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NNOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o ¢usnke 6a30BOro ypOBHS Ha YPOBHE CpEIHETO 00IIero oopa3oBanwus pazpaboTana
Ha OCHOBE TOJIOXEHUI 1 TpeOOBAaHUH K pe3ylibTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTEeIbHOM MTPOrpaMMBbl,
npeacraBieHHbx B ®I'OC COO, a takxke ¢ yuéroM denepanbHOi pabodeil mporpaMMbl BOCIIUTAHUS U
KOHIENIMK TpenojaBaHus ydeOHoro mnpenmera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3ALMIX
Poccuiickoit @enepannu, peaanu3yonmx OCHOBHbIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Conepxanue mporpaMMel 1O (u3uMKe HampaBiieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTUHBI Mupa obyyaronuxcsa 10—11 kiaccos npu o6yuenuu ux ¢usznuke Ha 0a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-/IeITeIbHOCTHOTO TIoxoa. [Iporpamma no ¢usuke coorBercTByeT TpedboBanusm GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM U METAalpeIMETHBIM pe3yjbTaTaM OOydeHHs, a TakKKe
YYUTBIBAET HEOOXOAMMOCTh peaM3alui MEXKIPEIMETHBIX CBSI3eH (PM3MKH C €CTECTBEHHO-HAYYHBIMU
yueOHBIMU TIpeMeTaMu. B Heil onpenenstoTcsi OCHOBHBIC IENIM M3Y4YeHUs (PU3UKU HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHMs, IUIAHUPYEMbIE pE3YylbTaTbl OCBOEHUS Kypca (U3UKH: JIMYHOCTHBIE,
MeTarpeIMETHbIC, TpeAMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma 1o (pu3mnke BKIIOYAET:

® [UIAHUpYEMBIE pEe3yJNbTaThl OCBOEHHUS Kypca (u3MKH Ha 0a30BOM YpOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YIbTAThI IO rojiaM O0yUEHUs;

e conepkanue yueOHoro npeamera «dusnkay 1o rogamMm oOydeHHs.

®dusnka Kak Hayka O Haubosee OOMMX 3aKOHAX MPHUPOJBI, BHICTYMAas B KadeCTBE YYEOHOTO
npeaMeTra B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJaJ B CHUCTEMY 3HAaHUH 00 OKpY’KaroIleM MHpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOpa3yIOLIUil ISl €CTECTBEHHO-HAy4YHBIX YYEOHBIX IPEIMETOB,
MOCKOJIBKY (PU3MYECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUHN, N3y4aeMbIX XUMHUEH, OMOJIOTHEH,
dbusndeckoit reorpadueit u actponomueii. Mcrosnp3oBaHue U akTUBHOE MMPUMEHEHNUE (PU3NYECKUX 3HAHUI
olpesieNiieT XapakTep U pa3BUTHE DPA3HOOOPA3HBIX TEXHOJOIMH B cepe 3HEpPreTHKH, TpPaHCIOopTa,
OCBOEHHUSI KOCMOCAQ, ITOJIyYE€HHUs HOBBIX MAaTEpUajOB C 3aJlaHHBIMM CBOMCTBaMM U Jpyrux. M3yudenume
($U3KMKY BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaromnxcs,
B (opMHUpOBaHHME YMEHHMIl NPUMEHATHh HAy4YHbIH METOJ TMO3HAHMS NPU BBITOJHEHUHM HUMHU Y4E€OHBIX
UCCIIEI0BAHUMN.

B ocHOBY Kkypca pu3ukH U1 ypOBHS CpeIHEro o0Iero o0pa3oBaHus MOJI0XKEH Psil UAEH, KOTOpbIe
MO’KHO pacCMaTpUBAaTh KaK MPUHIUIIBI €0 TOCTPOEHUSI.

Hoes yenocmunocmu. B cOOTBETCTBUM C HEMl Kypce SIBISIETCS JIOTUYECKH 3aBEpIIEHHBIM, OH
COJCPKUT MaTepuajd U3 BCEX pa3lesioB (M3MKM, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOH, Tak H
COBPEMEHHOM (PU3HKH.

Hoesn cenmepanuzayuu. B cooTBeTcTBUM € HEW Marepual Kypca (U3UKHM OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Begymmm B Kkypce sBiseTcs (OpMUpOBAaHUE MPENCTaBICHUM O CTPYKTYPHBIX
YPOBHSIX MaTE€pHUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus MpennojaracT HCHOJIb30BAHUE TI'yMaHHUTApHOTO
noTeHuuana Gu3nIecKoil HayKu, OCMBICIICHUE CBSI3U PAa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBA, a TaAKXKe
C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJOTHYECKUMH MPOOIEMaMH.

Hoes npuxnaonoi nanpasnennocmu. Kype Gpu3nku npeanosiaraetT 3HakOMCTBO C IIUPOKUM KPYTroM
TEXHUUYECKHUX U TEXHOJIOTMYECKUX MPUIIOKEHUIN U3YUEHHBIX TEOPUI U 3aKOHOB.



Hoes sxonozuzayuu peanusyeTcsi MOCPECTBOM BBEICHHUS AJIEMEHTOB COAEPIKAHUS, MOCBSIIEHHBIX
HKOJIOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJOTHH, a
TaKxke 00CyKAeHUs Po0IeM PallMOHAIBHOTO MPHUPOIOTIOIB30BAHMS U AKOJIOTHYECKON O€30MaCHOCTH.

CrepKHEBBIMHU JIEMEHTAMH Kypca (PM3UKH Ha YPOBHE CpPEIHEro oOIiero oOpa3oBaHuUs SBISIOTCS
¢buznueckue teopuu (hopMupoBaHHE NPEICTABICHUNH O CTPYKTYpE MOCTPOSHUS (PU3UUECKOW TEOpHUH,
ponu pyHAaMEHTaIbHBIX 3aKOHOB M IMIPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJIE, IPaHUIIAX
NPUMEHUMOCTH TEOPHIA, 1151 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHHH U MPOLIECCOB).

