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Pabouas nporpamma
Mo ¢um3mke (6a30Bbl YPOBEHD)

11 Knacc
MpumepHas nporpamma cpegHero nosiHoro obuero o6pasoBaHus no usnke. 10-11 knaccol (6a30BbIil YPOBEHD)
ABTOpbI Nporpammbl: B.A.Opnos, O.®.KabapauH, B.A. KoposuH, A.1O. MeHTnH, H.C. Mypsbiwesa, B.E. ®pagkuH.
Mporpamma ans 06w,eobpa3oBaTe/ibHbIX YUpeXxXgeHul
®u3nka. ActpoHomua. 7 -11 kn. / coct. B.A.KoposuH, B.A. Opnos. - 3 n3g., nepecMmoTp. - M.: poda, 2010 rog.
MpenofaBaHne Begetcs Nno yuyebHuky I.A.MsakuHTeB, b.5.ByxoBues, B.M.YapyruH. dusmka - 11, M.: TpocselyeHne, 2016.

CocTaBUTENDb
Cy660TnHa CBeTniaHa HrkonaeBHa
yuuTenb hU3nKu
Karteropus: cooTBeTCTBUE 3aHMMAEMOW LOMKHOCTH.

2018 rog.



MyHununajgibLHOe aBTOHOMHOE 0011e00pa3oBaTe/ibHOEe YUpeKaAeHne
«I'aMoBCKasi CpeHsAs HIKOJIA)
IHepMckoro MyHuuunaabHOro paiona Ilepmckoro kpas

CoracoBaHo YTBepxkaaw
3amecTturenpb qupekTopa mo Y BP Hupexrop
M AOY «I'amoBcKasi CpeHSIsT IIKOJIa» M AOY «I"'amoBcKkasi CpeAHssl MIKOJIa»
Pynuna E.M.
MuxkoBa I'.M.
[Tpuka3 Ne

or ceHTa0psa 2018 roxa
« » centa0psa 2018 rona

Pabouasi nporpamma
ITo ¢u3uke (0a30BbIii YPOBEHD)

11 xnace
[TpumepHas mporpamMma cpeiHero nojaHoro odmiero oopazopanus no ¢usuke. 10-11 xkmaccel (6a30BbIN yPOBEHB)
ABtops! nporpammsl: B.A.Opnos, O.®.Kabapaun, B.A. Koposun, A.1O. Ilentun, H.C. Ilypsimesa, B.E. ®pagkun.
[Iporpamma mist 06111€00pa30BaATENBHBIX YUPEKICHUN
®usuka. Actponomus. 7 — 11 ki1 / coct. B.A.Koposun, B.A. OpnoB. — 3 u3z., nepecmotp. — M.: Ipoda, 2010 roz.
[IpenonaBanue Benercs no yueoHuky I'.5.Mskumes, b.b.byxosues, B.M.Uapyrun. ®usuka — 11, M.: [Ipocsemenue, 2016.

CocraBurein
Cy66otuna Cernana HukonaeBHa
YUUTEb PU3UKU
Kareropusi: cooTBeTCTBHE 3aHUMAaEMOMN JOKHOCTH.

2018 rop.



ITOSICHUTEJIBHASA 3ATIUCKA

Pabouas mporpamma no ¢usuke s 11 kimacca cocraBieHa Ha ocHoBe DenepaabHOrO KOMIIOHEHTa TOCYJApCTBEHHOTO CTaHAApTa CPEIHETO
(momHOTO) O0IIeTO 0OpazoBanus u «lIpumepnoii IIporpammer o dusuke st 10-11 kmaccoB 001e00pa30BaTENIbHBIX YUPEKICHUM, 0a30BbI YPOBEHbY.

JlanHasi mporpaMma cocCTaBjeHa Ha OCHOBE mporpammbl aBropa I'.SI. Msaxumesa. I[IpemonaBanue Bexercs mo y4eOHuKy: ['.SI.Mskuruies,
b.b.byxoBues, B.M. Yapyrun. ®usuka — 11, M.: IIpocsenienue, 2009 r.

