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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHUM K pe3ylbTaram
OCBOEHHMSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Ttakxke c yu€roM ¢eaepaibHON pabouell mporpamMmbl BOCHHTAHUSA U
KOHIENIMK TpernojaBaHus ydeOHoro mnpeamera «dusmka» B 00pa3zoBaTelbHBIX
OpraHU3aAUAX Poccuiickoit denepanuu, peanu3yrommx OCHOBHEIE
o0OpazoBarebHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMbl IO (U3MKE HaNpaBiIeHO Ha (opMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOy4daromuxcs 10—11 kimaccoB npu o0yueHun
X Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXOA.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusamM OI'OC COO k miaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yJbTaTaM OOYyUYEHUS, a TaKXKe
YYUTHIBAET HEOOXOAMMOCTh peaju3alud MEXIPEAMETHBIX CBA3ed (QU3UKU C
€CTECTBEHHO-HAYYHBIMHU yU4E€OHBIMU IIpeAMETaMU. B Hell onpeensroTcs OCHOBHbBIE
e U3y4eHus (GU3UKU Ha YPOBHE CPEAHEro o01ero oopazoBaHus, MIaHUPYEMbIe
pe3ynbTaThl OCBOGHUS Kypca (U3MKU: JUYHOCTHBIE, METalpeIMETHEHIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

o INTAHUPYEMbIE PE3yIbTaThl OCBOCHHUS Kypca (uU3uMku Ha 0A30BOM ypOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00YUYEHUS;

e coZIepKaHue yaeOHoro npeamera « Du3nkay 1o rojaM oOy4eHHs.

®du3rka Kak Hayka O HauOolsiee OOIIMX 3aKOHAX MPUPOIBI, BBICTyIas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIC, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHUi 00 okpyxatomieM mupe. llIkonpHbIN Kype Gu3nku — cucTeMooOpa3yronuit
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY (PU3HUECKHE 3aKOHBI
JeKaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszuyeckoir reorpadueir u actpoHomued. lcmosib3oBaHME W AKTUBHOE
npuMeHeHne  (PU3WYeCKUX 3HAHUW  ONpeNessieT XapakTep W pa3BUTHE
pPa3HOO0OpPa3HBIX TEXHOJOTHH B cepe FIHEPreTUKU, TPaHCIIOPTa, OCBOCHHUS KOCMOCA,
MOJIy4EHUs] HOBBIX MaTEpHaJIOB C 3aJaHHBIMU CBOMCTBaMHM U Jpyrux. M3ydeHue
(bU3UKH BHOCUT OCHOBHOM BKJIaJ] B (HOPMUPOBAHUE €CTECTBEHHO- HAYYHOUN KapTHUHBI
Mupa oOydwaromuxcsi, B (OpPMHUPOBAHWE YMEHUN MPUMEHSTh HAYyYHBIH METOJ]
MMO3HAHUS TPU BHITIOJHEHUH UMHU YI€OHBIX UCCIICIOBAHUM.

B ocHOBY Kypca pu3uku 11t ypOBHS CpETHET0 OOIIET0 00pa30BaHUs MOJIO0KEH
P UAEeH, KOTOPbIE MOYKHO PaCCMaTpyBaTh KaK MPUHLHUIIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B cooTBeTCTBUM € HEMl KypcC SIBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DU3UKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBMM ¢ HEH MaTepwan Kypca (QuU3MKu
o0beIMHEH BOKPYr (Qu3nueckux Teopud. Beaymum B Kypce sBiseTcs
dbopMupoBaHrEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus TpearnosiaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
(GHU3HUKY C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYCCKUMHU, HPABCTBEHHBIMHU
Y DKOJIOTUYECKUMHU MTPOOTIEMaMHU.

Hoes npurknaonoti nanpasiennocmu. Kype puznku nmpeamnoiaraet 3HakoMCTBO
C IMIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTUUYECKHUX MPHUIIOKEHUN H3yUEeHHBIX
TEOpU U 3aKOHOB.

Hoes oxonocuzayuu peanusyeTcss TMOCPEACTBOM BBEICHUS JJIEMEHTOB
colepKaHUs, TIOCBAIMIEHHBIX OKOJOTHYECKAM TpoOeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTUEM TEXHHKUA M TEXHOJOTUN, a TaKKe OOCYXICHHUS
po0JIeM paloOHATBFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€301MacHOCTH.

CrepKHEBBIMU JJIEMEHTAMH Kypca (HU3MKH Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHus SBIAIOTCS (pu3myeckue Teopuu (popmupoBaHHE TPENCTABICHUNA O
CTPYKTYpE TOCTPOCHHS (U3HUECKOW TEOpHH, PoJii (DyHIAMEHTAIBHBIX 3aKOHOB U
IPUHITUIIOB B COBPEMEHHBIX MTPEICTABICHUSX O PUPO/IC, TPAHUIIAX MPUMEHUMOCTH
TEOPUA, /ISl OTTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CHCTeMHO-CATENHPHOCTHBIN TOAXO0M B Kypce (DM3UKH peaau3yeTcs MPEeKIe
BCEro 3a CYET OpPraHW3alUU SKCIEPUMEHTAIBHON AESTENTbHOCTH O0YYaroIIXCs.
Jliis 6a30BOT0 YpOBHS Kypca (PU3HKHU — 3TO UCTOIH30BAHUE CUCTEMBI (DPOHTATIHHBIX
KPaTKOBPEMEHHBIX SKCTIEPUMEHTOB 1 JJA0OPATOPHBIX pabOT, KOTOPHIE B MPOTPaMMeE
mo Qu3nke OOBEAMHEHBI B OOMIMN CHUCOK YYEHMUYECKHX MPAKTUYECKUX pPadoT.
Breimenenne B yka3aHHOM TiepedHe JabOpaTOpPHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJIS Y OILICHKH, OCYIIECTBIIACTCS yYaCTHUKaMH 00pa3oBaTEeNBLHOTO MpoIliecca
WCXOJII U3 OCOOEHHOCTEH TUTAaHMPOBAHUS W OCHaIeHus kabuHeTta ¢usuku. [Ipu
9TOM OOecTieunBacTCsl OBJAJCHUE OOYYaIOMUMUCS YMEHUSMH IPOBOJUTH
KOCBCHHBIC HM3MEPEHUS, HMCCIEIOBAHUS 3aBUCHUMOCTEH (M3MYECKUX BEIUYUH U
IIOCTAHOBKY OITBITOB ITO ITPOBEPKE MPEIJIOKESHHBIX THIIOTE3.

Bosnbioe BHUMaHME yACISIETCS PEIISHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a]1a4.
[Tpu 5TOM AJ1s1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIITFOTCS 3a/1a4U C SIBHO 3aJJaHHOM
(bu3HUecKoi MOJIENbIO, MO3BOJISIONINE MPUMEHSTh U3yUYE€HHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjlieia Kypca, TaKk U MHTErpupys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHMs HA
O0OBsSCHEHHE TPOTECKaHUS (M3MYECKUX SBJICHHA W TIPOIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronme BBIOOpa (HU3UYECKON MOJEHH ISl CUTyallud TMPaAKTHKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY 00€CIIeueHUI0 Y4eOHOro mpoiiecca 0a30Bblid ypOBEHb Kypca (pu3uku
Ha YpOBHE CpeAHEero ooOmero o0pa3oBaHUs [IOJDKEH M3y4daTbCs B YCIOBHUSIX
MpeAMETHOr0 KaOuHeTa (M3WKW WJIA B YCJIOBHUSX HMHTETPHUPOBAHHOTO KaOWHETa
MPEMETOB E€CTECTBEHHO-HAYYHOro IMKia. B kaOuHere (U3UMKU JTOKHO OBITh
HEO00X0IMMOe J1abopaTopHOE€ O0OOpYAOBaHWE JJISI BBITIOJTHEHUS YKa3aHHBIX B
nporpamMme mo (U3NKe YUYCHHUYECKUX MPAKTUYECKUX pabOT M JEMOHCTPAIMOHHOE
obopyioBaHue.

JleMmoHCTpanoHHoe o0opyaoBaHue (GOPMUPYETCSI B COOTBETCTBUM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECMEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe 10 (U3MKE KITIOYEBBIX JEMOHCTpAlUNA IS
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBICHUA MW  MPOIECCOB, OMIIUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHM.

