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PaGouas mporpamma
o ¢usuke B 11 kiacce k yueOHuky Msikumes 1.5

(ba3oBblii ypoBeHb)

[ToscHuTenpHas 3anucka

Martepuansl as paboueil mporpaMMbl COCTaBIIEHbI HA OCHOBE:

e (enepabHOTO KOMIIOHEHTa rOCYJapCTBEHHOT0 CTaHIapTa o0Iero oopa3oBaHus,

® [IPUMEPHOI MporpamMmsl MO (U3MKE OCHOBHOTO 001Iero oopaszoBanus (coctaBurenu:lO.
. luk, B. A. KopoBuH)

e (QeneparbHOTO MepevHs y4eOHUKOB, PEKOMEHJAOBAaHHBIX MHUHHCTEPCTBOM 00pa3oBaHUS
Poccuiickoit @enmepanii K HCIOJNB30BAHHIO B 00pa3oBaTeNbHOM TIpoOIecce B
o0mreo0pazoBarenbHbIX yupexaeHusx Ha 2020-2021 y4ueOHslii rof,

e C ydyeroM TpeOOBaHMIl K OCHAIICHHIO OOPa30BATEIBLHOTO MpOIlecca B COOTBETCTBUH C
COJIEp’)KaHUEM HAIOJHEHUS Y4YeOHbIX MPEAMETOB KOMIIOHEHTAa TIOCYAapCTBEHHOIO
cTaHjapTa o01Iero oopa3oBaHus,

e apTOopckoil mporpammbl «®Pusuka, 10 — 11», aBt. I'. SI. Mskuies.

PabGouass mporpamMma  coieicTBYeT  COXpaHEHMIO  €AMHOrO  00pa3oBaTENIbHOTO
IPOCTPAHCTBA, HE CKOBBIBAS TBOPUYECKON HWHUIMATHBBI YUHTENS, MPEIOCTaBISET IIMPOKUE
BO3MOXKHOCTH ISl peau3aliiy pa3iIndHbIX 0JIX0JJ0B K IIOCTPOEHUIO yueOHOro Kypca.

Odu3rKa Kak Hayka o Hanboiiee oOUIMX 3aKOHAX MPUPOJIbL, BEICTyIAs B Ka4ecTBE y4eOHOTO
peaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHHM 00 OKpy»XarolleM MHpeE.
Ona packpbplBaeT pojib HAyKM B DKOHOMHYECKOM U KyJbTYPHOM pa3BUTHH OOIIECTBa,
CHOCOOCTBYET (POPMHPOBAHUIO COBPEMEHHOTO HAYYHOTO MHPOBO33peHUs. [ pemeHus 3amad
(GopMHpOBaHUS OCHOB HAyYHOTO MHUPOBO33PEHMS, PA3BUTUS MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH
Y TIO3HABATEILHBIX HHTEPECOB INKOJIBHUKOB B IIPOIIECCEe M3YUeHUsT (PU3UKHA OCHOBHOE BHIMAHHUE
clleflyeT yAeNsATh He meperadye CyMMbl FOTOBBIX 3HAHUHM, a 3HAKOMCTBY C METOJJaMH HAay4YHOT'O
MO3HAHUS OKPYKAIOLEro MHpa, IIOCTaHOBKE MpoOljeM, TpeOyromMuX OT YyYalluxcs
CaMOCTOSITENIbHON JIEITENbHOCTH 0 UX pa3pelieHuto. O3HaKOMIICHHE IKOJbHUKOB C METO/IaMHU
HAy4YHOT'O MO3HAHHUS MPEAINOIaraeTcsl MPOBOJUTh IPU U3YyUYEHUH BCEX pa3fesioB Kypca (pusuku, a
HE TOJIBKO NP U3YUYEHUH CIIeLHabHOTO pa3jena «Pu3nka 1 METOIbl HAYYHOTO ITO3HAHUSD.

['ymaHuTapHoe 3HaueHHe PU3NKU KaK COCTABHOW YacTH OO0IIEero 0Opa30BaHUU COCTOUT B
TOM, YTO OHa BOOPY’KAeT IIKOJbHUKA HAYYHBIM METOJIOM MO3HAHUS, MO3BOJSIONIUM IMOJIYyYaTh
00BEKTUBHBIE 3HAHUSI 00 OKPYXkKAIOIIEM MHUPE.

3HaHue (U3MYECKMX 3aKOHOB HEOOXOAMMO JUIs U3yYeHUs XUMHH, OHOJIOTHH,
¢duznueckoit reorpadun, rexuonoruu, ObXK.

Kypc ¢usuxu B nanHoit paboueil mporpaMMe cpeaHero (IoJHOro) odmero oopazoBaHus
CTPYKTypUpPYETCS Ha OCHOBE (HU3MYECKHMX TEOpUH: MeXaHHWKa, MOJIeKyJsipHas (usmka,
ANEKTPOANHAMUKA, YIIEKTPOMArHUTHBIE KOJIeOaHUs U BOJHBI, KBAHTOBas (DHU3HKA.