[Iporpamma paccuntana Ha 70 gacoB (2 4aca B HEJIEIIIO).

CogepxaHuie TporpaMMbl HAlpaBiIC€HO HAa OCBOCHHE Yy4yallUMHCS 3HAHUN, YMEHHIl M HaBBHIKOB Ha 0a30BOM YpPOBHE, YTO COOTBETCTBYET
OOpazoBarenbHO mporpamMe IKoibl. OHa BKIIOYaeT BCE TEMBI, MPEIyCMOTPEHHBIE (eepallbHBIM KOMIIOHEHTOM TOCYJapCTBEHHOTO
00pa30BaTeNpHOrO CTaHAapTa CpeaHero oomero oopazoBaHus Mo (U3MKE U aBTOPCKON MporpamMmoi yueOHOro kypca. BviaeneHbl yachl Ha pelIeHue
3agad, HEOOXOomuMble IS mporecca (pOpMHUpOBaHUS YMEHHH NMPUMEHSTH MOJTYYEHHBIE TEOPETUUYECKHE 3HAHUS Ha MpakTuke. [ peamuzanuu
MIPOrpaMMbl UMeeTCsi 000PYAOBaHHBIN KaOUHET (GU3HUKH, YIeOHO-METOAMYECKasl U CIPAaBOYHAS JTUTepaTypa, y4eOHUKH U COOPHUKH 3a7a4, JJIIEKTPOHHbBIE
yueOHble TOCOOMsT M DHIMKIIONEINH, OOOPYHOBAaHHE JMJISi BBIIOJHEHUS (PPOHTAIBHBIX JIAOOPATOPHBIX PA0OT M JAEMOHCTPALMOHHBIX OIBITOB,
pa3aaToyHbIA MaTepua [l MPOBEACHUS KOHTPOIBHBIX U CAMOCTOSTENBHBIX PA0OT, KOMILJIEKT IJIaKaTOB.

du3uka Kak Hayka 0 Hambosee OOMMX 3aKOHAX MPHUPOJIBI U KaK YUEOHBIM MpenMeT JUIsi U3y4eHUsl B IIKOJIE JOJDKHA BHOCHUTH CYIIECTBEHHBIH
BKJIaJ] B ()OPMUPOBAHUE CHCTEMbl HAYYHBIX 3HaHUU 00 OKpPYKAIOIIEM MHUpPE, PACKPHIBATh POJIb HAYKH B KOHOMHUYECKOM M KYJIbTYPHOM Pa3BUTHUU
obmectBa. s (opMHUpOBaHHMS OCHOB HAYYHOIO MHUPOBO33PEHUS, Pa3BUTHUSI HMHTEUIEKTYaJIbHBIX CIHOCOOHOCTEH M IO3HABATENIbHBIX WHTEPECOB
IIKOJIbHUKOB B Mpoliecce M3yuyeHus! (pU3MK1 OCHOBHOE BHMMAaHHUE CIEIyeT YAEIATh He Mepejaye CyMMBbl TOTOBBIX 3HaHMM, a 3HAKOMCTBY C METOJIaMH
HAy4YHOTO MO3HAHUS OKPYKalOIIero MUpa, OCTaHOBKE NMPpo0sIeM, TPEOYIOMIMX OT yYalIUXCsl CAMOCTOSITENIbHON IESATEIbHOCTH 110 UX Pa3BUTHIO.

['ymanuTapHoe 3HadeHHe (U3UKHM KaK COCTaBHOW 4acTu oO0IIero o0pa3oBaHHUs B TOM, YTO OHAa BOOPY)KAET IIKOJbHUKA HAyYHBIM METOJIOM
MTO3HAHUS, TO3BOJISIOUINM 10JIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYKaIOIIEM MUDE.