JlaGopatopHoe o00OpyIOBaHUE [JiI YUYCHUYECKUX MPAKTHUUYECKUX paldoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUMBACTCS B pacyeTe
OJIHOTO KOMIUJIEKTa Ha JBYX oOOydammmxca. TemMaTH4ecKkue KOMILIEKTHI
71a00paTOpHOTO OOOPY/IOBAHUS JIOKHBI OBITh IOCTPOCHBI Ha KOMILICKCHOM
WCITOJTIb30BaHUN AHAJIOTOBBIX M ITU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUIA.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaHUU SIBJISTFOTCS:

e popMupoBaHHE WHTEpPECa M CTPEMJICHHS OOYydYalIMUXCSd K HAyIHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e PA3BUTHE MPEJCTABICHUN O HAYYHOM METOJ]Ie MO3HAHUA U (HOPMHUPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

« hopMUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa M3y4YCHHUs] OCHOB
CTPOEHHUS MaTepuu U QyHIaMCHTAIBHBIX 3aKOHOB (DM3HKH;

 popMupoBaHUEe YMEHUN OOBSICHATD SBJICHUS C UCTIOIB30BaHUEM (PU3MUECKHIX
3HAHWW U HAYYHBIX JIOKA3aTEIHCTB;

e popMUpOBaHUE TIPEACTABICHUA O pONM (PUBHKU JUIsI PA3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3TUX Teliel 00ecTieunBaeTCsl PelieHuEM CIISIYIOMUX 3a7a4 B

mpoIiecce u3ydeHus Kypca GU3NK1 Ha ypPOBHE CPETHETO O0IIeTro 00pa30BaHuUS:



o IPHOOPETEHNE CUCTEMBI 3HAHUI 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAS MEXaHUKY, MOJIEKYJSPHYIO (UBHKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTpO(PU3UKH;

 popMupoOBaHUE YMEHUMN IPUMEHATH TEOPETUUECKUE 3HAHUS NIJISl O0BSICHEHUS
bu3nYecKuX SIBICHUM B MPUPOJIE U JJISI IPUHATUS MPAKTUUECKUX PEIICHUM
B IIOBCEHEBHOM JKU3HU;

¢ OCBOCHHME CIIOCOOOB pEIICHHs pa3IMYHBIX 3a7a4 C SBHO 3aJaHHOMN
bu3nueckol MOJENbI0, 3a/lay, MOAPa3yMEBAIOLIUX CaMOCTOSTEIbHOE
co3faHue GU3MUECKOr MOJENIH, aJIcKBAaTHON YCIIOBUSIM 3a/1a4u;

e [IOHUMaHHE (PUINYECKMX OCHOB U TNPUHLUIIOB JAEUCTBUA TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSIHUS Ha OKPY>KAIOIIYIO
cpeay;

¢ OBJIQJICHUE METOJIaMU CaMOCTOSITEIbHOIO IIJIAHUPOBAHUS W IPOBEJCHUS
¢u3nYECKUX HSKCIIEPUMEHTOB, aHaIN3a M WHTEpIIpeTanud HHPOpMaIuH,
OTIpeeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JIaHNE YCIOBUU MJIsI Pa3BUTUS yMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOU JIESITENBHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpEIHETO OOIIETo
obOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B He/El0), B
11 knacce — 68 yacoB (2 yaca B HEZIEIIIO).

[Ipennaraemerii B mporpamMme mo (¢uU3MKE TMepeueHb JabopaTOpHBIX U
OPAaKTHYECKUX paboOT SBISETCS PEKOMEHIOBAHHBIM, YYUTENb JENaeT BHIOOP
OpOBEACHUS JIaDOpaTOPHBIX pPadOT U OMNBITOB C YYETOM HHIAMBUAYAJIbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COAEPKXAHHUE OBYUYEHUS 11 KJIIACC

Pasnen 4. daekTpoguHaMuka

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[TocTosiHHBIE MarHUTHL. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
noJie. Bektop MarHuTHON MHAYKUUH. [[puHINI CyNeprno3uuu MarHUTHBIX MOJIEH.
JIluHnn MarHUTHOW WHAYKUMH. KapTuHa NMHUM MAarHUTHOM HWHAYKIUU IOJIA
MOCTOSIHHBIX MAarHUTOB.

MarnutHoe TOJI€ MPOBOJHMKA C TOKOM. KapTuHa JHMHMI WHAYKUUA
MarHuTHOrO TOJIA JUIMHHOTO MPSAMOrO MPOBOJHHMKA M 3aMKHYTOIO KOJIBLIEBOTO
IPOBOJHUKA, KaTyIIKHU ¢ TOKOM. OnbIT Opcrena. BzanMoaeicTBrue MpoBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HaIllpaBJICHUE.

Cuia Jlopenua, €€ MOJlyJib ¥ HarpaBiieHUE. J[BUKEHHE 3apSKEHHOW YaCTHIIbI
B OJJHOPOJIHOM MarHUTHOM mnoJje. Pabota cunsl JlopeHna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BEKTOpa MarHUTHOU
MHIAYKUUU. OJEKTPOABIKYLIAs Cujla HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu Papanes.

BuxpeBoe nanekTpuueckoe moje. ODJIEKTPOABMXKYLIas CHUJla WHIAYKUUU B
MIPOBOJIHUKE, IBU)KYIIEMCS IOCTYNATEIBHO B OJHOPOAHOM MAarHUTHOM TOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABMKYIIAs CHJIa
CaMOMHIYKIIHH.

DHeprust MarHUTHOTO TOJIS1 KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuuecKkue yCTpOWCTBA M NPAKTUYECKOE NPHUMEHEHHE: IIOCTOSIHHBIC
MarHuThl, AJEKTPOMATHUTHI, SJEKTPOABUTATENb, YCKOPUTEIU HIEMEHTapHbIX
YaCTHIl, UHIYKIITMOHHAS TI€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOT'O MTyYKa MarHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHUE PIIEKTPOMArHUTHON UHYKIMH.

[IpaBuno Jlenua.

3aBUCHUMOCTb AJIEKTPOJIBUKYIIEH CHIIBI HHAYKIIMU OT CKOPOCTH U3MEHCHUS
MarHUTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3yyeHne MarHuTHOIO TOJI KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

UccnenoBanue ABICHUSA 3JIEKTPOMAarHUTHOW MHIYKIIHH.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMAZHUNHblE KOJ1€OAHUA

KonebarenrHast cucrtema. CBOOOmHBIE  MeEXaHHUYECKHE  KoJcOaHUS.
INapmonnueckue konebanus. [lepuon, wacrora, amrumtyaa u ¢dasza kKojieOaHUH.
[IpyxvHHBIN MasATHUK. MaremMaTudyeCKuil MasiTHUK. YPaBHEHHE TapMOHHYECKHUX
koJiebanuii. [IpeBpailieHue HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
WJIeaIbHOM KO0JIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYEeCKUMU U
ANEKTPOMATHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPIruu B UJICAIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyXaroUux KojeOaHusx. BeIHYKIeHHbIE MEXaHUUECKHE
koJnebanus. Pezonanc. BeiHYK/IeHHbBIE 3JIEKTPOMarHuTHBIE KOJIeOaHuUsI.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEePEMEHHOT0 TOKa. AMIUIMTYJIHOE€ U JICHCTBYIOIlEe 3HAYEHUE CHUJIbI TOKa M
HaIpPsHDKCHUS.

Tpancpopmarop. [IpousBoacTBo, nepenaya U NOTpedICHUE IIEKTPUUECKOU
SHEPruu. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJCTBE 3JIEKTposHepruu. KymapTypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUU B TOBCETHEBHOM )KU3HMU.

TexHuyeckue yCTpOHCTBAa M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Llemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTelbHONM cHCTeMbl (IPYKUHHBIA WU
MaTE€MaTUYECKUIA MasITHUK).



Hab6nronenue 3aTyxarmmx KoJaeOaHmii.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CUJIBI TOKA U HAMPSHKEHUST OT BPEMEHU) ISt
AJEKTPOMArHUTHBIX KOJICOaAHUH.