Ocob6eHHOCThIO TTpeIMeTa «(hU3uKa» B y4eOHOM TTaHe 00pa30BaTEIbHOM IIKOJIBI
SIBJISIETCS ¥ TOT (DaKT, YTO OBIAJICHHE OCHOBHBIMH (PH3NYECKUMHU MOHSATUSMU U 3aKOHAMH Ha
0a30BOM ypOBHE CTaJI0 HEOOXOIMMBIM MPAKTUYECKH KaXkKIOMY YEJIOBEKY B COBPEMEHHON KU3HU.

Wzydenune pus3mku B cpeHUX (MOJHBIX) 00pa30BaTENbHBIX YUPESKICHUAX Ha 0a30BOM
YpOBHE HaNpaBjIeHO Ha JOCTHXKEHUE CIETYIOIINX LIeeH:

o OCBOCHHE 3HAHWH 0 (QYHAAMEHTAIBHBIX (PU3NUYECKUX 3aKOHAX W MPUHIUIAX, JISKAIINX B
OCHOBE COBPEMEHHOH (HU3MUECKOM KapTHHbI MHpa; HamOojee BaKHBIX OTKPBITUSAX B
oOnacti (U3MKH, OKA3aBIIMX ONpENENAlollee BIUSHUE HA pa3BUTHE TEXHUKU U
TEXHOJIOTHH; METO/IaX HAYYHOTO MO3HAHUS TIPUPO/IBL;

o OBJIAJICHNE YMEHUSMH TPOBOJIUTH HAONIONCHUS, IUJIAHHUPOBATH W  BBHINOJHSATH
SKCIIEPUMEHTBHI, BBIJIBUTaTh TUIIOTE3bl U CTPOUTH MOJEIHU, IPUMEHSTh OJTy4YeHHbIE 3HAHUS
no ¢usuke 111 00BSCHEHUS! pa3HOOOpa3HBIX (U3NYECKUX SBICHUNA M CBOWCTB BEIIECTB;

2



NPaKTHYECKOTO HCIOJNB30BaHMSA (PU3MYECKUX 3HAHWH; OIEHUBATH JOCTOBEPHOCTD
€CTeCTBEHHOHAYYHOI HH(pOpMaINH;

L4 Pa3BUTHUC MTO3HABATCIIbHBIX HHTCPCCOB, NHTCIJICKTYAJIbHBIX U TBOPUCCKHUX CIIOCOOHOCTEN B
MpoLecce MPHOOPETEHUSI 3HAHUW M YMEHUU MO (U3MKE C UCIOIB30BAHUEM DPA3ITHYHBIX
MCTOYHHMKOB MH(OpMALIUU U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH;

J BOCITUTaHUE YOEKICHHOCTH B BO3MOXKHOCTH TTO3HAHUS 3aKOHOB IPHPOJIBI; HCIIOIH30BAHHS
JOCTHXKCHUN (U3UKKU Ha OJIar0 pPa3BUTHS YEIIOBEYCCKOW IUBUIIM3AIUU; HEOOXOAMMOCTH
COTpyJHHMYECTBA B IIPOLIECCE COBMECTHOTO BBINOJIHEHHS 3aJad, YBaXKUTEIHHOTO
OTHOIICHUS K MHEHUIO ONMOHEHTa NPH OOCYXACHWU MPOOJIEM eCTEeCTBEHHOHAYYHOTO
COZIep’KaHMs; TOTOBHOCTH K MOPAJbHO-3TUUECKOM OICHKE HCIOIB30BAHUS HAyYHBIX
TOCTHIKEHHH, YyBCTBA OTBETCTBEHHOCTH 32 3aLIUTY OKPYKAIOLIEH Cpe/Ibl;

L4 HUCIIOJIBb30BaHUC HpHOGpeTeHHBIX 3HAaHUHU H yMeHI/Iﬁ AJid pCHICHUA NPAKTUYCCKHUX 3alav
MOBCETHEBHOM KHU3HM, 00ecriedeHus: 0€30MacHOCTH COOCTBEHHOW >KU3HH, PAL[IOHAIBHOTO
MIPUPOJIOTIONB30BAHUS U OXPAHBI OKPYKAIOIIEH CPEJIbI.

PabGouass mporpamma mpegycMatpuBaeT (OPMHUPOBAHHE Yy IIKOJHLHUKOB OOIICY4COHBIX
YMEHHI U HAaBBIKOB, YHHBEPCAIbHBIX CIHOCOOOB NEATEIHHOCTH U KIHOYEBBIX KOMIIETCHIIUM.
[IpuopureramMn IS IIKOJBHOTO Kypca (H3MKKM Ha J3Tame cpeaHero (MOJHOro) oOIero
00pa3oBaHUS SBISIOTCS:

Ilo3HaBaTenbHas AESTEIBHOCTD:

o UCIIOJIb30BaHUE U1 MO3HAHUS OKpY KaroIlero MUpAa  pa3IMYHBIX
€CTECTBEHHOHAYYHbIX METO0B: HaOII0I€HUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHHE;
o dopmupoBaHHe YMEHMH pa3nuyarh (HaKThl, TUIIOTE3bl, MPUYUHBI, CIEICTBUS,
JI0Ka3aTeNNbCTBA, 3aKOHbI, TEOPUU;

o OBJIaJICHUE  aJeKBaTHBIMU  CIIOCOOAMHM  pELIEHUS  TEOPEeTHYECKUX U
HKCIEPUMEHTANIbHBIX 33/1a4;

o nproOpeTeHne ONbITa BBIBI)KEHUS TUIIOTE3 JUIs O0OBSICHEHUS N3BECTHBIX (DAKTOB U

BKCHGPI/IMeHTaJIBHOﬁ IMPOBEPKH BBIJIBUTACMBIX THITOTC3.
I/IH(1)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHaH ACATCIIBHOCTD:

