbHOCTH;

pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyalldd M CMST4aTh
KOH(JIMKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;



[IOHUMAaTh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXKOI'0 YE€HA KOJUICKTUBA,

IIPUHUMATh  L€IM COBMECTHOM  ACATENIbBHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensaTh poid € YY4ETOM MHEHHMHM YYaCTHUKOB, OOCYXKIAaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOIO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTBI, OLICHMBATh HJEU C M[O3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PerynsiTuBHBIE YHHBeEPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

CaMOCTOSITETTFHO OCYIIECTBISITh TIO3HABATEIBHYIO JESATEIBHOCTh B 00JacTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIIbHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3aJiay, TUIaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOUTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHHI;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO J3PYAWIMA B OO0JACTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBHI B JIESITEIHbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IIEIISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBUA M MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJIbTATOB W
OCHOBaHUM;

UCTIOJIb30BaTh MPHUEMBI pedIIeKCHH I OLIEHKH CUTYallld, BHIOOpAa BEPHOTO
pEIICHHS;

YMETh OIICHMBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS TO WX
CHI)KCHHIO;



MpPUHUMATh MOTHBBI W apTyMEHTBHl APYTHX TMPU aHAIU3E pPE3yIbTaTOB
TeSTEHHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJTOCTATKU U JIOCTOMHCTBA,

MpPUHUMATh MOTHBBI W apTyMEHTBHl APYTHX TMPU aHAIU3€ pPe3yIbTaTOB
TESATEIBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO APYTHX HA OMIMOKH.

B mporecce nOCTHKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKe IS YPOBHA CpPEIHEro oO0Imero oOpa3oBaHUA Yy OOYYarOIIUXCS
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH UHTCIIJIEKT, TIPEIIOIar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMSI, BKJIFOYAIOIIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIILHOE
COCTOSIHWE, BUJICTh HANPABICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOUW cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIMPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHWE, CIIOCOOHOCTh aJanTHPOBAaThCI K
HMOIMOHAIBLHBIM U3MEHECHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHIKECHUIO MU U
yCIieXy, ONTUMHU3M, WHUIIMATHUBHOCTh, YMCHHE JCHCTBOBATh HMCXOJS W3 CBOUX
BO3MO>KHOCTEH;

AOMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHUE
IpYTHX, YYUTBIBATH €ro TPH OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOILIECHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

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

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOU TEXHUKU H
TEXHOJOTHM, B NPAKTUYECKOW AECATEIIBHOCTU JIFOAECH, LIEJIOCTHOCTh U €IUHCTBO
du3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
TOYEYHBIN JIEKTPUUECKHUM 3apsl, Jyd CBETA, TOUYECYHBIM UCTOYHUK CBETA, sIACPHAs
MOJICNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sJpa MPH PEUIeHUH (PU3HMUECKHUX
3aj;ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMUKHN U KBAHTOBOM (DU3UKU: DJIEKTpUUECKAs MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JECHUCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuToOB, JJICKTPOMArHUTHAasi WHAYKIUS, JACHCTBUE MArHUTHOTO TOJA Ha



MPOBOJIHUK C TOKOM W JIBIDKYIIMUCS 3apsiji, DJIEKTPOMArHUTHBIC KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEMHOE pPAacIpOCTpaHEHUE CBETa, OTPaXEHUe, MPETOMIICHUE,
unrtepdepennus, audpakuus W OOJdApU3alUSg  CBETa, JHUCIEPCUS CBETa,
dotoanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJia, €CTECTBEHHass W HMCKYCCTBEHHAas
PaIMOaKTUBHOCTD;