CuUCTEeMHO-IEATETPHOCTHBIN MMOAX0A B Kypce (U3MKHM peanu3yeTcss Mpekae BCero 3a CYer
OpTraHHU3aIH YKCIEPUMEHTAIBHON JesTebHOCTH o0y4varomuxcs. [jis 6a30Boro ypoBHsS Kypca PU3UKH —
3TO HCIOJIB30BaHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H JIa0OpaTOPHBIX padoT,
KOTOpbIE B Mporpamme mo ¢Gu3uke oObeAWHEHBI B OOIIMN CIUCOK YYCHHMUYECKHX MPAKTHUYECKUX padoT.
Boigenenue B ykazaHHOM IepedHe J1a0OpaTOPHBIX padoT, MPOBOAUMBIX JJIsi KOHTPOJI U OLIEHKH,
OCYIIECTBIISIETCSl YYACTHUKAMHU 00pa30BaTEIbHOIO MpOIecca UCXOs U3 0COOCHHOCTEH MIIaHUPOBAHUS U
ocHaieHus: kabuHera Qusuku. [Ipu 3ToM obecrneunBaeTcsi OBIAJCHHE OOYYAIONIMMHCS YMEHUSIMU
IPOBOJUTH KOCBEHHBIC M3MEPEHHs, MCCICIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BETMYMH M TIOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPETIOKEHHBIX THIIOTE3.

bonbuioe BHUMaHME yaenseTcsl PEHICHUIO PAacYETHBIX M KAuyeCTBEHHBIX 3adad. llpu sTtom s
pacu€THBIX 3a7a4 MPHOPUTETOM SBJSAIOTCS 3aJaud C SBHO 33JaHHOM (U3UYECKOW MOJEINbIo,
MIO3BOJISIOIINE TIPUMEHSATh M3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zeria Kypca, Tak U
MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. J[s KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISFOTCS 3a/IaHUS Ha
O00BsICHEHUE MpOoTeKaHUs (U3NYECKUX SBJICHMH M MPOLECCOB B OKpY’Karolled >KU3HHU, TpeOyroliue
BbIOOpa (pU3HUECKON MOJIENN TSl CUTYaIlUH NIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu OI'OC COO k MarepuaibHO-TEXHUUYECKOMY OOECIECYCHHIO
yaeOHOro nporecca 6a30BbIi yPOBEHb Kypca (U3MKH HAa YPOBHE CPETHEr0 OOIIEro 00pa3oBaHus JOJDKEH
U3y4yaThCs B YCIOBMSAX MPEIMETHOTO KaOuHeTa (M3MKU WM B YCIOBUSX MHTEIPUPOBAHHOTO KaOHMHETa
IpPEMETOB €CTeCTBEHHO-HAyyHOro uukiaa. B kaOuHere (u3MKM JOMKHO OBbITH HEO0OXOAMMOE
nmabopaTopHOe 00OpYyAOBaHWE ISl BBINOJHEHHS YKa3aHHBIX B TPOTrpaMMe MO (PH3HKE YYEHHIECKHX
NPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000py/I0BaHHE.

JleMoHCcTpanoHHoe 060opynoBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPHHLMIIOM MHUHHUMAIBbHOM
JIOCTAaTOYHOCTH M 00€CHeunBaeT IOCTAHOBKY MEPEUYMCICHHBIX B IMporpamMme Mo (U3HMKe KIHOUEBBIX
JNEeMOHCTpAIMid IS MCCIIEJOBAaHUS HM3y4aeMbIX SIBJICHHH W  TIPOIECCOB, OMIMPHUYECKUX U
(byHIaMEHTATFHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpyIOBaHHME JJsl YYEHHYECKUX IPAKTHUECKUX paboT (opMmupyercss B BuUe
TEMAaTUYECKUX KOMIUJIEKTOB M 00ecreumBaeTcs B pacdy€re OJHOr0 KOMIUIEKTa Ha JIBYX OOYYaroIMXCs.
TemaTndeckne KOMILIEKTHI J1a00OPaTOPHOTO 00OPYIOBaHHS OJHKHBI OBITH MMOCTPOEHBI HA KOMITJIEKCHOM
UCTIOJIF30BaHUH aHAIOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX W3MEPHUTEIBHBIX CHCTEM B
BUIe HU(PPOBBIX JTa0OPATOPUIA.

OCHOBHBIMH 1IENISIMU U3Y4eHUs1 GUMKU B 0011IeM 00pa30BaHUU SBISIIOTCA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYalOMIMXCS K HAYYHOMY H3YYEHHUIO HPUPOIHI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEICTABICHUIA O HAYYHOM METOJIe O3HAHUS U (DOPMUPOBAHHE HCCIICAOBATEILCKOTO

OTHOILIEHHS K OKPY’KAIOLIUM SIBJICHUSM;
e (opMupoBaHHE HAYYHOI'O MUPOBO33PEHHS KaK pe3yibTaTa U3y4eHUs] OCHOB CTPOCHUS MaTEpUU
1 QyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;



dopmupoBaHne YMEHHH OOBSCHATH SIBJICHUS C KCIOJIB30BaHHEM (U3NUYECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTeJIbCTB;

¢dopmMupoBaHUE TPEACTABICHUNA O pONU (U3MKU A PA3BUTUSA JPYTUX E€CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOT .

JlocTrkeHue 3THX Lesell 00ecreyrBaeTCs PelIeHHeM CIICAYIONMX 3a/1a4 B MPOIECCe U3ydYCHHUs
Kypca (PM3UKU Ha YPOBHE CPETHETO OOIIEro 0Opa3oBaHuUs:

NpUOOpETeHNE CHUCTEMBI 3HAaHUH 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIIOYass MEXAaHUKY, MOJIEKYJSIDHYIO (U3MKY, DJIEKTPOAWHAMHKY, KBAaHTOBYIO (GHU3UKY H
AIIEMEHTHI aCTPOPU3UKH;

dbopMHupoBaHHE YMEHHH NPUMEHSATH TEOPETHUECKHE 3HAHUS Ui OOBSICHEHUS (PU3MUECKUX
SIBJICHUI B IPUPOJIE U ISl IPUHSATHS PAKTUYECKUX PELICHHUH B TIOBCETHEBHOW JKU3HH;
OCBOEHHE CHOCOOOB pEIICHHs Pa3jIMYHBIX 3a/ad C SIBHO 3aJaHHOW (DPU3UYECKON MOAENbIO,
3a1a4, IMOJPa3yMEBAIOIIUX CAMOCTOSTEIBHOE CO3/aHue (DU3NYECKOW MOJENH, aaeKBaTHON
YCIIOBUSM 331a4H;

NOHMMaHHe (U3NYECKHMX OCHOB M TPUHLMUIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJOTUYECKUX MPOLECCOB, MX BIUSHHS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHHE METOJAAMH CaMOCTOSITEIbHOTO IUIAHMPOBAaHHS W TPOBENCHHUS (U3MUECKHX
OKCIEPUMEHTOB, aHaIM3a M MHTEpIpeTanuu HH()OpMAIUH, ONpEAETICHUs JOCTOBEPHOCTH
HOJTY4EHHOTO Pe3yJIbTara,;

CO3JJaHME YCIOBHUH JUIS pPAa3BUTUS YMEHHUIl IPOEKTHO-HUCCIENIOBATEIBCKONH, TBOPYECKON
NEeSITETTHHOCTH.

Ha u3yuenue ¢usuku (6a30Bblii ypOoBEHb) Ha YpOBHE CpelHEro olmiero oopa3zoBaHUs OTBOJUTCS
136 yacoB: B 10 knacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipennaraemplii B mporpamMMe Mo (QHU3MKE IepedyeHb J1a0OpaTOPHBIX M MPAKTUYECKUX pPadoT
ABJIIETCS. PEKOMEHIOBaHHBIM, YYUTENb JIENAaeT BBHIOOP MPOBEACHUS J1TaOOPATOPHBIX padOT U OMBITOB C
y4€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXcs.



COJAEP)KAHUE OBYYEHUA

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoOMacHUMHAA UHOYKYUA

IlocTosiHHbIE MarHuThl. B3auMomelcTBHE INOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMU. [[pyHIMI Cynieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
nHAyKuuu. KapTuHa TMHUI MarHUTHOW MHYKIMU MOJISI [IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie NpOBOAHUKA C TOKOM. KapTuHa JWHUA MHAYKIMU MarHUTHOTO IO
JUIMHHOTO IPSIMOIO MPOBOJAHHKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. JIBHKEHHE 3apsyKECHHOM 4YacTULBl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenua.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
ONEeKTpOABUKYLIAs CUJIa MHAYKLIUU. 3aKOH 3JIEKTPOMarHuTHON MHAykuuu ®apanes.

BuxpeBoe naiekTpudeckoe mojie. OJEKTPOABMIKYIAs CWJIA HMHIAYKIMH B IIPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIA CAMOMHTYKIUH.

OHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE IMPUMEHEHHE: IOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHl, MJIEKTPOJIBUraTellb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS 11€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO ITy4YKa MarHUTHBIM I10JIEM.

JIHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME NEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTh 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHHUS MarHUTHOIO
MIOTOKa.

SBiIeHNE CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3y4yeHre MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

HccenenoBanue 1elcTBUS NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.

Pa3gen 5. Koj1ie0aHus M BOJHBI



Tema 1. Mexanuueckue u 31eKmpoOMaZHUmMHble KOJ1€0AHU

Konebarenbnass cucrema. CBoOogHbIe MexaHMUYecKHe KojeOaHus. [‘apMoHMuYeckue
konebanus. Ilepmon, wactora, amrumtyna W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHMYECKMX KojeOaHuii. [IpeBpaimienue sHepruu
IIPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHTYype. AHAJNOTHs MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHUH B MICATLHOM KOJIeOATEIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYy)XeHHble MeXaHHUYECKHE KOJeOaHus.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tepemennbiil ToK. CUHYCOMIAIbHBIM NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIIIUTYHOE U IEHCTBYIOLIEE 3HAUEHNUE CHIIBI TOKA U HAIPSyKEHUS.

Tpancdopmarop. I[IpousBoactBo, nepegaya W NOTPEOJIEHUE 3IEKTPUUECKOW HSHEPIUU.
OKOJIOTUYECKHE PUCKH IpU IPOU3BOJCTBE AJEKTpodHepruu. KynbTypa uCnonb30BaHUSA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU.

TexHuueckue yCTpOCTBA M NPAKTHUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUH 3BOHOK,
TeHEpaTOp IEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBINA WM MaTeMaTHYeCKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BEIHYKJIEHHBIX KOJIEOAHUH.

Hab6monenue pezonanca.

CB00OIHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOopa.

Monenb IMHUY 3IIEKTPOIIEpeadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTHU NEPHOa MAJIbIX KoJieOaHUl rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne IEpEMEHHOIO TOKa B ILENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U Pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexanuueckre BOJIHBI, yclIoBUs pacnpoctpanenus. Ilepuoa. CkopocTs pacrpocTpaHeHus
U JMHa BojHbL. [lomepeuHble M MpOAOIbHbIE BOJMHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHBIE BOJHBI. YCJIOBMS M3Iy4EHHUsS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B anextpomaruutHoil BoaHe. CBOMCTBA 31EKTPOMArHUTHBIX
BOJIH: OTpa)KCHUE, IpeJOMJIeHHe, moysipu3anus, audpaxuusd, uHrepdepeHuns. CKopocTh
JJIEKTPOMAarHUTHBIX BOJIH.