. BJIa/ICHHE MOHOJIOTUYECKOW M Juajorudeckoi peubto. CrocoOHOCTh MOHMMATH
TOYKY 3pEHUs coOeceIHNKa U MPHU3HABaTh IPAaBO Ha HHOE MHEHHUE,
. UCIIOJIb30BAHUE JUIsl PEIIEHUs I103HAaBATEIbHBIX W KOMMYHHUKATHUBHBIX 3ajay

pa3IMYHBIX UCTOYHUKOB HH(POPMAITIH.
PednexcruBHas 1esITEIBHOCTD:

L4 BJIAICHUC HAaBbIKaMW KOHTPOJIA MW OLCHKHU CcBOCH ACATCIIBHOCTH, YMCHUCM
NpEeaABUACTb BO3BMOXKHBIC PE3YJIBTATEI CBOUX HGﬁCTBI/If/iI
L4 opraHuzanus y‘—IG6HOI>i JACATCIIbHOCTH IMOCTaHOBKAa 1OCJIK, IINIAHUPOBAHUC,

OIpEEIIEHUE ONTUMAIBHOIO COOTHOLIEHUS LIEJTU U CPENICTB.
MecTto npenmMera B y4eOHOM IUIaHE
®DenepanbHbIi 6a3UCHBINA yueOHbIH MU1aH A1 00pa30BaTeNbHBIX yupexaeHuil Poccuiickoit
®denepanuy OTBOAUT 4 dYaca B HEACTIO I 00S3aTebHOTO M3y4YeHUs (PU3MKU Ha 0a30BOM
YpOBHE CTYNEHH CpeHero (TmoaHoro) odmero oopasoanus. B Tom gncne B X u Xl kmaccax mo
2 y4eOHBIX Yaca B Hemenmo. B manHo# pabodeit mporpamme Ha n3ydenue ¢pusuku B 11 kimacce
OTBOJIUTCS 2 Yaca B HEJIENI0, U3 pacuéra 33 yueOHbIe HeJienu — 66 4acoB B TOJ.

TPEBOBAHIA K YPOBHIO
INHOAI'OTOBKHU BbIITYCKHHMKOB

OOs3aTenbHble  pe3yibTaThl W3ydeHHs Kypca «®Ddusmka» mnpuBeneHsl B pasjene
«TpeboBaHusi K YPOBHIO IOATOTOBKH BBITYCKHHUKOB», KOTOPBIA ITOJIHOCTBIO COOTBETCTBYET
cTannapTy. TpeOoBaHMsS HalpaBJI€Hbl Ha peaM3alMi0 JEATEIbHOCTHOTO U JHMYHOCTHO
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OPUEHTUPOBAHHOIO IOAXO0B; OCBOEHHE YYalIUMMCS HWHTCIUICKTYaJIbHOM M IPAKTHYECKOU
JeSITeIbHOCTH; OBJIAJICHUE 3HAHUSIMH M YMEHUSAMH, HEOOXOJUMBIMH B IOBCEIHEBHOW KHU3HH,
NO3BOJIIIOIIMMU OPUEHTHPOBATBHCSI B OKPYXKAIOIIEM MUPE, 3HAYMMbIMU Il COXPaHEHUS
OKpY’KalolIel cpeabl 1 COOCTBEHHOTO 3/10POBBSI.

PyOpuka «3HaTh/IOHMMAaTh» BKJIKOYaeT TPeOOBAaHUSA K y4eOHOMY MarepHaly, KOTOpBIH
YCBaMBAETCsI M BOCIPOU3BOJAUTCS Yy4YalIUMHCS. BBITYCKHUKHM JOJKHBI IOHUMAaTh CMBICI
U3y4aeMbIX (PU3MYECKUX MOHATHH, GU3NYECKUX BEJTHMUUH U 3aKOHOB.

PyOpuka «YMeTp» BKJIIOYaeT TpeOOBaHUS, OCHOBAaHHBIX Ha O0oJiee CIOXKHBIX BHIAX
NeSITeIbHOCTH, B TOM YHCIIE€ TBOPYECKOW: ONUCHIBaTh U OOBACHATH (U3MYECKHE SIBICHUSA U
CBOMCTBa TeJ, OTJAMYATh THUIIOTE3bl OT HAYUYHBIX TEOpPUH, JENaTh BHIBOJbI Ha OCHOBAaHUU
JKCIIEPUMEHTAIBHBIX  JaHHBIX, IPUBOAUTH IPUMEPHl  IMPAKTUYECKOIO  HCIOJIb30BaHUSA
NOJYYCHHBIX 3HAHWW, BOCHPUHUMATh U  CAMOCTOSITEIHHO OLEHUBATh WH(OPMAIHIO,
coaepxairyrocs B CMU, ntepHeTe, HAY4YHO-TIOMYJISIPHBIX CTAThSIX.