OMUCHIBATh W3YYEHHBIE CBOMCTBA BelIeCTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYIO  MPOBOJUMOCTh  Pa3IUYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOIIECCHI), HCMONB3YSd (PU3NUecKue BETUYUHBI:
ANIEKTPUYECKUI 3apsij, CUjia TOKa, DJEKTPUUECKOE HAMPSIKEHUE, DJIEKTPUUECKOe
COMPOTHUBIICHHE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABMKYIAs cuia, padoTa TOKa,
WHIYKIUST MarHuTHOTO Toyisi, cujia Awmrepa, cwia JlopeHiia, WHIYKTUBHOCTH
KaTYIIKH, SHEPrusl JJICKTPUYECKOTO0 W MArHUTHOTO TIOJICH, TMEepHuoa M YacToTa
KoseOaHuii B KoJieOaTeJIbHOM KOHTYpe, 3apsii M Ccujla TOKa B Ipoliecce
FapMOHMYECKHUX JJIEKTPOMArHUTHBIX KoJieOaHuii, (OKyCHOE pacCTOSHHUE U
ONTHYECKAasl CHWJIa JIMH3bI, NPH OIMUCAHWHM TMPABWIHHO TPAKTOBATh (HU3UUYCCKHIMA
CMBICJI HCIIOJIB3YEMBbIX BEJIWYWH, HMX OO0O3HAUYCHUsS] W CIUHMIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JaHHYK (U3WYECKYH0 BEIWYHUHY C JPYTUMH
BEJIMYMHAMUY;

ONHUCHIBATh HW3YUYECHHBIE KBAHTOBBIC SIBJICHUS M TIPOLECCHI, HCIOIb3YS
(du3znueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acToTa CBETa, PHEPTHUsl U UMITYJIbC (DOTOHA, IEPHUO/I MOTypacnaaa, YHEPTUs CBS3H
aTOMHBIX SIIEP, MPU OINUCAHWU TPABUIBHO TPAKTOBATh (DUIUUECKUN CMBICH
UCIIOJIb3YEMbIX BEIIMYUH, UX O0O3HAYEHUS M E€JMHUIIBI, YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYIO BEIWYUHY C JAPYTUMH BEITUYHMHAMM,
BBIUUCTISITH 3HaUCHHUE (PU3NYECKON BEJIMUNHBI;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJIeIbHOTO
COCOMHEHUS MPOBOJHUKOB, 3aKOH J[xoyns—JleHna, 3akOH BIEKTPOMArHUTHOU
MHIYKIHWH, 3aKOH MPSMOJUHEHHOTO0 PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHeHHe OiHIITeHa mist GorodddexTa,
3aKOH COXpPAaHEHUSl SHEPruH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXpPaHEHUS
AIEKTPUUYECKOr0 3apsijia, 3aKOH COXPAaHEHHUSI MAacCOBOI0 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaa, Mpy 3TOM pas3indaTh CIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOEC BBIPAXKEHWE W YCIOBUA (TpaHMIIBI, 00JIACTH)
MIPUMEHUMOCTH;

ONpENIENATh HAMIPaBJIECHUE BEKTOPAa MHAYKIIMH MAarHUTHOTO MOJIsi IPOBOHHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHna;

CTPOUTh M ONHUCHIBaTh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJIOM,
TOHKOM JINH30M;



BBITIOJIHSITh JKCIIEPUMEHTBI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBaTh mOpoOJeMy/3agady W TUNOTE3Yy Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEJI0KEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUsI (PUBHUUECKUX BEIUYUH, TPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHHS M HMCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJIEJIOBATh 3aBUCUMOCTH (U3UYECKUX BEIUYUH C UCIOJIb30BaHUEM
OpPSMBIX HW3MEPEHUN: TPU OSTOM KOHCTPYUPOBAaTh YCTAHOBKY, (PUKCHpPOBATH
pe3yabTaThl MOTYYCHHOW 3aBUCUMOCTH (U3WYECKUX BEJIWYUH B BHUJAC TaOIHI] U
rpaduKoOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

coOmroaTh npaBuiia 0€30MacHOro TpyjAa MpHU MPOBEACHUHM MCCIEA0BAHUNA B
paMKax ydeOHOTro DJKCIEpUMEHTa, Yy4eOHO-HCCIETOBATEIbCKONM W TMPOEKTHOM
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemare pacu€THbIE 3a7a4d C SBHO 33JJaHHOW (U3UYECKONW MOJICIbIO,
UCTIONB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4H
BbIOMpATh (HU3MUECKYI0 MOJIEb, BBIIEIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl €€ pellieHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HaYCeHUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1aui: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMNOpOl Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpECTaBJICHUs Y4eOHOW M HAYyYHO-TIOMYJSIpHONW MH(pOpPMAIUH, TTOTYyUYEHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUUYECKH aHAM3UPOBATH MOJIyIaeMyr0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAIWH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inydaTh yCIOBUS UX O€30MMACHOTO HCIIONIH30BAHUS B MMOBCEIHEBHOMN
AKU3HHU.
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