[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIUIIBI paIuOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEeH Cpeibl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
YJIbTPa3BYKOBas IMAarHOCTHMKA B TEXHHKE W MEIULMHE, pajap, PaauONpPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Llemoncmpayuu

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 Tuppakind MEXaHHYECKUX BOJIH.

3BYKOBOH PE30HAHC.

Habmroienue CBS3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOU
KOJICOAHUH.

WccnenoBanne  CBOMCTB — DJIGKTPOMAarHMUTHBIX — BOJIH:  OTpPa)X€HUE, IMPEJIOMIICHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonnHeitHOe pacripocTpaHEeHHUE CBETa B OJHOPOIHON Cpelie.
JIyud cBeta. ToYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHune H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenune cBera. 3aKkOHBI TMpEJIOMIICHHUS CBeTa. AOCOJIOTHBIM TOKa3aTesb
npenomieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHBId yrojg MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6emoro cera. L[ser.

ColOuparoniue W pacceuBarIiue JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasi cuia TOHKOW JUH3bL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX U PACCEUBAIOIINX
nuH3ax. @opmysa TOHKOM JIMH3BL. Y BEIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUUECKOM ONITHUKH.

BonnoBass omnrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOIOZICHUSI MAKCUMYMOB ¥ MUHUMYMOB B HHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(pa3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakiuonHas pemérka. YcioBue HAOMIOACHHUS TIJIABHBIX
MaKCHUMYyMOB TPHU MaJleHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, Iyma, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHKPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTHKA, AU(PPAKIIMOHHAS
pemETKa, TOISTPOUSI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacHpOCTpaHEHHE, OTPaKEHUE M IMperomiieHHe cBeTa. Onruueckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpakeHne. Mojiesib CBETOBO/IA.

HccnenoBanue CBOMCTB M300paKCHUM B JIMH3aX.



Mozenu MEKpPOCKOTIA, TEJIECKOTIA.

Habmonenue natepdepeHnm crera.

Hab6monenue nudpakiuu cBera.

HabGnronenue qucnepcuu certa.

[Tony4yeHue criekTpa ¢ TOMOIIBIO TIPU3MBL.
[Tony4yeHue criekTpa ¢ TOMOIIBI0 TU(DPAKIIMOHHON PEIIETKH.
Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
W3mepenue nmokasatelis IpeioMIICHUS CTEKJIA.
HccnenoBanue CBOWCTB N300pXKCHHUH B JIMH3aX.
Hab6mronenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEJIBLHOCTH
['paHuLbl TPUMEHUMOCTH KJIACCHUUYECKOW MeXaHuKHu. llocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTh MOIYJISI CKOPOCTM CBE€Ta B BaKyyme, MPUHIUII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHHU U COKPAILCHUE JIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.
CBs13b MacChl ¢ SHEPTUEH U UMITYIILCOM PEISITUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®oronsl. ®opmyna I[lnanka cBs3u SHEpPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMIYIHC
dboToHa.

OtkpeiTue u wuccienaoanne Goroadpdexra. Omnbitet A. T'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmTeiHa 1 Gpororddexra. «KpacHas rpanuna» gorosdexra.

JlaBnenue cera. OnwiTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue yCTpoOIiCTBA M NpaKTHUECKOE NpUMEHEHHe: (PoTodjaeMeHT, (OTOAaTUuK,
COJIHEeYHast 6aTapest, CBETOIHO/.

Jlemoncmpayuu

®doTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

UccnenoBanue 3akoHOB BHemHETO GoTorddexra.

Cseroauog.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccessauto o -wyactuil. [lmanerapHas
mozenb atoMa. Iloctymnarel bopa. U3nyuenue u nornomenue GOoTOHOB NpU MEPEXOe aToMa ¢
OJIHOTO YpOBHSA »HEprud Ha Jpyroil. Buasl cnextpoB. CHekTp YpOBHEHl SHepruu aroma
BOZIOpPOAA.

BosHoBbie cBoiicTBa yacTull. Bonuel ae bpoitnsa. KopnyckynsipHO-BOTHOBOW Tyalu3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHudyeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHUE: CIEKTPaJbHBbIM AaHAJIN3
(cieKkTpocKoM), Ja3ep, KBAHTOBBI KOMITHIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabumroneHne nuHeHyaThIX ClIEKTPOB U3JIY4EHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hablnronenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHThI,  JOKa3bIBAIOUIUE  CIIOKHOCTb CTPOEHHUs  sjpa. OTtkpbITHE
panuoaktuBHOCTH. OmbIThl Pe3epdopnaa no onpenenenno coctaBa paaAuoaKTUBHOTO H3ITYYCHHUS.
CgoiicTBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTue npoTOoHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucino siapa. M30tonsl.

Anbda-pacniaa. DIEeKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaauOaKTUBHOIO pacIaja.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Snepuble peakuuu. [lenenue u cUHTE3 SAED.

Snepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiieMbl W MEpPCIEKTUBBI  SACPHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHON SHEPTreTHKH.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.

dyHnaMeHTanbHbIE B3auMoelcTBus. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYecKne YCTpOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHas boMOa.

Llemoncmpayuu

CuéTurK MOHU3UPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadpusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH
Oranel pa3Butus acTpoHoMuu. llpuxkiiagHoe UM MHpOBO33pPEHUECKOE 3HAUYEHHUE
aCTPOHOMMHU.

Bun 3B€31H0r0 Heba. Co3Be3nus, spKkue 3BE3/1bl, JIAHETHI, UX BUAUMOE JABHKEHUE.

Conneynas cucrtema.

Connue. Conneunass akTuBHOCTh. Mcrounuk sHeprum ConHoa M 3BE3A. 3BE3ABI, UX
OCHOBHBIC XapaKTepHUCTHKH. JluarpaMma «CHEKTPaJbHBIA KJIacC — CBETUMOCTbY». 3BE3IbI
IJIABHOM MOCIEA0BATEIIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOMU
NOCIIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUSA O
MPOUCXOKACHUH U 3BoonnK CoJIHIA U 3BE3/. DTaNbl )KU3HU 3BE3]L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
ranakTuk. Paguoranaktuku u kBazapbl. UEpHBIE ABIPHI B SIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6na. Pazberanuwe ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.
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Hepewménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabumtonieHnss HEeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIpEIeNICHUs] MTOJIOKEHHUS HeOSCHBIX 0O0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nomymapus 1 sipKue 3BE3.bl.