B pyOpuke «Mcmonp3oBaTh mnpUOOpETEHHBIE 3HAHUS W YMEHHS B IPAKTHYECKOU
NeSITeIbHOCTH W IHOBCEAHEBHOM JKM3HW» IpPEJCTaBIEHbl TPeOOBaHMS, BBIXOIAIINE 33 PaMKU
y4eOHOro Mpoliecca 1 HalleJICHHbIE Ha pElIeHUE Pa3HOOOPa3HbIX JKU3HEHHBIX 33]1a4.

B pe3ynbrare u3ydyeHnus Gu3uku Ha 6a30BOM YPOBHE YUEHUK JOJKEH

3HATH/TIOHUMATh

o CMBICII TIOHATHIA: (U3UYECKOE SBICHUE, TUIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aUMOJICIICTBHE, DJIEKTPOMAarHUTHOE TIOJ€, BOJIHA, (OTOH, aTOM, aTroMHOe SApo,
MOHM3UPYIOLINE U3JIy4Y€HUs, TUIaHEeTa, 3Be3/1a, rajaKTuka, Beenennas;

o CMBICIT (PU3UYECKHX BEIMYHMH: CKOPOCTh, YCKOPEHHE, Macca, Cuja, WMITYJIbC,
paboTa, MexaHMuecKas 3HEpIusi, BHYTPEHHSs 3Heprus, aOCOJIIOTHAas TeMIlepaTypa, CpeaHss
KMHETUYECKasi JHEPIHsl YaCTHL] BEIIECTBA, KOJIMUYECTBO TEILJIOTHI, JIEMEHTAPHBIN 3JIEKTPUYECKUAN
3apsn;

o CMBICT (PU3UYECKUX 3aKOHOB KJIACCHUECKON MEXaHHKU (BCEMUPHOIO TSATOTEHMS,
COXPAaHEHHs DHEPruu, HUMILYJbCa), COXPAHEHMs DJIEKTPUUYECKOIO 3apsia, TEPMOJUHAMMKH,
3EKTPOMAarHUTHOM MHAYKIMH, poTodddekTa;

o BKJIQ/I POCCUHCKUX M 3apyOEKHBIX YUCHBIX, OKA3aBIINX HaWOOJbIIee BIUSHUE HA
pa3BUTHE QUUKY;

YMETh

o ONKCBHIBaTh W OOBSCHATH (PU3MUECKUE SBJICHUS W CBOWCTBA TEJ: IBIKEHHE

HEOECHBIX TeJl U MCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOWCTBA ra3oB, )KMJKOCTEH M TBEPJBIX
TEN; AMEKTPOMArHUTHYI HMHIYKIUIO, PAaCIPOCTPAHEHUE 3JEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOWCTBA CBETA; U3JIyYE€HUE U MOTJIOIIEHHE CBETa aTOMOM; (poTOr(hEKT;

o OTIMYaTh TUIIOTE3bl OT HAy4YHBIX TEOpUM; [eNaTh BBIBOJbI Ha OCHOBE
SKCIIEPUMEHTANBHBIX JAHHBIX; MPUBOJIUTH MPUMEPHI, MOKA3bIBAIOIIME, YTO: HAOMIOACHUS U
SKCIIEPUMEHT SIBJISIIOTCS OCHOBOM Il BBIABMIKEHMSI TUIIOTE3 U TEOPUM, MO3BOJIAIOT MPOBEPUTH
UCTUHHOCTh TEOPETHYECKHX BBIBOAOB; (U3NYECKass TEOpus TAaeT BO3MOXKHOCTb OOBSCHATH
U3BECTHBIE SIBIICHUS IPUPO/IbI U HAyUHBIE (DaKThl, IPEICKA3BIBATH €1Ie HEU3BECTHBIC SABICHMUS;

o NOPUBOANUTH TPUMEPHl MPAKTUUYECKOTO HCHOIb30BaHUSA (U3NUECKUX 3HAHUI:
3aKOHOB MEXaHUKH, TEPMOJWHAMUKH U 3JIEKTPOJUHAMHUKU B SHEPreTHKE; Pa3InYHBIX BUJIOB
AJIEKTPOMArHUTHBIX M3JTyUYEHHUH JUTsl pa3BUTHUS PAJHO U TEIEKOMMYHHUKAIMHA, KBAHTOBON (DU3HKU
B CO3/IaHUHU JIEPHOI SHEPTEeTUKH, J1a3€POB;

o BOCIPUHHUMATh U HAa OCHOBE MOJIyYEHHBIX 3HAaHHHM CaMOCTOSITEIHO OLIEHHWBATH
uHpopMaluio, cojepxairyocs B coobmenusx CMMU,  VHrepHeTe, Hay4HO-TIOMYJISIPHBIX
CTaThsIX;

UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS W YMEHHS B NPAKTUYECKOH JEATENbHOCTH WU
IIOBCEHEBHOM KU3HU JUISL:



L4 oOecneueHuss 0€30IIaCHOCTH KUBHCACATCIIBHOCTH B IMPOLECCCC HCIOJIb30BaAHUS

TPAHCIIOPTHBIX CPEICTB, OBITOBBIX AIIEKTPONIPUOOPOB, CPEICTB paauo- u
TEJICKOMMYHHUKAIIMOHHOU CBSI3H;

o OLICHKH BIIMSHHS HA OPTaHW3M YEJIIOBEKa M JPyrHe OPraHW3MBbl 3arps3HEHHS
OKPYXKaIOIIE Cpebl;

o PaLMOHATIBHOTO TPUPO/IONOIB30BAHMUS U 3aLUTHI OKPYKAIOIIEH CpPeIbL.