Pe3oHaHc mpu MOCIIETOBATEIbHOM COEIMHEHHUH PE3UCTOPA, KaTYyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Monenb TMHUY 3JIEKTpONEpEIayun.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOAa MalbIX KOJEOaHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre nepeMeHHOTO TOKa B LIEMH U3 MOCIEA0BATEIbHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pE3UCTOpa.

Tema 2. Mexanuueckue u 3,1eKMpPOMAZHUMHbBIE 60JIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepuoa. CkopocThb
pacripocTpaHeHuss W JyiMHAa BOJIHBL. [lomepeuHble W TPOJOJILHBIE BOJIHBI.
Nurtepdepentus u qudpaxims MEeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus Bekropos E, B, V B snexrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesIoMJIeHUE, ToJisipu3anus, Judpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >J€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paIUOCBA3H U TENEBUICHUS. Panqnonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckue yCTpOMCTBAa M NPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, YJIbTPA3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIULIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue M pacpPOCTPAHECHUE MTOTIEPEUHBIX U MPOJIO0IBHBIX BOJH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenninu n qudpakiind MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBA3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C AaMIUIUTYJION U
4acTOTOU KoseOaHuil.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, PEJIOMIIEHHUE,
noJisipu3anus, tudpakuus, nuHTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsMoIMHENHOE pacIpoOCTpaHEHUE CBETA B
OoAHOPOIHOM cpene. JIyu cBera. ToUeUHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeTa. [locTtpoeHue nzoOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llomHoe BHyTpeHHee oTpakeHue. lIpenenbHbId yroja MOJHOTO
BHYTPEHHETO OTPAKCHHUS.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobuparomniue 1 paccenBatrolye TuH3bl. ToHkas muH3a. DokycHoe paccTosHMe
Y ONTHYECKas cuiia TOHKOW JuH3bIL. [locTpoenune n3zoOpaxeHuil B cOOUparomux u
paccenBarOIIMX JuH3ax. Popmylia TOHKOU JIMH3bI. Y BEIUYEHUE, 1aBAEMOE JIUH3011.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMoOIEHWS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEP(PEpEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [QudpakiumonHas pemérka. YclioBue HaOI0IEHUS
[JIABHBIX ~MAaKCUMyMOB TIpM TNAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIUOHHYIO PEHIETKY.

[Tonsapu3zanus ceera.

TexHuyeckrue yCTpPOMCTBA U MPAKTUUECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapaT, NPOEKIMOHHBIN anmapar, MHUKpPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TU(PpaKIIUOHHAS PEIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHEHOE PacHpOCTPAHEHUE, OTPAXKEHHE U MPEIOMIIEHUE CBETA.
OnTuyeckue npudOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHrue. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenn MUKpPOCKOIIa, TEJIECKOTIA.

Habmronerune natepdepeHIy CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TomydyeHue cuekTpa ¢ MOMOIIbIO IPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamoptsle pabomol



N3mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH

[ paHuIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKU. [locTynaTel criennaibHOM
TEOPUU OTHOCHUTEJIBHOCTH: HHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
IPUHLIMI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTENIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHU U COKpAILECHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs3b MacChl C JHEPrUEN U UMITYJIbCOM PEJIATUBUCTCKON YACTHUIIBI. DHEPTHS
TIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEeprun GOTOHA C €r0 YaCTOTOU. DHEPTUs
U UMIyJIbC (POTOHA.

OTtkpsiThe 1 ucciaeaoBanue Gporodddexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dboTorddexra. YpaBHenue DuinmTerHa mis pororddekra. «KpacHas rpanuiiay
dboTorddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MNpPUMEHEHUE: (POTODIEMEHT,
(doTomaTUYMK, COJIHEUHAsl OaTapes, CBETOIUO/.

Jlemoncmpayuu

®o1orh(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (PoTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmwiTel Pe3epdopaa mo paccessHUIO o -4acTHIL.
[Lmanerapnas mopmens aroma. Ilocrymarel bopa. M3nyyeHwe u moriounieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPruM Ha Jpyroil. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToOMa BOJOPO/IA.

BosHoBbIE cBOVicTBAa yactull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aJIN3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE TNPUMEHEHUE: CHEKTPaJIbHBIM
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIM KOMIIBIOTED.



Llemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpPOEHUS dAnpa. OTKpbITHE
pannoaktuBHOCTH. OnbIThl Pe3epdopna o onpeneneHuio coctaBa paguoakTUBHOTO
usnyuenus.  CBoiictBa  anbda-, Oera-, ramma-usnydeHus.  BrusHue
PaaOAKTUBHOCTH HA KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anb(a-pacnaa. OJEKTPOHHBIM H TO3UTPOHHBIM Oera-pacnan. [‘amma-
M3JIy4eHne. 3aKOH paJlnO0aKTUBHOIO pacnajia.

DHeprus CBs3U HYKJIOHOB B siipe. SAnepHbie cuiibl. JledexT macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTe3 Aaep.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOiieMbl UM MEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHON SHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIMN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHuyeckue ycTporucTBa U NPaKTUYECKOE MPUMEHEHHE: TO3UMETP, Kamepa
BuiibcoHa, siaepHbIi peakTop, aToMHas boM0a.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB YacTUIL (M0 TOTOBLIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

DOtanbl pa3BUTHs acTpoHoMmuu. [IpukiiaHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3mHoro Heba. Co3Be3ausi, SpKue 3BE3MBI, INIAHETHI, MX BUIUMOC
JIBIDKCHHE.

ConHeyHast cucTeMa.

Conune. ConHeuyHass akTUBHOCTh. Mctounuwk sHeprum CosiHIIa W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpajbHBIM Kjlacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM IIOCJIEIOBATEIBHOCTH. 3aBUCHMOCTH «Macca —
CBETHUMOCTB» JIJI 3BE3]] IMIABHOM MOCIIeI0BaTeIbHOCTU. BHYyTpeHHEe cTpoeHne



3B€311. COBpEMEHHbIE MPEJCTABICHUS O MPOUCXOXKACHUHU U 3Botounu CoJsHLA U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Muneunsiii [Iyte — nHama ['anmaktuka. Ilonoxkenue u nBwkenue CoJiHIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u xBaszapbl. YEpHbIE IBIPHI B sapax
TaJaKTHK.

Bcenennas. Pacmnpenne Beenennoii. 3akon Xa006sa. Paz0oeranue raiakTuk.
Teopus bonpmoro B3psiBa. PenmkToBoe n3nyyeHue.

MacirabHas cTpykTypa BeenenHoit. MeTaraiakTuka.

Hepeménnble mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI1 ONPENENICHU MMOJ0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31usd CEBEPHOro MOJyIIapus U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax AesITeIbHOCTH YETI0BEKA, POJIb U MECTO (PU3UKH U
ACTPOHOMUH B COBPEMEHHOM HAy4YHOM KapTHHE MUpPA, poib (PU3NUECKON TEOpUH B
dbopMHUpOBaHUY MPECTaBICHUN 0 (HU3MIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHUpa B  OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTCs ¢
Y4ETOM COAEPIKATEIBbHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAYyYHOIO
MO3HAHUS: SIBJIEHWE, Hay4dHbId (hakT, TUnoTesa, ¢u3udeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(YHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIMA HA OCHU KOOPJUHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJHHUKOB,
ompeeeHIe MIOMIAAN IIOCKUX GUTYp U 00BEMA Tell.

buonoeus: »nextpuueckue SBICHUS B JKUBOW MPHUPOJE, KoJieOaTeIbHBIC
JNBW)KEHUS B JKMBOM IPUPOJIEC, ONTUYECKUE SIBICHUS B KUBOW MPUPOJE, NEUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKasA CTPYKTYpa TBEPBIX
TEJ, MEXaHU3MbI 00Pa30BaAHMS KPUCTAIMIECKON PEMIETKH, CIICKTPAIBHBIN aHAIH3.



l'eocpagusa: wmarHWTHBIE TIOMIOCA 3€MIIH, 3alleKW MArHUTHBIX PV,
doToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHM.