Hean uzyvyenus pusnku
N3yuenne ¢pusukm B cpeaHuX (MOJHBIX) 00pa30BaTe/bHBIX YUpPe:KIeHUAX HA 0a30BOM YPOBHE HANPABJIEHO HA JOCTHKEHHUE CJIeTYHIIUX
neJen:

v’ oceoenue 3nanuii 0 QyHIaMEHTATBHBIX (DU3MUYECKMX 3aKOHAX W MPHUHIMIAX, JEKANMX B OCHOBE COBPEMEHHOW (DU3MYECKOW KAPTHHBI MHPA;
HanOoJlee BaXKHBIX OTKPBITUSX B 00JIACTH (PU3HMKH, OKA3aBIIMX OIPEEIISIONIee BIUSHIE Ha Pa3BUTHE TEXHUKN U TEXHOJIOTHH, METOIaX HAyIHOTO
MO3HAHUS TPUPOIBI;

v oenadenue ymenuamu TPOBOINUTH HAOIIONEHMS, IUIAHUPOBATH W BBINOJHATH ASKCIEPUMEHTHI, BBIIBUraTh TMIOTE3Bl M CTPOUTH MOJEINH,
NPUMEHATH TOJIyYeHHbIE 3HAaHUSA MO (U3MKE Il OOBSICHEHHUS pa3HOOOpa3HBIX (PU3MUECKUX SBJICHUNH M CBOICTB BELIECTB; MPAKTUYECKOTO
WCTIOJIB30BaHUs (PU3MUECKUX 3HAHUIT; OI[CHUBATh IOCTOBEPHOCTh €CTECTBEHHOHAYYHOW HH(POPMAIIHH;

v’ pazeumue TNO3HABATCIBHBIX MHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPYCCKUX CIOCOOHOCTEH B Mpollecce MPHOOPETCHHUsI 3HAHUA M YMEHHI MO
(du3MKe C UCMOTB30BAHNEM PA3THYHBIX HCTOYHHKOB HHPOPMAIIUU M COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH;

v gocnumanue YOSXKICHHOCTH B BO3MOXHOCTH [IO3HAHUSI 3aKOHOB MPHPOJBI; HCIOJNB30BAHUS IOCTIKEHHN (U3HUKH Ha OJaro pasBUTHS



YeJI0BEYeCKOW LMBUIN3AIUU; HEOOXOJUMOCTH COTPYJHUYECTBA B IPOILIECCE COBMECTHOIO BBHINOJHEHHS 3aJad, TOTOBHOCTH K MOpajbHO-

ITUYECKOH OLICHKE UCIIOJIb30BAaHUS HAYYHBIX JTOCTUKEHUMN, 4YyBCTBA OTBETCTBEHHOCTH 34 3aILUTY OKPYXKAIOLIEH CPENbL;

v\ HCIOJIb30BAHWE MPUOOPETEHHBIX 3HAHUI M YMEHMIl JUIA PElIeHHs PAKTHYECKHMX 3a/1au TOBCEIHEBHOM XKU3HH, 00ecreyeHus 0e30MacHOCTH

COOCTBEHHOM KHU3HU, PAIMOHAITLHOTO MMPUPOAOIOIH30BAHUS U OXPAHBI OKPYKAIOMIEH CpEeIbl.

Pe3yabTaTnl 00yueHus

O0s3arenbHbIe pe3yabTaThl U3ydeHHs Kypca «DPu3nka» npuBeneHsl B pasznene «TpeboBaHMs K YPOBHIO MOJATOTOBKH BBIITYCKHHUKOBY», KOTOPBII
MOJIHOCTBIO COOTBETCTBYET CTAHAPTY.

PyOpuka «3HaTh/mMOHMMATE» BKIIOYAeT TpeOOBaHUS K Y4eOHOMY MaTepuany, KOTOpPBIM yCBaMBAaeTCSI W BOCHPOHM3BOIUTCS YUYaIlUMHCH.
BbIyCKHUKY TOKHBI IOHUMATh CMBICH N3Y4aeMbIX (PU3NUECKUX MOHIATUN, GU3NYECKUX BETUMYHH U 3aKOHOB.