Jlyist Bcex pasziesnioB MpH U3yYeHUH Kypca GU3MKH CpelHEel MIKOIbI B pa3zaen « TpeboBanus K
YPOBHIO MOJATOTOBKH BBIITY CKHHKOBY
3HATH/TIOHUMATH

J OCHOBHBIC TOJIOKEHHSI M3y4aeMbIX (U3UYECKHX TEOpUH M MX poiib B (HOopMHUpOBaHUH
Hay4HOI'0 MUPOBO33PEHMUS;

. BKJIAJ] POCCHUMCKMX M 3apyOeXHBIX YYEHBIX, OKa3aBIIMX HauOOJbllee BIHMSHUEC Ha
pa3BuTHe (pU3HKH;

YMETh

J HOPUBOAUTH HPUMEPHI OIBITOB, WUIIOCTPUPYIOIIMX, UYTO: HAOIIOAEHUS U SKCHEPUMEHT
CIIy’KaT OCHOBOW JUUISl BBIABUIKEHUS TMIIOTE3 U IIOCTPOCHUS HAYYHBIX TEOPUI; IKCIIEPUMEHT
HO3BOJISIET MPOBEPUTh MCTUHHOCTh TEOPETUUYECKUX BBIBOJIOB; (pM3UYECKas TEOpHUsS IaeT
BO3MOXXHOCTh OOBSICHATH SIBICHHUSI TPUPOABI W HaydHble (aKThl; (pu3mueckas Teopus
NO3BOJISIET TPEACKA3bIBaTh €I1€ HEU3BECTHbIC SBJIEHHS U MX OCOOCHHOCTHU; IIpH
OOBSCHEHUH MPUPOJHBIX SBJICHUN HCHOJIB3YIOTCS (PU3MUECKHUE MOJEIH; OAUH U TOT XKe
HOPUPOIHBIN 0OOBEKT MU SBJICHUE MOKHO MCCIIEIOBATh Ha OCHOBE MCIOJIb30BAHUS Pa3HBIX
MojieIel; 3aKOHbl (PU3UKU U (PU3NUYECKHE TEOPUU MMEIOT CBOM ONPECIIEHHbIE T'PaHUIIBI

IPUMEHUMOCTH;

J ONHUCHIBAaTh (DyHIaMEHTAIbHbIE OIBITHI, OKa3aBIIME CYLIECTBEHHOE BIUSHUE HA pa3BUTHE
buzuky;

. IPUMEHSTH [TOJIyYEHHbIE 3HAHUS JUIsl pelieHns (PU3MUecKuX 3a1ay;

. IPEJICTaBIISITh PE3YJIbTAaThl U3MEPEHUHN C YUETOM MX IOTPEIIHOCTENH;

. BOCIIPUHMMATh W Ha OCHOBE IIOJYYEHHBIX 3HAHUI CAMOCTOATEIBHO OLECHUBATh

uH(popMalrio, coaepxkamyocs B coobmeHusx CMMU, HaydHO-TIOMYNSPHBIX CTATHAX;
WCIIOJIb30BaTh HOBbIE WH(OpPMAIMOHHBIE TEXHOJOTHUU JUIsl TIOWCKa, OOpabOTKu U
npenbsBiIeHUs HHGopMaIuu Mo (U3MKe B KOMIIBIOTEPHBIX 0a3ax JAHHBIX M CETIX (CETH
WnTepuera);

HCIIOJB30BaTh HpI/I06peTCHHBIe 3HaHUA U YMCHHA B HpaKTHqCCKOﬁ JACATCIIBHOCTH H
MMOBCEIHEBHOM KH3HU JJISA

L] obecrieueHus 0e30macHOCTH KUBHEACATCIBHOCTU B mponecce HCITIOJIB30BaHUA
TPAHCIIOPTHBIX CpCaAcCTB, OBITOBBIX 3JICKTpOHpPI60pOB , CpcaACTB paauno- n
TeHeKOMMYHHKaHHOHHOﬁ CBSI3H,

. aHaJgM3a U OIEHKH BIIMSHUS HAa OPTraHWU3M YeJIOBEKAa M JIPYTHe OPTraHW3MbI 3arps3HEHUS
OKPY’KaIOIIeH cpebl;
. palMOHANIBHOTO MPUPOIONOJIB30BAHUS U 3AIIUTHI OKPYXKAIOLIEH CPeIbl;

o ompesieNieHus: COOCTBEHHOW TMO3UIMHU IO OTHOIIEHUIO K AKOJIOTMUYECKHUM MpolieMaM U
MOBEJICHUIO B IPUPOJIHON CpETIE.