Texunonocus: NWMHUAM DJIEKTPOIIEpeaad, TEHEpPaTOp IMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHASA I1€4b, Pajap, pPaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, tenedoH, CBU-meub, NMpOEKIMOHHBIN ammapar, BOJIOKOHHAS OTTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO TpenMera «Du3nMKa» HAa YPOBHE CpEAHETO O0O0IIero
oOpazoBanusi (0a30BbI YPOBEHB) AOHKHO O00ECIICUUTH JOCTHIKEHUE CIICTYIOITNX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusmka» T0KHbI
OTpa)kaTb TOTOBHOCTh M CHOCOOHOCTh OOyYaromIuMXxcsi PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEH MO3ULUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
ONBITA U ONBITA AECATEIBHOCTH B IPOLECCE pealn3aliy OCHOBHBIX HAIIPABIICHHUN
BOCIIUTATEIBHOM JAESATEIBHOCTH, B TOM YUCIIE B YaCTH:

1) rpaaaHCKOro BOCUTAHUA:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKOMN MO3UITUN 00YUYaIOIIETrOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOT0 OOIIECTBA;

NPUHATHE  TPAJULIMOHHBIX  OOIIEYETOBEYECKUX TYMAHUCTUYECKUX U
JNEMOKPAaTHUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO ACATEIIBHOCTh B MHTEPECAX I'PAXKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTb K TyMaHUTApHOM M BOJIOHTEPCKOM AEATEIBHOCTH;

2) MATPUOTHYECKOT0 BOCITUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaKTaHCKOH UJICHTUYHOCTH,
MaTPUOTU3MA,;

LIEHHOCTHOE OTHOIIEHUE K  T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIEHHWBAThH CUTYAIIUIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHMSI,
OPUEHTHUPYACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI M ICHHOCTH, B TOM YHUCJIE B
NEATEIbHOCTU YYEHOTO;

OCO3HAaHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYMBOro OyAyLIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLWIEHUE K MUPY, BKJIIOUas 3CTETUKY HAYYHOTO TBOPYECTBA,

npucyuiero Gu3ndeckoil Hayke;



5) TpyA0BOT0 BOCIIMTAHMS:

UHTEpPEC K pPa3IMuHbIM cdepaM NpodeccCUOHATbHON AESTeNIbHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiiel mpoeccuu 1 pean30BbIBATh COOCTBEHHBIC KU3HEHHBIC JIAHBI;

TOTOBHOCTBH M CIIOCOOHOCTh K 00pa30BaHUIO W CaMOOOPa30BaHUIO B 00JIacTH
(GU3HKN HA IPOTSHKEHUHN BCEH KU3HH,

6) IKOJIOrMYeCKOro BOCIIMTAHHUS:

c(OPMUPOBAHHOCTDh JIKOJIOTUYECKON KYJIbTYpbl, OCO3HAHUE TIJIOOATBHOTO
XapakTepa 3KOJOTHIYECKHUX MpobIiem;

IJIAHUPOBAHUE U OCYIIIECTBIICHUE JEUCTBUN B OKPYXKAIOIIEH Cpelie HA OCHOBE
3HAHUS 1IeJIeH YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTRA;

pacUIMpEeHHE OIbITa JEATEILHOCTH HKOJOTUYECKON HaIpaBiICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM M0 (PU3HUKeE;

7) IEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HAaHWE I[[EHHOCTH HAyYHOH MAESITeNbHOCTH, TOTOBHOCTh B IIPOLIECCE
M3y4deHUS GUBHKHU OCYIIECTBIIATH TPOCKTHYIO M MCCIIEAOBATEIBCKYIO MEATSTLHOCTD
WHIUBUIyaJIBHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBHUS
ba3oBble Jiornueckue AelcTBUA:
CaMOCTOSITeIbHO  (DOPMYJIMpOBaTh M aKTyaIM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEICIIATH IICNIN AeATEIHbHOCTH, 3a/1aBaTh MApaMETPhl U KPUTCPUHU UX
JIOCTHIKECHMS,
BBISIBIIATH  3aKOHOMEPHOCTH M TMPOTHUBOPEUHS B  paccMaTpHUBaEeMBbIX
(U3UYECKUX SIBIICHUSIX;
pazpabarbiBaTh IJIaH PEIICHUS TPOOJIEMbI C YUETOM aHAIN3a UMEIOLIUXCS
MaTepPHAIBHBIX K HEMaTepHUaIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITCIIbHOCTD, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIICICTBUN JEATCIIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBIIOJNHATH pabOTy B  YCIOBHSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS.
BIIAJICTh HAYYHON TEPMUHOJIOTUEH, KITIOYEBBIMU TOHITHSIMU U METOJIAMU
(bu3uYeCKON HAYKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00slacT (pU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOHCKY
METOJIOB pelIeHUs 3aaad (HU3UIECKOTO COJCPKAHUS, MPUMEHEHHUIO Pa3TUIHBIX
METO/IOB ITO3HAHWS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMUS, €ro
WHTEPIpPETAINHA, TPEOOPA30BAHUI0O W TPUMEHEHUIO B PA3IMYHBIX YyUeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YU€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISAITh [IPUUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIU3UpOBATh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS], HAXOAUTh apTYMEHTHI JUTSI JOKa3aTeIhCTBA CBOUX
YTBEPKJICHHUM, 32/1aBaTh MapaMeTPhbl K KPUTEPUHN PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBICE B XOAC pCIICHUS 3aladd Pe3yiIbTaThl,
KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYJIUPOBATH COOCTBEHHBIC 3aJayll B 0Opa30oBaTEIbLHOM
JeSTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HAHUA 1O (U3WKEe B MPAKTHYECKYIO 00JIacTh
KU3ZHENICATESIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMHU TOJNydeHHs] MHPOpMauu (HU3UIECKOTO COJCPKAHHS W3
HMCTOYHUKOB PA3HBIX THIIOB, CAaMOCTOSITEIIBHO OCYIIECTBIATH IIOWMCK, aHAJN3,
CHUCTEMAaTH3AIMI0 W HWHTEPIpETAIni0 WHGOPMAIIUK Pa3IUIHBIX BHAOB U (opm
IIPE/ICTaBIICHNUS,

OIICHHBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCITOJIB30BaTh  CPEICTBAa  WH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3aIMOHHBIX
3a/1a4 C COOJTI0/IECHUEM TPEOOBAHU S)PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHurs, MPaBOBBIX M ATUYECKUX HOPM, HOPM HH(OpMAIMOHHOU
0e30I1aCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOTO COJEp>KaHUS B pa3IMYHBIX (opmaTtax ¢
y4éTOM Ha3HAYCHUS WHPOPMAIIUU | TIEJICBON ayIUTOPUH, BEIOMpAs ONITHMAIIBHYIO
(dbopMy npencTaBlIeHUs U BU3yaJlU3aliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIC 1eHCTBHS:
OCYILECTBISAThH OOIIEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU €S TEIbHOCTH;



pacmo3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHTyalldd ©  CMSATYaTh
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIAaraTb CBOKO TOYKY 3PEHUSI C HUCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W HCMOJB30BaTh MPEUMYIIECTBA KOMAHIHON M MHAWBUYyaTbHON
paboTHI;

BBIOMpPATh TEMAaTHKy M METOJIbI COBMECTHBIX JEHCTBHHA C YYETOM OOIIUX
MHTEPECOB X BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA,

MPUHUMATh I€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh ACHUCTBUA MO €€ ITOCTHKEHHUIO: COCTABIJISITh IUIAH JCHUCTBUM,
pacupenensiaTb pojau ¢ Y4ETOM MHEHUM Y4YaCTHUKOB, OOCYXIaTh PE3YJIbTAaThl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXKIOI0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yJIbTaT 1o pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaratb HOBBIE TIPOEKTHI, OLEHHUBaTh WAEU C TMO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3IMYHBIX
CUTYyaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YHMBeEpCaJlbHbIe Y4eOHbIe 1eiiCTBUA
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENIbHYIO AESITENBHOCTh B 00JacTH
(U3MKK W aCTPOHOMHUH, BBISIBIISATH MPOOJEMBI, CTaBUTh U (HOPMYyIHUPOBATH
COOCTBCHHEIC 3a1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS] PACYETHBIX M KAYECTBEHHBIX
3a/1a4, IUIaH BBIMOJHEHUS TPAKTUYECKON paboThl C YYETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsM;

paciupsaTh paMKd y4yeOHOTo MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HAHHBIN BBIOOp, apTyMEHTHUPOBATH €T0, OpaTh Ha ceOs
OTBETCTBEHHOCTh 3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO JSPYIUIUA B 00JIaCTH
(U3HUKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B AECATEIBbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJaJeTh  HABbIKAMU  IIO3HABATEeNbHOM  pediaexkcuu Kak  OCO3HAHUS
COBEpPUIAEMBIX JICMCTBUM M MBICIUTEIBHBIX MPOLECCOB, WX PE3YJIbTATOB U
OCHOBaHUM;