Hab6nronenus B reneckon JIynsl, muiraner, Mieunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THUYECKOW cdepax AeATeNIbHOCTH 4YelOBeKa, pOJib M MeCTO (PU3MKM U acCTPOHOMHHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
npeCTaBICHUN 0 (PU3MYECKON KapTHHE MHUPA, MECTO (PM3UIECKOI KapTHHBI MUPa B 00LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 11 kiacce ocCylIecTBISIETCS C y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnusie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHME, HaydHbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TeOpus, HaOIIO/EHHE,
DKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI U HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JIEMEHTApHBIX (DYyHKIIHIA,
MPU3HAKU TI0JI00MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snexrpuyeckue SBICHUS B JKMBOW MIpUpOJiE, KojeOaTenbHbIE IBUKEHUS B
JKUBOM NIPUpOJIE, ONTUYECKUE SIBIICHUS B JKUBOM MPHUPOJAE, NEHCTBUE pagualii Ha >XUBBIC
OpraHu3MBl.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KpPHUCTAUIMYECKass CTPYKTypa TBEPABIX TeEI,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN peIETKH, CIIEKTPaIbHbIN aHAIH3.

l'eoepaghus: marHUTHBIE TOTIOCA 3€MJIM, 3aJI€KH MArHUTHBIX PYHA, POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, IIPEICKA3AHUE 3EMIICTPICCHUM.

Texnonocus: MTUHUM SJEKTPOINEpPEad, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOABUTATEINb,
WHAYKIIMOHHAS Te4yb, pajnap, paJuoNpuUEMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHasi 6aTapes.
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IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMUA

OcBoenue yueOHoro npeamera «®Pus3ukay Ha ypoBHE cpeaHero odmiero odpasoBaHus (0a30BbIi
YPOBEHB) JIOJDKHO O0CCIICYHTh JTOCTHIKCHUE CIICAYIOUINX JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS ydeOHOTo npeameta «Du3ukay T0KHBI OTpaXaTb TOTOBHOCTD
U CIIOCOOHOCTh 00YYaIOIIUXCsl PYKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTPEHHEU MO3UIMEH TUYHOCTH,
CHCTEMOW IEHHOCTHBIX OpPHEHTALWH, ITO3UTHBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIECTBa, pACIIUPEHUE >KU3HEHHOTO OIBITa W ONBITa
JESTENIbHOCTH B MPOIECCE pealli3alli OCHOBHBIX HAMpPABICHUM BOCIUTATENBHON NEATETbHOCTH, B TOM
YHClie B 4aCTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKONH MO3MIMU OOYYAIOIIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1ecTBa;

NPUHATHE TPATUIMOHHBIX O0IIEYEeTOBEYECKMX I'YMAHUCTHUECKUX U IEMOKPAaTHUECKUX IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICATEIBHOCTh B HHTEPEcax IpakIaHCKOTO 00IIecTBa, y4acTBOBATh
B CAMOYIIpaBJIeHHH B 00pa30BaTeIbHOW OpraHU3aIiH;

yYMEHHUE B3aMMOJIEHCTBOBATh C COLMAIbHBIMU MHCTUTYTaMH B COOTBETCTBHM C UX (YHKLIMAMHU U
Ha3HauCHHUEM;

TOTOBHOCTH K TYMaHHTapPHOH W BOJIOHTEPCKOM JIATEILHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTH)KEHUSM POCCUHCKHUX YYEHBIX B
obnactu pU3MKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHNUS;

CHOCOOHOCTh OILIGHUBATh CHUTYalMI0 W TNPHUHUMATh OCO3HAHHBIE pEIIEHHs, OPUEHTHPYACh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHHE K MHpY, BKJIIOYas ACTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3iauuHbIM cdepaM NpodecCHOHATBHOW AESATeNbHOCTH, B TOM YHCJE CBS3aHHBIM C
(GU3UKOIM U TEXHUKOM, YMEHHE COBEpLIATh OCO3HAHHBIA BHIOOp Oyayiel mpodeccuu U pealn30BbIBATH
COOCTBEHHBIE )KM3HECHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O M camMo0o0Opa3oBaHHWIO B 00jacTH (HU3MKK Ha
MPOTSIKEHUU BCEU KU3HU,

6) 9K0JIOrH4eCKOr0 BOCIUTAHUS
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c(OpPMHUPOBAHHOCTh ~ JKOJIOTMYECKOW  KYJIbTYpbl,  OCO3HaHHE  IJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

IJIAHUPOBAHUE M OCYIIECTBJIEHUE JECUCTBUM B OKPYKAIOLIECH CPEJE HAa OCHOBE 3HAHMS LEJEH
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

paclIupeHre OIbITa JEeATEIbHOCTH HKOJIOTMYECKON HAmpaBICHHOCTH HAa OCHOBE HMEIOLIUXCS
3HaHWH 1Mo (HU3UKeE;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHA
buznyecKkoil HayKu;

OCO3HAaHHE IICHHOCTH Hay4yHOW JesATeNbHOCTH, TOTOBHOCTh B TMpoOIlecce H3yueHUs (PU3UKU
OCYIIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO EATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBePCAIbHbIE yUeOHbIE AeiiCTBHSA
Ba3oBble joruyeckue aeicTBus:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U AKTyaTM3UPOBAThH MTPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPENENIATh 1ENIU ICATEIILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMaTPUBAEMBIX (PU3NYECKUX SBICHUSX;

pa3zpabareIBaTh IUIAH PEHICHHUS MPOOJIEMBI ¢ YYETOM aHaiW3a HWMCIOMIMXCS MaTepUaTbHBIX W
HEMaTepUATBHBIX PECYPCOB;

BHOCHTHh KOPPEKTUBHI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM, OLICHUBATH
PHUCKH TIOCTIEACTBUI e TENLHOCTH;

KOOPJAMHUPOBATh H  BBHIIOJTHATH pabOTy B YCIOBUSX  PEATBHOTO, BHPTYyaIbHOTO U
KOMOWHHPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3zoBble ucciienoBare/bCKue 1eMCTBUA !