Coneprxkanue Kypca

11 xnacc
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DIIeKTpOoAMHAMUKA
MaruutHoe mnoJjie Toka. [lelicTBME MAarHUTHOrO TOJISI Ha JABWXKYIIMECH 3apsiKEHHbIC
YacCTUIIbI. SIBIIEHUE AEKTPOMArHUTHON UHAYKIIMU. B3auMOCBSI3b 3JIEKTPUUECKOT0 U MAarHUTHOTO
nosieir. CBOOOTHBIC 3JIEKTPOMArHUTHBIE KoJIeOaHus1. DJIEKTPOMArHuTHOE TT0JIE.
DJNeKTpOMarHuTHble  BOJHBL.  BosHOBBIE  cBoOiicTBa  cBeTa.  Pa3nuunHble  BUBI
3JIEKTPOMArHUTHBIX U3JTyYEHUH U UX MPAKTUYECKUE MPUMEHECHHUS.
JlemoHCTpanuu
MarauTHoe B3aUMOACHCTBHE TOKOB.
OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.
MarnuTtHas 3anuch 3ByKa.
3aBucumocts 3/1C MHAYKLIUN OT CKOPOCTH U3MEHEHHS] MATHUTHOTO MTOTOKA.
CB0OOIHBIC AJIEKTPOMArHUTHBIC KOJICOAHUSI.
Ocuumiorpamma nepeMeHHOro ToKa.
I'enepaTop nepemMeHHOI0 TOKa.
N3nyyenue u nmprem 3JeKTpOMarHUTHBIX BOJIH.
OTpakeHHe ¥ TPEJTOMIICHUE AJIEKTPOMAarHUTHBIX BOJIH.
JlabopaTopHbie pabOThI

1. HaGmromenue neficTBUS MarHMTHOI'O TOKA Ha TOK.

2. V3yueHue SIBICHUS DICKTPOMArHUTHOW WHTYKITHH.

3. Omnpenenenue yCKOpeHHs CBOOOIHOTO MaIeHUs IPU MOMOIIN MasTHUKA.

Ornrtuka. D1eMeHThI CIIeUATIbHON TEOPUH OTHOCUTEIBHOCTH.
3aKoHbI pacpocTpaHeHus ceeta. IHTepepenuus ceera.
Hudpaxkuus cera. [Tonspuszanus ceeta.
[IpsimonuHeitHOE pacnipocTpaHeHHEe, OTPAKEHHUE U IIPETOMIICHUE CBETA.
Onrtuueckue npudopsl. JJudpakunonnas pemérka. [Ipunnun otHocuTensHocT. [locTynaTs
teopun oTHOCUTENbHOCTU. OcHOBHBIE cieicTBHS CTO. PensTHBUCTCKUIN 3aKOH CIIOKEHUS
CKOPOCTEM. 3aBUCUMOCTb PHEPIUH T€JIa OT CKOPOCTH €ro ABMXKEHHUs. PensiTuBucTcKas
muHamuka. [IpuHiun coorBercTBUsA. CBSI3b MEX]y MAcCOM U SHEpTUEH.

JlemoHCTpanuu
Wutepdepennus ceeta.
Hudpaxnus certa.
[Tony4yeHue ciekTpa ¢ HOMOIIBIO PU3MBI.
[Tonydenue cnekTpa ¢ HOMOIIbIO AUPPAKIIMOHHON PELIETKH.
[Monspuzanus ceera.
[TpssmMonmHETHOE pacTpocTpaHeHHe, OTPAKEHHE U MPEIIOMIICHHE CBETA.
Ontuueckue mpuOOpsI
JlabopaTopHbie pabOThI

4. W3mepeHue MoKa3aTess MPeJOMIICHHUs CTEKIA.

5. Omnpenenenre ONTUYECKOM CHITBI U (POKYCHOTO PACCTOSTHUSI COOMPAOIICH JIMH3BI.

6. M3mepeHue JUIMHBI CBETOBOI BOJIHBI.

KBanrtoBas ¢usnka

['mnoresa Ilnanka o kBanTax. ®otodrdpdexr. oton. ['mnoresa e bpoitsis 0 BOTHOBBIX
cBoiicTBax yactull. KopryckyJisspHO-BOIHOBOH 1yallu3M.

[Inanerapnas Mogens aromMa. KBaHToBbie nmoctynarsl bopa. Jlazepsr.

Crpoenue aToMHOTO sifpa. SnepHble cuibl. JleekT Macchl U 3HEprus CBs3M sapa.slnepHas
SHEpreTuka. BiMsHuEe WMOHM3MpYIOLIEH pagualuy Ha JKMBblE opraHu3Mbl. Jlo3a H3iMyuyeHUs.
3aKOH  paguMOaKTHBHOIO  pacmaja.  OjeMeHTapHble  4vactulpl.  DyHaaMmeHTanabHbIE
B3aUMOJICUCTBUSL.
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JemoHcTpanu
Dorodddexr.
JIuHeityaThie CIEKTPbI U3JTYyUYEHUS.
Jlazep.
CueTurK HOHU3UPYIOIIUX YACTHII.

VueOHo-TeMaTu4ecKoe INIAaHUPOBAHUEC

Pazgen, Tema KomugectBo KomnugectBo KomnuectBo
JacoB J1a00paTOPHBIX pabOT | KOHTPOJIBHBIX pabOT
11 knacc
DJIEKTPOAMHAMHUKA 26 3 2
Onruka. OneMeHTsl  crenuaibHol | 18 3 1

TCOPHUU OTHOCUTCIIBHOCTHU.