UCIIOJIb30BaTh NPUEMBI pe(IeKCUU 1711 OLIEHKH CUTYalluy, BEIOOpa BEPHOIO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

OPUHUMATh MOTHBBI W apryMEHThl JPYTUX IMpPU AHAIW3E PE3YJIbTATOB JIEATEIBbHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI M apryMEHThl JPYTUX MPU aHAJIU3€ PE3YJbTaTOB ACSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B nporecce 1ocTHX EHUS TUYHOCTHBIX PE3YJITaTOB OCBOEHUSI MPOrpaMMbl IO PU3UKE JIJIsl YPOBHSI CPEAHETO OOIIETO
00pa3oBaHus y 00y4arOIIMXCSl COBEPUIEHCTBYETCS] SMOLIMOHAIBHBIN UHTEIUIEKT, MPEANOoIaraiui chopMIUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOLIET0 CIOCOOHOCTh MOHMMATh CBOE AMOLIMOHAIBHOE COCTOSHUE, BHUJIETh HAINpPaBICHUS
pPa3BUTHS COOCTBEHHON AMOILIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B cE0€;

CaMOpPETYJIMPOBAHUs, BKJIIOYAIOLIEIO CaMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTHh 3a CBOE IIOBEICHUE,
CIIOCOOHOCTB aJIalTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBALMH, BKJIIOYAIOLIEH CTPEMJIEHUE K AOCTHKEHHUIO LEIH U YCIeXy, ONTUMHU3M, UHULMATUBHOCTD,
YMEHHE JIEVICTBOBATH UCXO/S U3 CBOMX BO3MOYKHOCTEW;

ASMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh IMOHHMMATh 3MOLMOHANIBHOE COCTOSIHUE JAPYTHX, YYHUTBIBAaTh €ro mpH
OCYIIECTBIEHUH OOILIEHNUS, CHOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpauBaTh OTHOUIEHUS C JAPYTUMH JIIOABMH, 3a00THThCH,
MPOSIBJISITH MHTEPEC U pa3peraTb KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koniry oOyuenns B 11 kiacce mpeIMeTHbBIE pe3yJIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD
y 00y4arommxcs yMeHUi:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (GU3UKU B (HOPMUPOBAHUM COBPEMEHHOW HAYYHON KapTHHBI MHUpa, B
Pa3BUTHM COBPEMEHHOW TEXHUKH M TEXHOJIOTHHM, B TMPAKTUYECKOW HAEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €AUHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUST U3yUYCHHBIX (DU3UYECKUX MOJENICH: TOYCHHBIA JIEKTPUUCCKUN 3apsii, JIyd CBETa,
TOYCYHBIM UCTOYHUK CBETA, sJIEpHAsi MOJIeNIb aTOMa, HYKJIOHHAsI MOJI€JIb ATOMHOTO Si/ipa MpH pelieHnH GU3NIECKUX 3a/1a4;



pacno3HaBaTh (PU3NUYECKHE SBICHUS (TIPOIIECCHI) M OOBSICHATHh MX Ha OCHOBE 3aKOHOB JJICKTPOJMHAMUKN U KBAHTOBOM
(GU3HUKHU: AIEKTPUYECKasi MPOBOIUMOCTD, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAaTHUTHOE JCHCTBUS TOKA, B3aUMOCHCTBUE
MarHuTOB, JIEKTPOMAarHUTHAs WHIYKIWS, ACMCTBHE MAarHUTHOTO IOJII HAa MPOBOJHUK C TOKOM W JIBIDKYIIUHCS 3aps,
AJICKTPOMArHUTHBIC KOJICOAHWsI W BOJHBI, MPSMOJWHEHHOE paclmpoCTpaHEHHWE CBETa, OTPAKEHHUE, IPEIOMIICHUE,
uHTepdepeHnus, audpakius W MOJApu3alvs CBeTa, AUCTIEpCcHs cBeTa, (ortodnekrpuueckuit 3hdext (bhororddexr),
CBETOBOE JIaBJICHWE, BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTpa aTroMa BOJOPOJA, €CTECTBEHHAs W WCKYCCTBCHHAS
PaIOaKTUBHOCTD;

ONKCHIBATh M3YUYCHHBIC CBOWCTBA BEMIECTBA (RJIIEKTPUUECKHE, MAarHUTHBIEC, ONTHYECKHE, JIICKTPUUECKYIO
IPOBOJUMOCTh PA3JIMYHBIX CPel) M DJIEKTPOMArHUTHBIC SIBIEHUS (TIPOIECCHI), UCHOJIb3Ys (PU3NYECKHE BEIUYUHBI:
AIIEKTPUYECKUI 3apsijl, CHIIa TOKA, DIEKTPUIECKOE HANPSDKEHUE, SJICKTPUUECKOE COMPOTUBIICHHUE, PAa3HOCTh MOTEHIIMANIOB,
ANEKTPOJBIKYIINAsl CHJIa, padoTa TOKA, WHAYKIIMS MAarHUTHOTO TMOJs, cuia Ammepa, cwia JlopeHIa, WHIyKTHUBHOCTh
KaTYIIKA, SHEPTHSI JIEKTPUUECKOTO0 U MATHUTHOTO TIOJICH, TIEPUO/I U YaCcTOTa KOJIeOaHU B KOJIEOATEILHOM KOHTYPE, 3apsi
U CHUJIA TOKA B TIPOLIECCE TAPMOHUYECKUX JIEKTPOMArHUTHBIX KOJieOaHuii, (hOKyCHOE PaCCTOSIHUE U ONTUYECKAas CHJIa JIMH3BI,
Opy OMMCAaHUU TPABUIBHO TPAKTOBATh (DM3UYECKUN CMBICT HCIOIB3YEMBIX BEJIMYMH, UX OOO3HAYEHUS U €UHUIIBI,
yKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUNHY C IPYTHUMH BEIMYUHAMU;

OMHUCHIBATh M3YYEHHBIC KBAHTOBBIC SIBJICHUSI M TPOILIECCHI, HCIHOIB3Yysd (U3NUECKHUE BEIUYUHBI: CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YACTOTA CBETA, SHEPTHUS U UMITYJIbC (DOTOHA, MEPUO/T MTOJTypacnaaa, SHEPTrus CBS3U
ATOMHBIX SIJIEp, MPU ONMKMCAHUU TMPABWIBHO TPAKTOBATh (PU3WYECKUI CMBICI HCIIONIB3YEMBIX BEJIMUWH, UX 0003HAUYCHUS U
€IVHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIIME AAHHYIO (DU3UYECKYIO0 BEIMYMHY C APYTMMH BEIMYMHAMH, BBIYUCISATH
3HauYeHUE (PU3NIECKOI BEITMUNHBI;

aHaJTU3UPOBaTh (PU3UYECKUE TIPOLIECCHI U SIBJICHUS, UCTIOJIb3Ysl (PU3UUYECKHUE 3aKOHBI U MPUHITUIIBL: 3aK0H OMa, 3aKOHbI
MOCJIEIOBATEILHOTO W MApaUIEJIbHOIO COEAWHEHUS IPOBOJHUKOB, 3aKOH Jxoyns—JIeHna, 3aKOH 3IEKTPOMAarHUTHOU
WHIYKIMH, 3aKOH MPSAMOJMHEWHOTO PACHpPOCTPAHECHUSI CBETA, 3aKOHBI OTPAXKCHUSI CBETA, 3aKOHBI MPEIOMJICHUSI CBETA,
ypaBHeHue DitHmTelHa 11 GoTodddexTa, 3aKOH COXPaHEHUS SHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHEHUs MaCCOBOT0 YHCIIA, MOCTYJaThl bopa, 3aK0H paauoakTUBHOTO paciiaia, Ipyu 3TOM
paznuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTEeMaTHYECKOE BBIPAKEHHE U YCIOBUSA (TpaHUIBI, OOJACTH)
MPUMEHUMOCTH;