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH ITOHATHAMHI M METOIaMU (DU3HUECKON HAYKH;

BJIQJICTh HABBIKAMH y4eOHO-HCCIICIOBATEIILCKONH W TIPOSKTHOM JCSITEILHOCTH B 00JIACTH (DHU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITENILHOMY IMOMCKY METOJOB pEeIIeHUs 3a1ad (U3MUECKOTO
CoJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOJOB MTO3HAHUS;

BJIQJICTh BHJIAMH JICATCIILHOCTH 110 TIOJIYYCHHUIO HOBOTO 3HAHUSA, €ro HWHTEPIpETAIWH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMUHBIX YYCOHBIX CHUTYallUsX, B TOM YHCJIC TPH CO3JaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIC CBS3M U aKTyallM3MpPOBaTh 3ajady, BBIIBUTaTh THIIOTE3y €€
pElIeHHs, HAXOJWUTh APTyYMEHTHI JUIS JOKAa3aTeIbCTBA CBOWMX YTBEPXKIACHHM, 3a7aBaTh MapaMeTphl H
KPUTEPUHN PEIICHHUS;

AHATM3UPOBAThH TOJYYCHHBIE B XOJAE DPEIICHHS 3aladd Pe3yJabTaThl, KPUTUYCCKU OICHUBATHh HX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (HOpMyITHpPOBaTh COOCTBEHHBIC 3a7auyll B 00pa30BaTEILHON ACATEIBHOCTH, B TOM YHCIIE
MIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUYECKYIO 00JIACTh KU3HECSITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTei;
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BBIIBUTaTh HOBBIE UJIEH, IPeJIaraTb OPUTHHAJIBHBIE IOAXObI U PELICHHUS;
CTaBHUThH POOJIEMBI U 33]]aUH, JOMYCKAIOIINE aJIbTePHATUBHBIC PELICHHUS.
Pabora ¢ undopmanmeii:

BJIAJICTh HaBBIKAMH IOJTyYEHHs] MHPOPMALUU (PU3HMUECKOTO COICpIKAHUS U3 UCTOYHUKOB pPa3HBIX
TUIIOB, CaMOCTOSITEJIbHO OCYLIECTBIIATH IIOMCK, AaHAJIM3, CHUCTEMAaTH3alUI0 M HHTEPIPETALHUIO
MH(POPMALIUU Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CPEJICTBA WH(GOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHA B pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKAaTHUBHBIX M OpraHM3allUOHHBIX 3aJad C COOJIOZCHHEM TpeOOBaHUIl
SPrOHOMMKH, TEXHMKH O€30IIaCHOCTH, TMIMEHBI, pecypcocOepexeHHs, MPaBOBbIX M ATHYECKHX HOPM,
HOpPM UH(POPMAITMOHHOHN 0€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJCpPKAHWS B pa3IMYHBIX (PopMmarax C y4€TOM Ha3HAYCHHUS
UH(OPMALIMKU U LIEJIEBOH ayTMTOPUH, BBIOUpasi ONTUMAIbHYIO ()OPMY IPEACTABICHUS U BU3yalU3allluu.

KoMMyHuKkaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

OCYILECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JESITEIHHOCTH,

pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYallUd U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SA3BIKOBBIX CPEICTB;

MOHMMATh U UCMOIb30BaTh MPEUMYILIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOTHI;

BbIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JAEUCTBUH € Y4YETOM OOLIMX HMHTEPECOB H
BO3MOYKHOCTEH Ka)KIOr'0 YJIe€Ha KOJUIEKTUBA;

IIPUHUMATBH LIEJI1 COBMECTHOU JIE€ATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATh JEHUCTBUS 110 €€
JOCTH>KEHHMIO: COCTaBIIATh IUIAH JCHCTBUM, pacHpenessiTb poiau ¢ Y4ETOM MHEHUN YYacCTHHUKOB,
00CyXJ1aTh pe3ybTaThl COBMECTHOU paboThI;

OLIEHMBATh KAayecTBO CBOET0 BKJAJa M KaXAOrO Y4YaCTHHUKAa KOMaH/Abl B OOIIMN pe3ynpTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IIpejjlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh MWJAEH C TO3UMLUUU HOBHU3HBI, OPHUIHMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATH IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTyalUsX, IPOSBIIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranuszaums:
CaMOCTOSITENIFHO OCYILECTBIIATH IIO3HABATENIbHYIO JIESITEIHOCTh B 007aCTH (PU3NKU U aCTPOHOMUH,
BBISBIISITH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATh COOCTBEHHBIE 33/auH;
CaMOCTOSITENIbHO COCTAaBJIATH IJIaH PEUICHHs paCYETHBIX U KaYeCTBEHHBIX 3a/1a4, IJIaH BBIOJIHEHUS
MPAKTHYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENNOYTEH UiA;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEANIOUTCHUN;
JienaTh OCO3HAHHBINA BHIOOD, apryMEHTHPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBaTh (HOPMUPOBAHHIO U MPOSBICHUIO 3PYAMLMNA B OOJACTH (U3UKU, MOCTOSHHO
MOBBIIIATH CBOIM 00pa30BaTeIbHbIN U KyJIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAJIBHBIA HHTEJIEKT:
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JaBaTb OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIQJICTh HABBIKAMU TIO3HABATENHHOW pedliekcHu Kak OCO3HAHHS COBEpIIACMBIX JCUCTBUU H
MBICJIUTENIbHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUIA;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHMS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATE Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIHUOKH.