KBanToBas ¢uzuka 22 0 2

Bcero 66 6 5




Kanennapuo-remarnueckoe rmianupoBanue mo ¢usuke B 11 kimacce
(2 a B Hepenmto, Bcero 66 4; yueOHukHU: 1.Mskuies, byxosies — 11 k).

No Tema ypoka Hara Homarnee
2 IIPOBEICHUS 3aJlaHue
2
T ®dakT
S 8
/-
DIEeKTpOAMHAMUKA 26 4
1 | MarnutHoe none. /[lelicTtBue 1 §.1 §.2
MarHUTHOTO TOJISl Ha MMPOBOIHUK C
TOKOM .
2 JleicTBEe MarHUTHOTO IIOJIS Ha §.3.4,
JBUKYILIUICS SJIEKTPUUECKUN 3apsil.
Pemenne 3agau.
3 | MarHuTHbIC CBOMCTBA BEIIECCTBA. §.6,m il crp 30
4 OTKpBITHE 3JIEKTPOMAarHUTHOM §7,
MHAYKUMA. MarHUTHBIN NOTOK.
5 | HampaBneHnue HHAYKIIMOHHOTO TOKA. §8.
[TpaBuiio Jlenna. 3akoH
ANEKTPOMArHUTHOM UHIYKITHH.
Pemrenue 3amau
6 BuxpeBoe anexTpuieckoe mose. §9,10, 3 st cam
OJIC uHAYKIMH B ABUKYILIUXCS pew ctp45
IIPOBOJAHMKAX
7 JlaGopatopHas pabota Ne2 n§8-10.
«3y4yenue sBneHus
ANEKTPOMArHUTHOM MHIYKIIHH
8 CamouHyKuus. DHEPTUs §11,12,3 ayis cam
MarHUuTHOTO IOJIA pewctp 52. IT rn2
cTpS2
9 Konrtponsnas padora Nel Iost. I'm 1-2.
«MaruuTtHoe 1nose.
DneKTpOMarHUTHASI MHIYKITHS
10 Mexanudeckue KojeOaHus §13, §14, moar. K
["apmMoHMuecKue KojaeOaHus JIP Ne3,
11 JlaGopaTtopHnast pabota No3 §14-15, 3 nnst cam
«Omnpenenenne yCKOpeHUs peuictp 68..
CBOOOJTHOTO TIAJIEHUS TTPH TTOMOIITH
MasiTHUKa»
12 BeIHYX/1eHHBIE MEXaHUYECKHE §16, m rn3 cTp73
KosiebaHus. Pe3oHaHc
13 DJeKTpOMarHUTHbIE KOJIeOaHUs §17-18
14 ®dopmyna Tomcona §19-20,3 nnst cam

peui cTp8S.




Ne Tema ypoka Hara Jomariunee
3 MIPOBECHUS 3aJlaHue
3
T o [Inan daxkr
S 8
~
15| TIlepemeHHBIH MeKTpUYECKUil TOK | 1 §21,
16 | [eiicTByromiee 3HaYeHUE CUIbl Toka | 1 §22,
U HaNPsHKEHUS
17 DNEeKTPUUECKUN PE3OHAHC. 1 §23-25.
ABTOKOJIE0aHUS
18 | Tpanchopmarop [Ipoussoacteon |1 §26. §27, noar
MCIOJIb30BAaHUE AJIEKTPOIHEPTUU noksasl ctp 115.
19 Pemienne 3agau 1 28, irn 3,4,3 cTp
115
20 KonTponbnast pabota No2 1 [ToBTrn 3-4.
«MexaHnueckue u
ANEKTPOMArHUTHBIE KOJIeOaHUs»
21 Mexannueckue BoJHBI [[mnHa 1 §29-30
BOJIHBI. Y paBHEHUE MEXaHUUYECKOU
BOJIHBI. BOJIHEI B cpezie
22 3BYKOBBIE BOJIHBL. 3BYK. 1 §31,32
23 | UaTepdepennns, nudpakuus u 1 §33-34.
HOJISIpU3ALIUS. MEXaHUYECKHX BOJIH.
24 DNeKTPOMarHUTHBHIE BOJHBI 1 §35-36,10K1a7BI
[TnoTHOCTH MOTOKA
DIIEKTPOMArHUTHOTO M3ITyYCHHS
25 Panuocssa3p Moaynsuus u 1 §37-39, noknassl.
nerektupoBanue. [Ipocrenmmii
pPaguoONpUEMHUK.
26 [IpumeneHnue paaroBOIH 1 §40-43,3 ctp 169
Onrtuka. OJEeMEHTHl CcleuuanbHoM | 18 u
TEOPHH OTHOCHTEIHHOCTH.
27 | CBeToBbIC BOJIHBL. 3aKOH OTpaxkeHus | 1 §44-46.3 ctp 178
CBETa
28 | 3axoH mpenomienus cgera. [lonnoe | 1 §47-48
OTpaKEHHE
29 JlaGopatopHas pabota Ned 1 §49 3 cTp 189
«M3mepenue nokaszarens
IPEJIOMIICHUS CTEKIIa»
30 | Jlunza. [Toctpoenue m3obpakenui, | 1 §50, perry
JTAaBaeMbIX JIMH3AMHU.
31| ®opmyna nuH3bl. Pemenue 3amau. | 1 §51-52, 3 ctp201