ONPENIEIIATh HAIIPABICHUE BEKTOPA MHAYKIIMM MATHUTHOTO TTOJIsl IPOBOJHUKA C TOKOM, CUJIbl AMmniepa u cuiibl Jlopenna;

CTPOUTH U ONMKUCHIBATH U300paKEHUE, CO3/1aBAEMOE INIOCKUM 3€pKaioM, TOHKOU JIMH30M;



BBIIIOJIHATh 3KCIEPUMEHTHI MO HMCCIEJOBAHUIO (PU3HUYECKHUX SIBJICHUI W IMPOLIECCOB C MCIOJIb30BAHUEM IMPSIMBIX U
KOCBEHHBIX M3MEPEHMIi: MpH 3TOM (POpMYyIUPOBATH MpoOsieMy/3ajaduy M TUIOTE3y Y4eOHOro SKCIEepUMEHTa, coOMpaTh
YCTaHOBKY U3 IIPEI0KEHHOI0 000pyA0BaHNUs, IPOBOIUTH OIBIT U (POPMYIHPOBATH BHIBOJIBI,

OCYILECTBIAThH MPSMbIE U KOCBEHHBIC U3MEPEHHs (PU3NUECKUX BEIMYWH, IPU ATOM BHIOMPATh ONTHUMAJIBHBIA CIIOCOO
U3MEPEHHUS U UCIIOJIb30BaTh U3BECTHBIE METOABI OLICHKU ITOTPELIHOCTEN N3MEPEHMUI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKHUX BEJIMYUH C HMCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUIL: IPH 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCUPOBATH PE3yIbTATHI MOJTYYCHHON 3aBUCUMOCTH (PU3UYECKUX BEIMUMH B BUE TAOIUIl U TPaQHUKOB, I€IaTh
BBIBO/JIBI IO PE3YyJITATAM UCCIIEIOBAHNS;

co0uro1aTh paBuiia 0€30MacHOTO TPyAa MPH MPOBEIEHUH UCCIIEI0BaHUM B paMKax yueOHOr0 SKCIIEPUMEHTA, y4EOHO-
UCCIIEZIOBATEILCKON M NPOEKTHOM NEATENbHOCTU C HCIOJIb30BAHUEM M3MEPUTENBHBIX YCTPONCTB U J1a00OpaTOPHOTO
000pynIoBaHUs;

pemaTh pacy€THhIE 3aJa4d C BHO 3aIaHHON (DU3UUECKOI MOJIENbIO, UCIIOJIb3Ysl (PU3NUYECKHUE 3aKOHBI M PUHLIUIIBI, Ha
OCHOBE aHaJln3a yCIOBHUs 3a1auu

BBIOMPATH (PM3UUECKYIO MOJIENb, BEIACIATH (DU3NUYECKHE BETUYUHBI U (POPMYJIbI, HEOOXOAUMBIE JIs €€ pelIeHus], IPOBOIUTh
pacuéThl U OLICHUBATh PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUs (PU3HUECKON BEIMUUHBL;

peniaTh KaueCTBEHHBIE 3a/1a4: BBICTPAMBATH JIOTMYECKH HEMPOTUBOPEUYHUBYIO LIENIOYKY PACCYKIECHUWA C ONOPOM Ha
M3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKUE SBICHUS;

UCIIOJIB30BaTh ~ MpPU  pPElIeHHMH  y4eOHbIX  3aJad  COBpPEMEHHble HWH(OPMAIIMOHHBIE TEXHOJOTUU JUIs
MIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH U TIPEACTABICHUS YUeOHON U HAyYHO-TIOMYJIIPHOU HH(POPMAIUH, TOTy4EHHON
U3 PA3IMYHBIX UICTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATh [I0JIy4yaeMyto HH()OpMAaILIHIO; OOBSICHITh MPUHLUIBI JAEHCTBUS

MalluH, NpUOOPOB U TEXHUYECKHX YCTPOMCTB, pa3iuuyaTh YCIOBUSI UX 0O€30MMacHOro
UCIIOJIb30BAHUS B IOBCEHEBHOM
KU3HH;

NPUBOAUTH TPHUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, B OOBSICHEHUE
POLIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOM >KM3HM Il oOecnedeHus: Oe30MacCHOCTH MpHU
oOpalieHuu ¢ npudopaMu U TEXHUUYECKUMU YCTPOMUCTBAMM, IJIs1 COXPAHEHUS 3/I0POBbsI U COOJIIOACHHS] HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpene;



paboTarh B TpYIE C BBIINOJHEHUEM pPa3IMYHBIX COLUAIBHBIX POJIeH, TUIAHUPOBATh PabOTy TPYIIIbI, pallMOHAIBHO
pacrnpenenarh 00sS3aHHOCTU U TUIAHUPOBAThH JEATEIbHOCTh B HECTAHIIAPTHBIX CUTYyAIlUsX, aJIeKBAaTHO OIIEHUBATH BKJIAJl
KQ)KJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIICHHE paCCMaTPUBAEMOM IPOOIEMBI

KpuTtepun u HOpMbI OlIeHKH 3HAHU I

YcrHblii onpoc. Onucarbh CTPOEHHUE KMBOTHOTO WJIM PACTEHUS 110 TabJIMLE WM CXEME, YKa3aTh PYHKIUU, KOTOPbIE
BBITIOJIHSIOT OTJIEJIBHBIE €r0 YaCTH.

«5» — BBINOJHWI BCE 3aJJaHUE PaBUIIbHO;

«4» - BBIIIOJIHUII BCE 3a7aHue ¢ 1-2 ommuOKamu;

«3» — 4acTo ommbaIcs, BBIIOJIHUII MTPABHIIBHO TOJIBKO IMOJIOBUHY 3a/IaHHS;
«2» — MOYTH HUYETO HE CMOT BBINOJHUTD MPABUIHHO;

«1» — BOOOIIIE HE BHITIOJIHWII 3aJaHUE.

BeinojiHeHHe TeCTOBLIX 3aJJaHMM.
3amgaHus ¢ BEIOOPOM OTBETA (3aKPBITHIN TECT), 3aJIJaHUS « IOTIOJIHUTE MPEIJIOKEHNE» (OTKPBITBIA TECT) OIEHUBASTCS B OJIUH U
IBa Oaju1a COOTBETCTBEHHO.

«5»: 80 — 100 % ot o0miero uncia 0aIOB
«»: 70 -75%
«3»:50-65%

Boino/iHeHNe NPAKTHYECKUX U J1A00PAaTOPHBIX padoT.

OrneHka «5» CTaBUTCH, €CJIH.

1. ITpaBUJIbLHOM CAMOCTOSTENBHO OMpPEALISIET 1EIb JaHHBIX pa0OT; BBITIOIHSAET paboTy B MOJHOM 00bEME C COOJIIOICHUEM
HEOOXOMMOMN ' TOCIIeI0BATEIILHOCTH MTPOBEICHUS OTIBITOB, U3MEPEHHA.



2. I'paMOTHO, JJOTUYHO OMUCHIBAET X0 MPAKTHUECKUX (J1a00paTOpHBIX) padOT, MPaBUIBHO (HOPMYITUPYET BHIBOABI; TOYHO U
aKKypaTHO BBITIOJIHSET BCE 3alUCH, TAOJIUIIbI, PUCYHKH, YEPTEXKHU, TPAPUKU, BHIYUCIICHHUS.

Ounenka «4y CTaBUTCH, €CIA VUEHUK:

1. BpINoHSAET MPaKTHYECKYIO (Ja00paTOPHYI0) paboTy MOTHOCTHIO B COOTBETCTBUM ¢ TPEOOBAHUSMHU MPU OICHUBAHUU
pe3yabTaToB Ha "5", HO TONyCKAeT B BEIYMCIICHUSAX, U3MEPEHUSX BA — TPU HEJI0UYETA WITH OJIHY HErpyOyIo OITMOKY U OJMH
HEJIOYET.