B mpotiecce noCcTHKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS IIPOrpaMMbl 10 GU3UKE JJisi YPOBHS
cpenHero o6miero oOpa3oBaHusl Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIN HMHTEIJICKT,
npenoararoIui chOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE, BUJCTh
HaTPABIICHUS PA3BUTHS COOCTBEHHOW IMOLIMOHAIILHOU c(hephl, OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATH OTBETCTBEHHOCTD 3a CBOE
MOBE/IEHNE, CIOCOOHOCTh a/IallITUPOBATHCSA K AIMOIMOHAILHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTH, OBIThH
OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIIMH, BKIIOYAIONIEH CTpEMJICHHE K JOCTHIXKEHHUIO IEJIH U yCIeXy, ONTUMU3M,
WHUIIUATUBHOCTh, YMEHUE ACHCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE IPYTHX, YUUTHIBATH
€ro MpU OCYIIECTBIEHUU OOIIEHHUS, CHOCOOHOCTh K COYYBCTBHIO M COTIEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTh BBHICTPAMBATH OTHOIICHHS C IPYTUMU JIIOIbMH,
3a00TUTHCS, TIPOSIBIISITE UHTEPEC U pazpeniaTh KOHMOIUKTHL.

MNPEJIMETHBIE PE3YJIBTATHI

K xonny oO0yuyenus B 11 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTpa)arThb
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJb U MeCTO (HM3UKU B (DOPMHUPOBAHHH COBPEMEHHON HAyYHOM
KapTUHBl MHpa, B PAa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTWH, B MPAKTUYECKOU EATEIBHOCTH
JIOJIeH, EeTOCTHOCTD U €IMHCTBO (PU3NYECKON KapTHHBI MUDA;

VUUTBHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (DU3MYECKUX MOJEICH: TOUCUHBIA JICKTPUICCKHIMA
3apsia, Tyd CBETa, TOUCUHBIM MCTOYHUK CBETA, S/IEPHAsl MOJAENb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO
siipa MpU peteHn: (PU3NUecKux 3aaad;

pacno3HaBath (U3MYECKHE SBICHUS (MPOIECChl) W OOBSICHATH WX HA OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN M KBAaHTOBOM (DM3MKHU: DJIEKTpUYECKas IMPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE IEHCTBHUS TOKA, B3aMMOJCHCTBHME MArHUTOB, SJEKTPOMATHUTHAS WHIYKIIHS,
JNEHCTBHE MArHUTHOTO TMOJs HA TMPOBOJHUK C TOKOM U JIBIKYIIUUCS 3apsll, SJICKTPOMArHUTHBIC
KoieOaHusT W BOJHBI, TNPSIMOJIMHEHHOE pACIPOCTPAHEHHE CBETa, OTpPA)KEHHE, MPEIOMIICHUE,
uHTephepeHIus, Tudpakius U TOJApU3AIMsS CBETa, JUCIEPCUs CBeTa, (OTOIIEKTpUUYECKUU APPeKT
(poroaddexT), cBeToBOe maBIEHUE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aromMa BOJOPOJA,
€CTECTBEHHAS U UCKYCCTBEHHAs PAAHOAKTUBHOCTH;
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ONKCBHIBATh HM3Yy4YCHHbIE CBOICTBAa BellecTBA (QJIEKTPUUECKUE, MArHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO TPOBOIUMOCTD PA3IMYHBIX CPEM) U IEKTPOMArHUTHbIE SIBICHUS (TIPOLIECCHI), UCTIOIB3YS
¢u3nUecKre BETMUMHBL: SJCKTPUUECKUAN 3aps, CHIIa TOKA, JIEKTPUIECKOEe HAIPSIKEHUE, FIEKTPHUECKOE
COIIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOIBIKYIIAs CHiia, padoTa TOKa, MHAYKIUS MarHUTHOTO
nojs, cwia Amrepa, cuna JlopeHua, HHAYKTUBHOCTh KaTYIIKH, SHEPTUs JIEKTPUUYECKOT0 U MarHUTHOTO
HoJiel, MmepuoJ M 4YacToTa KojeOaHMH B KojeOaTeIbHOM KOHTYpe, 3aps] M CUiIa TOKa B IpoLecce
TFapMOHUYECKUX AJIEKTPOMArHUTHBIX KOJeOaHuil, OKYCHOE PacCTOSHUE U ONTUYECKAasl CUJa JIMH3bI, PU
ONKCAaHUM TPABUIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIONB3YEMBIX BEIMYMH, UX OOO3HAUYCHUS U
€IMHUILIBI, YyKa3blBaTh (OPMyJIbl, CBA3BIBAIOIIME JAHHYK (DU3MUYECKYI0 BEJIMYMHY C JAPYTUMH
BEJINYMHAMU;

OIKCHIBATh W3YYEHHBIC KBAHTOBBIC SBJICHUS W TPOIECCHI, MCHOIBb3YS (U3UUYECKUE BEIUYHHBL:
CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M 9YaCTOTA CBETA, YHEPTH U UMIYIbC (POTOHA, TIEPHOA
HOJIypaciazia, SHeprus CBsI3U aTOMHBIX S/1€p, IPU ONMCAHUU MPABHIIBHO TPAKTOBATh (PU3NYECKUN CMBICI
UCIMOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHMs W C€IMHUIIbI, YKa3bIBaThb (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
(GU3UUECKyIO BETUUMHY C IPYTHMMHU BEIIMYMHAMH, BEIYUCIATH 3HAaUeHUE (PU3MUECKON BEIIMYHHEI,