32 JlaboparopHuas pabota Ne5 1 [TorT §44-52
«OmnpeneneHne ONTUYECKON CUIIBI U
(hOKYCHOTO PACCTOSIHHS
coOuparolen JUH3bDY
Ne Tema ypoka Hara Jomamnee
3 MPOBECHUS 3aJlaHue
I
O
QE) o | Hlman daxkr
S 8
~
33 | Hucnepcus ceera MaTepdepenmus | 1 §53-55
ceera. lIpumenenue
WHTEp(hEPEHITUN.
34 Hudpakmus ceeTa 1 §55-56.
35 Hudpakronnas pemerka 1 §58,59, 3 cTp224
36 JlaboparopHas pabota Ne6 1 IToBT §55-59
«/3mepeHune IIMHbBI CBETOBOM
BOJIHBD»
37 [ongpuzanus cera 1 §60
38 Buapl 2eKTpoMarHuTHBIX 1 §66-67
n3nydeHuil. CnekTpaibHble
anmapatbl CeKTpsl U
CIIEKTPAJIbHBIN aHAJIN3
39 WndpakpacHoe u 1 §68, moaroToBka K
yIbTpaduoIETOBOE U3TYUECHHUS. K/p.
Pentrenosckue nyun. [lkana
AJIEKTPOMArHUTHBIX U3TYYCHHUH.
40 | KonTponbHas pabota Ne3 «Ontuka» | 1 ITosTt §44-60,66-
68
41 [IpuHIUIT OTHOCUTENBHOCTH. 1 §61-62
[TocTtynatel Teopun
OTHOCHUTEJIBHOCTH
42 Ocuosusle cneacteus CTO. 1 §63
PenstuBuCTCKMM 3aKOH CIIOKEHUS
CKOpPOCTEH.
43 3aBUCUMOCTD YHEPTHH TENA OT 1 §64
CKOpPOCTH €T0 JIBH)KCHUSI.
PensTuBucTCcKas AMHAMUKA.
[IpyuHOKII COOTBETCTBUS.
44 | Cps3b MEeXAy Maccol U sHepruei. | 1 §65,3 cTp 245
KBanroBas ¢usuka 224
45 | KsantoBas ¢pusuka. Doroadpdexr |1 §69
Teopus pororddexra. 3-it 3aKoH
dhoTodrddekra.
46 | Ilpumenenne porordpdexra. dorton. | 1 §70-71
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47 Pemenue 3agau no reopun 1 [ToBT §69-71,
dhoTodrddekra JTOKJIa Ibl.
48 JaBnenue cBera XUMHUECKOE 1 §72-73,3-un
nericteue ceera. Dotorpadusl.. cTp227, NOKIAJbI.
Ne Tema ypoka Hara Jomainee
3 MIPOBECHUS 3aJlaHue
N
Q
QE) 2 [Lnan ®dakT
S 3
~ 5
49 Kontponbnas padora Ne4 «CTO 1 [ToBtrm 10 cTp278.
u Gorodhdexr»
50 [TnaneTapnas MoJieb aToma. 1 §74, noxnaapl
51 KBanrtoBeie noctynatsl bopa 1 §75,10Kn1abI
52 Jlazepsl 1 §76-77, 3-un
cTp297
53 [IpoToHHO-HEHTPOHHAS MOJIEIb 1 §78-79
aqpa.
S nepHble CUIbI.
54 | Jleext macc. Dueprus cBszu sapa. | 1 §80-81,3-uu cTp
309
55 PangmoakTuBHOCTH 1 §82-83
56 | 3akoH paawoakTHBHOTO pactiagau | 1 §84-85,3-un
€ro CTaTUCTUYECKOE UCTOJIKOBAHUE cTp322
57 Mertob1 HaOIIOICHUS U 1 §86
PETUCTPALIMH JIEMEHTAPHBIX YaCTHII
58 | Duepreruueckuil BHIXOM saepHbIX | 1 §87
peaKLuii
59 | Jlenenme ypana. Kanenpnas momens | 1 §88-89,
anpa. SInepHslii peakTop
60 TepMosinepHBIil CUHTES. 1 §90-91,3-un cTp
343, moknanabl
61 SAnepHas sHepreTrka. AToMHas 1 §92-93,
WHIYCTPHSL. JTOKJTAJTBI
62 | Bnusaue nonnsupytomiei paauanuu | 1 §94,moBT 171 12
Ha JKUBBIE OPraHU3MBI. cTp352, NoKIabl
63 DneMEHTapHbIE YaCTULIBI. 1 §95-96
DyHIaMEeHTaIbHbIE
B3aMMOJICHCTBUSL.
64 | Jlentonsl. Anponsl. KBapkn. 1 §97-98
65 | KonrtponbHas paborta Ne5 «Puzuka | 1 ITosT §80-98
ATOMHOTO SIJIpay
66 ®u3uKa U METObI HAYYHOTO 1 3aKJIIOUYEHUE CTP

IIO3HAHUA

408-412
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PemvkeBmnu A.I1. Coopruk 3amad o ¢pusuke 10 11 kmacest : M.; [poda, 2016

Coopnuk 3amad o ¢usuke 10-11 kimaccbr: Coct. CremanoBa [.H. 9-e u3n. - M.;
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