2. Ilpu opopmiiennun padoT JOMyCKaeT HETOYHOCTH B OMMCAHUM XO0/1a JCHCTBHIA; IeIaeT HEMOIHbIC BEIBOIBI MPU 00OOIICHHH.

O]_IGHKEI «3» CTABUTCS, €CJIN VUCHUK.

1. [IpaBunbHO BBIMOIHSAET pabOTy HE MeHee, 4yeM Ha 50%, oJTHaKO 00bEM BBITTOJIHEHHON YaCTH TAKOB, YTO MTO3BOJISIET
MOJIYYUTh BEPHBIE PE3YJIBTATHI U C/AEJIAaTh BHIBOABI [0 OCHOBHBIM, IPUHIIMITHAIBHBIM Ba’KHBIM 3aJ1a4aM paOOoThl.

2. Jlonmyckaet rpy0Oyro omuOKy B X0/1€ BBITIOTHEHHS paOOThI: B 00bSICHEHUH, B 0(DOPMIICHUH, B COOJTIOICHUH MPABUI TEXHUKH
0€30MacHOCTH, KOTOPYIO YUEHUK UCIIPABIISET MO TPEOOBAHUIO YUUTETIS.

Onenka "2" cTaBUTCS, €CIIU VUEHUK.

1. He onpezenser caMOCTOSTENBHO LIETb pabOThI, HE MOKET 0€3 MOMOILM YYUTEIs MOATOTOBUTH COOTBETCTBYIOIIEE
000pyZ0BaHUE; BHIMOJIHAET pabOTy HE MOTHOCTHIO, U 00BEM BBIMOIHEHHOM YAaCTH HE MO3BOJIAET CAeNaTh MPaBUIIbHbBIE
BBIBOJIBI.

2. Jlonyckaet nBe u 6oJiee rpyOble OIHUOKH B X0/€ padoT, KOTOPHIE HE MOKET UCIIPABUTh IO TPEOOBAHUIO NIEJarora; uin
MPOU3BOAUT U3MEPEHMUS, BEIUMCIICHUS, HAOJI0/IEHNSI HEBEPHO.

Onenka «l)» cTaBUTCS B CiIy4yae:
1. Her otBera.







TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KosnyecTBo yacos
HauMeHoBaHue pa3aesioB U TeM
Ne n/m Koutpoabnbie | TlpakTnueckue
nporpaMmaIl Bcero
padoThI PpadoThI
MarauTHOe noje. DIeKTpoMarHuTHas
1.1 P 11 1 3
WH Ty KITHST
Utoro no pazneny 11
91 MexaHU4YeCKHUEe U AJICKTPOMArHUTHBIC 9 1
' Kone6Ganus
MexaHU4YeCKHUEe U DJICKTPOMArHUTHBIC
2.2 5 1
BOJIHBI
2.3 OnTuka 10 3
Uroro no pazneny 24
OcHOBBI cIeLIMATIbHON TEOPUH
3.1 P 4 1
OTHOCHUTEIIBHOCTHU
Hroro no pazueny 4

4.1 DeMEHTHI KBAHTOBOUW ONTUKU




4.2 Ctpoenue aroma 4
4.3 AToMHOE S7pO 5
Hroro no pazneny 15
5.1 DJIEeMEHTHl aCTPOHOMHH M aCTPOPU3UKHU 7
Hroro o pazaeny 7
6.1 OGo6miaroiiee NTOBTOPEHUE 4
Utoro no pazneny 4
Pe3zepBHoe Bpems 3
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ITOYPOYHOE IIVTAHUPOBAHUE
11 KIIACC

Ne
n/n

Tema ypoka

KoandyecTBO 9acoB

Bcero

KounTtposabHsbie
padoThI

IIpakTnyeckue
padoThI

JlaTa
U3yueHust

ITocTossHHBIE MArHUTBI U UX
B3auMoJielicTBue. MarHuTHoE MoJe.
Bektop MarautHOM MHAYKIUH. JIMHUN

MarHuTHOM MHAYKIUHU

MarsuTHoe 1oJje NpOBOJHUKA C
TokoM. OnbIT pcreaa.
BzauMoaelicTBue mpoOBOJHUKOB C

TOKOM

JlaGoparopnas pabora «3yuenne
MArHUTHOTO TOJISl KATYIIKH C TOKOM»

JleicTBME MAarHMTHOI'O MOJISI Ha
IPOBOAHUK ¢ TOKOM. Cuna Amnepa.
JlaGopaTopnas pabora
«Hccnenopanue aelicTBUS
MOCTOSIHHOTO MarHuTa Ha PaMKy C
TOKOM

JlelicTBME€ MAarHUTHOIO MOJISI HA
JBYKYIIIYIOCS 3apsSHKCHHYIO YaCTHILY.
Cuna Jlopenna. PaboTa cuibl
Jlopenna

OnexkTpoMarHuTHas HHAyKOus. [TloTok
BeKTOpa MarHUTHOU MHAyKuu. IJC




UHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
naaykuun dapanes

JlaGopatopnas pabota
«VccnenoBanue siBICHUS
ANEKTPOMArHUTHON MHIYKIIAW

NuaykTuBHOCTD. SIBNEHUE
camouHaykuuu. IJ1C caMOMHIYKITHH.
DHeprusi MarHUTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE MoJie

TexHn4eckne ycTpoucTBa U UX
MPUMEHEHHE: TTOCTOSIHHbIE MArHUTBI,
3JIEKTPOMArHUTHL, 3JIEKTPOIBUTATEb,
YCKOPUTEIIH 3JIEMEHTAPHBIX YaCTHIL,

WHAYKIIMOHHAS MeYb

10

O06ob6maromuii ypok «MarautHoe
noJie. DJIeKTPOMArHuTHAsT WHTYKITHSD»

11

Konrponbnas pabora no teme
«MarnuTtHoe noJe.
DJIEKTpOMarHuTHasi HHAYKLUS

12

CB00O/IHBIE MEXAaHUYECKHUE
Kosnebanus. ['apmMoHnueckue
KojebaHus. YpaBHEHUE
TapMOHHYECKUX KOJICOaHUH.

[IpeBpamenue a3neprun

13

JlaGopaTtopnas paborta
«HccmeqoBanue 3aBHCUMOCTH
MepUo/Ia MaJIbIX KoJIeOaHUI rpy3a Ha
HUTHU OT IJIMHBI HUTU U MAacChl Tpy3a»




14

KonebarenbHbiit KOHTYp. CBOOO HBIC
SJICKTPOMAarHuTHLIC KoyicOaHus B

UJcalbHOM KOJIe0aTeTbHOM KOHTYPE.
AHaorust MeXJ1y MeXaHH4eCKUMU U

SJICKTPOMAarHuTHBIMHU KOJIEOAHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs SHEPTUU B UJ€ATLHOM
K0J1e0aTeIbHOM KOHTYpe

16

IIpencrasienue o 3aTyXaroIUX
KojebaHusX. BeIHyX1eHHbIE
MexaHudeckue Kojicbanus. Pe3onanc.
BuIHYXJICHHBIC 2JICKTPOMarHUTHBIC
KojieOaHus

17

IlepemenHsblii Tok. CHHYCOUAAIBHBIN
repeMeHHbId TOK. MOIIHOCTD
NEPEMEHHOI0 TOKa. AMIUIUTYHOE U
JeHCTBYIOIIIEE 3HAYEHUE CUIIBI TOKA U

HanpsAXKCHUA

18

Tpanchopmarop. [Ipoussrojactro,
nepenaya u norpediaeHue
AIEKTPUYECKON IHEPTUU

19

YCTpPOUCTBO U IPAKTUYECKOE
MNPUMEHEHHE JIEKTPUYECKOTO 3BOHKA,
reHepaTopa IEpEMEHHOr0 TOKa,
JINHUHU dJIEKTpoIepesayd

20

DKOJIOTHYECKHE PUCKHU NIPH
IIPOU3BOJICTBE ANEKTPOIHEPTUN.
KynpTypa ucnonas3oBaHus




3JIEKTPOSHEPTHH B TOBCEAHCBHOU
KU3HU

21

MexaHu4ecknue BOJIHBI, YCIOBUS
pacrtpoctpanenus. [lepuon. Cxkopocts
pacrpoCTpaHeHHs U JJIMHA BOJHBI.