aHATM3UPOBATh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCTOIB3YS (PU3NUECKHE 3aKOHBI M MPHHIIUIIBL:
3akoH OMa, 3aKOHBI MOCJIEIOBATEIBHOIO U MapaIeIbHOIO COEMHEHHsI TPOBOIHUKOB, 3aKOH JIKOyIsi—
JleHua, 3aKOH 3JIEKTPOMAarHUTHOM MHAYKLUH, 3aKOH MPSAMOJIMHEHHOIO PaCIpOCTPAHEHUs CBETA, 3aKOHbI
OTpaKeHMsI CBETa, 3aKOHBI NPEJIOMJICHUS CBETa, ypaBHeHHe OWHmTelHa 11 (porodddexra, 3aKoH
COXpaHEHHsI SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOH COXPAaHEHHS AJIEKTPHUUECKOTO 3apsijia, 3aKOH
COXpaHEHMsI MacCOBOTO 4McJa, MOCTynaThl bopa, 3aK0H paJoaKTUBHOTO pacnaza, Mpu 3TOM pa3inyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPRKEHUE U YCIOBUS (IpaHUIIbI, 00JacTH)
IPUMEHUMOCTH;

OTIpeNeNATh HaNpaBJeHWE BEKTOpa WHAYKIIMM MarHUTHOTO IIOJII MPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cuibl Jlopenua;

CTPOUTH M OIHMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJioM, TOHKOH JIMH30M;

BBIMIOJIHATh  OKCIIEPUMEHTHI 10  HCCICIOBAHMI0 (U3UYECKUX SBICHUH W TPOLECCOB C
UCTIOJIF30BAaHUEM TIPSMBIX W KOCBEHHBIX H3MEpPEHUil: Npu 3TOM (QOpPMYyIHpOBaTh MpodiemMy/3afgady |
TUIIOTE3y Y4eOHOI0 SKCIEepPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHHUs, TPOBOIUTH
OTIBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYIIECTBIISITh TPSIMbIE W KOCBEHHBIE HM3MEpPEHHsS (PU3MUECKUX BEIWYMH, TPH 3TOM BBHIOMPAThH
ONTUMAIIGHBIA CTIOCO0 W3MEpEHHsT W WCIOJNB30BaTh WM3BECTHBIE METOABI OIEHKH ITOTPEITHOCTEH
U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH (PM3MYECKUX BEJIMYMH C HCHOJIB30BAHHWEM MPSMBIX HW3MEPEHUM: Mpu
9TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATH PE3yabTATHl MOJYYEHHON 3aBHCUMOCTH (DU3MIECKHX
BEJIMYMH B BUIE TAaOIHII U TPa(HKOB, I€1aTh BBIBOKI 110 PE3yIbTaTaM HCCIISIOBAHHUS;

coOuoiaTh MpaBuia 0e30MacHOro Tpyda NpU MPOBEIECHUHM HCCIEIOBaHWA B pamMKax y4eOHOTro
OKCHEPUMEHTa, Y4eOHO-HCCIEe0OBATENbCKOM M HPOEKTHOH  JEATEIBbHOCTH C  HCIOJIb30BaHUEM
HU3MEPUTEIIBHBIX YCTPOUCTB M JTAOOPATOPHOTO 000PYI0BAHHUSI;

pewmath pacu€THbIE 3a7aud C SIBHO 3aJaHHOM (M3MYECKOM MOJEINbI0, UCHONb3ys (u3nueckue
3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHUS 3a/la4d BHIOMpATh (PU3NYECKYIO MOJIENb, BBIACIATH
¢u3nueckre BeMUUUHBI U (HOPMYIIBI, HEOOXOAUMBIE Ui €€ peleHHs], TPOBOIUTh PacyEThl U OLIEHUBATD
peabHOCTh MOJIYYE€HHOIO 3HAaYEeHUs (PU3NUECKON BETUUNHBI;
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pemiaTh KauyeCTBCHHBIC 3a/layd: BBICTPAWUBATh JIOTUYECKH HEMPOTHBOPECUYMBYIO IIECMOYKY
pacCyXJICHHIA ¢ OIOPO Ha M3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UUCCKHE SBIICHUS;

UCIIOJIb30BaTh MIPHU PEIICHUU y4eOHBIX 3a7ad COBPEMEHHBbIC WH()OPMAIMOHHBIC TEXHOJOTHH IS
MOWCKA, CTPYKTYPUPOBAHWS, WHTEPHPETAIMM W TMPEACTABICHHUS Y4YeOHOWM M HAyYHO-TIOMYJISPHOU
UHPOpPMAIIUU, TIOJIYYCHHOW W3 PAa3JIUYHBIX HCTOYHHUKOB, KPUTHYECKH aHAJIM3HUPOBATh IOJIYYaeMYIO
uHdopmaruio;

OOBSCHATh TPUHIUIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3IuvaTh
YCIIOBUS MX 0€30MaCHOT0 UCTIOIh30BAHUS B TIOBCETHEBHOM KU3HU;

NPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIIOJIb30BAaTh TEOPETUUYCCKUE 3HAHUSA MO (PU3MKE B IMOBCEAHEBHOW JKH3HHM JUISI OOCCIICUCHHS
0C30MacHOCTH MpPHU OOpallcHHH ¢ TpUOOpaMU W TEXHHUYSCKUMH YCTPOWCTBAMH, JJISi COXPaHCHUS
3II0POBbSI U COOJIFOJICHHSI HOPM 3KOJIOTHYECKOTO TIOBECHHUS B OKPYIKAIOIIEH Cpejie;

paboTaTh B IPYIIIE C BHIMOJHEHHEM PA3JIMYHBIX COIUALHBIX POJICH, TUIAHUPOBATh PabOTy IPYIIIIbI,
PaIMOHATILHO PacCHpeeNsiTh 00S3aHHOCTH M TUTAHUPOBATH JICATEIHBHOCTh B HECTAHIAPTHBIX CUTYAIHSX,

AICKBATHO OLCHUBATH BKJIAA KaXAOIro M3 YYACTHUKOB TIPYIIIbBI B PCHICHUC paCCManHBaeMOP'I
POOJIEMBI.
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