HOHGpCIIHBIe " IMIPOAOJIbHBIC BOJIHBI

22

3Byk. CkopocTh 3ByKa. ['poMKOCTH
3ByKa. Beicora Tona. TemOp 3ByKa

23

DJeKTpOMarHUTHbIE BOIHBI, UX
CBOKCTBA U CKOpocTh. [lIkana
AIEKTPOMArHUTHBIX BOJIH

24

[TpUHIUTIBI PAAUOCBSI3H U
TeleBuAeHUs. Pa3BuTHe cpeacTs
cBs3u. Panguomnokars

25

Konrponbnas pabora «Konebanus u

BOJIHBD»

26

[IpssMonuHENHHOE pacpoCcTpaHeHUe
CBETa B OJJHOPOJIHOM cpenie.
ToueuHblil UCTOUHUK cBeTa. JIyu
cBeTa

27

OtpaxeHnue cBera. 3aKOHbBI
orpakeHus ceera. [loctpoeHne
n300pakeHUH B IJIOCKOM 3€pKajie

28

IIpenomnenue ceera. [lonnoe
BHYTpPEHHEE oTpakeHue. lIpenensHbii
YIL'OJI IIOJIHOI'O BHYTPEHHETO
OTpaKEHUs

29

JlaGopatopnas pabora «3mepenue




ImokKa3aTes IMPCIOMIICHUA CTCKIIa»

30

JIunzel. [locTpoeHune n3o00pakeHUH B
nuH3e. DopMylia TOHKOH JIMH3HI.

VBennueHue TUH3BI

31

Jlaboparopnas pabora
«HccneqoBanue CBOMCTB
M300paKeHUH B IMH3AX»

32

Hucnepcus ceera. CII0KHBIA cOCTaB
oenoro ceeta. L{Bet. JlabopaTopHas
pabora «Habnronenue qucrepcun
CBETa»

33

Nutepdepennus cBeta. dudpaxius
ceera. /luppakiumonHas pemeérka

34

HOHGPGLIHOCTL CBCTOBbBIX BOJIH.
Honﬂpmaum{ CBCTAa

35

Onrtruueckue npuOOpPsI U yCTPONUCTBA U

yCJ10BUA UX 0€e3011acHOr0 OPpUMCHCHUA

36

I'panu1pl NpUMEHUMOCTH
KJ1accuyeckoil mexanuku. [locrynarsl
CIELIMAJIbHON TEOPUH
OTHOCHUTEJIBHOCTHU

37

OTHOCHUTETHFHOCTH OJTHOBPEMEHHOCTH.
3amMenyieHre BpEMEHHU U COKpalleHne
JIAHBI

38

9Hepr1/151 1 UMITYJIbC peHHTHBI/ICTCKOﬁ
qaCTHUIbI. CBs3b MaccChI C :)Heprneﬁ nu

HMITYJIbCOM. BHCPFI/ISI IIOKOA

39

KonTponbHas padota «Onruka.




OcHOBBI cIelIMaJIbHON TEOPUU
OTHOCHUTEIIBHOCTH»

40

®oronsl. Popmyna [lnanka. DHeprus

Y UMIYJIbC (OTOHA

41

OTKpBITHE U UCCIIEIOBaHUE
doroaddekra. OnbrTer A. T'.
CroneroBa

42

3akonbl porodrddexra. YpaBHeHHE
Ditnmrelina 11t potodddekra.
«Kpacnas rpanuna» goroadpdexra

43

JlaBnenue cBera. OubITh 11. H.
JlebeneBa. XuMHUYECKOE JEHCTBUE
cBeTa

44

TexHuueckne yCcTpoucTBa U
MPaKTHYECKOE MPUMCHECHUE:!
dboTornement, GoTOAATIHK,
cotHeyHas Oarapesi, CBETOIUO/T

45

Pemenune 3agay mo reme « DI1EMEHTHI

KBAHTOBOI OITUKN»

46

Mogens aroma TomcoHa. OnbITHI
Pesepdopaa mo paccestHuio o-4acTuil.
[Inanerapnas Moaenp aTomMa

47

IToctynater bopa

48

N3nydenue u nornouieHue GoOToHOB
MIpU MEepexoie aTOMa C OJTHOTO YPOBHS
SHEPruu Ha Apyroul. Bunsl ciexkTpos

49

BomaHoBrle cBoiicTBa yacTHUIl. BOIHEI




ne bpoiins. KopnyckynsipHo-
BOJIHOBOU Ayanu3Mm. CIIOHTaHHOE U

BBIHYXICHHOC U3JTYYCHHUC

50

OtkpoiTHE PaIuOaKTUBHOCTUA. OTIBITHI
Pesepdopa o onpeneneHuio coctaBa
paauoaKTUBHOTO M3TyUYEHHUS

51

CsoiicTBa anbda-, Oera-, raMma-
u3nydenus. BinusHue
pPalMOaKTUBHOCTH Ha KUBBIE
OpTaHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oTonsl. Anbda-pacnan.
DNEeKTPOHHBIN U NO3UTPOHHBIN Oera-

pacnan. 'aMmma-usinyuenue

53

DHeprus CBsI3W HYKJIOHOB B sIApE.
SnepHsbie peakuu. SAnepHbIid
peaxtop. [IpobGiiemMbl, MEPCIIEKTUBHI,
3KOJIOTUYECKHE acCIEKThI sIAEPHOM

SHEPreTUKU

54

OneMeHTapHble YacTUIbl. OTKPBITHE
no3UTpoHa. MeTo 1l HabII0ACHUS U
pEeTUCTpaLU SJIEMEHTAPHBIX YaCTHII.
Kpyruslii cron «DyHnaMeHTalbHbIE
B3auMoJieiicTBusa. EAMHCTBO

¢bu3HIecKoil KapTUHBI MUPaY»

55

Bup 38é3nnoro neda. Co3sesaus,
SIpKUe 3BE3/1bI, TUIAHETHI, UX BUIUMOC
nsrxkenue. CojiHeuHas cUCTEMa




56

Comanne. CoitHeuHast aKTUBHOCTD.
Uctounuk sueprun ConHia u 3BE311

57

3BE31bI, NX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IBI TI1aBHON
IocJae0BaTeNbHOCTU. BHyTpeHHee
crpoeHue 3B€31. CoBpeMeHHbIE
MIPEJICTABICHUS O MPOUCXOKICHUH U
sBororuu CoJiHIa U 3BE3]

58

Muneunsiii [1yte — Hamia ['anakTuka.
[Tonoxenue u npuxenne ConaHua B
lamaktuke. 'anaktuku. YépHble
JBIPBI B iApax TaJIaKTHK

59

Bcenennas. PazOeranue rajgakTHk.
Teopus bonpioro B3peIBa.
PenukToBOe uznyueHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUHA

61

KonTtponbras padora « 31€MEHTHI
aCTPOHOMMHU U aCTPOPU3UKU»

62

O6o6matomuit ypok. Pons husuku n
aCTPOHOMHH B 3KOHOMHUYECKOM,
TEXHOJOTMUYECKOM, COLIMaIbHOU U
ATUYECKOH chepax NesaTeabHOCTH
4yenoBeKa

63

O6o6maromuii ypok. Posbs u Mecto
(U3UKU U aCTPOHOMHUH B

COBPEMEHHOU HAyYHOU KapTHUHE MUpa

64

O06o6maromuit ypok. Pons




¢dbuznyeckoit Teopuu B OpMUPOBAHUHI

MpeCTaBICHUN 0 (PU3UIECKON
KapTUHE MHpa

O6o6maromuii ypok. Mecto
¢bu3nyecKoi KapTHUHBI MUpa B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEACTABICHUN O IPUPOIE

66 PesepBHbIil ypok. MaruuTHoe nose. 1
DJIeKTpOMarHuTHas WHIYKIUS
PezepBHbIil ypok. Ontuka. OCHOBBI

67 CIIeLIUATILHON TEOpUHU 1
OTHOCHUTENIBHOCTHU
Pesepnriii ypok. KBantoBas pusmka.

68 DJIEeMEHTBI aCTPOHOMHUH U 1
acTpo(U3UKU

OBUIEE KOJIMYECTBO YACOB I10 68
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