Py6pm<a «YMeTb» BKIIOUAET Tpe6OBaHI/I$I, OCHOBAaHHBLIX Ha 0O0Jee CIIOKHBIX BUAax ACATCIBbHOCTH, B TOM 4YHUCIIC TBOpLIeCKOI\/JIZ OIIKMChIBATh U
OOBSCHATH (PU3MUECKUE SBIICHUS U CBOMCTBA TEJ, OTJIMYATh TUIIOTE3bl OT HAYYHBIX TEOPHUH, JeNaTh BHIBOJBI Ha OCHOBAHMM JKCIIEPUMEHTAIIbHBIX
JTaHHBIX, BOCOPUHUMAThH ¥ CAMOCTOATEIBHO OIIEHUBATh MH(POpMaIuio, coaepkamytocs B CMU, MHTepHeTe, HAyYHO-TOMYJISPHBIX CTAThSX.

B pybOpuke «Mcnonb3oBarh MPUOOPETEHHBIE 3HAHWUS M YMEHUSA B MPAKTUYECKOW AESITENbHOCTH M TMOBCEIHEBHON >KU3HU» MPENICTaBICHBI
Tpe6OBaHI/I$I, BBIXOAIMEC 3a PAaMKU y‘-IC6HOF0 mponecca u HalUCJIICHHBIC HA PCIICHUC pa3HOO6p33HI>IX JKHU3HCHHBIX 3a1a4.

Pabouas nporpamma no ¢usuke a1 10 kigacca cocTaBiieHa Ha OCHOBE IPHUMEPHOM IporpamMmbl cpegHero (IoJHOro) oOuiero oOpa3oBaHUs IO
¢uszuke. 10 -11 kmacesr mox penakuueit B. A. Opnosa, B. A. Koposuna 2010 r. IIpenogaBanue Benercs no yueonuky: I'.51.Mskumes, b.b.byxoBues,
B.M.Yapyrun. ®uzuka — 11, M.: [Ipocsemenune, 2009 r.

Pabouas mporpamma KOHKpPETH3UPYET COAEpkKaHUE IMPEIMETHBIX TeM o0pa30BaTEeNbHOIO CTaHAApTa, JAaeT paclpeaeseHHe y4eOHBIX 4YacoB IO
paszenaM Kypca, MOCIIe0BaTeIbHOCTh M3YUEHUs Pa3/ieNoB (DU3MKH C YYETOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3€H, JIOTUKM Y4eOHOro
mpolecca, BO3paCTHBIX 0OCOOEHHOCTEN yualuxcs, ONpeaessieT MUHUMaIbHbI Ha00p JEMOHCTPALIMOHHBIX ONBITOB, JIA0OPATOPHBIX PadOT, KaJleHJapHO-
TEMaTH4eCKOe TUIaHNPOBAHUE Kypca.

®du3uka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPUPOBI, BBICTYNAas B KauecTBE y4eOHOro ImpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJa] B
cucTeMy 3HaHUM 00 okpyxaromeM Mmupe. OHa pacKpblBaeT poOJib HAyKHM B SKOHOMHUYECKOM M KYJIbTYPHOM pa3BUTHHM OOILIECTBA, CHOCOOCTBYET
(OpMHPOBAHHUIO COBPEMEHHOTO HAay4YHOTO MHpOBO33peHMs. s pemieHust 3agad (GOPMUPOBAHMS OCHOB HAYYHOI'O MHPOBO33PEHUS, pa3BUTHS
MHTEJUIEKTYaJIbHBIX CIOCOOHOCTEH M MO3HABATENbHBIX MHTEPECOB LIKOJBHUKOB B Ipolecce U3yYeHHs (PU3MKM OCHOBHOE BHHMAHUE CIEIyeT yIeNlsTh
HE Iepesiaye CyMMbI TOTOBBIX 3HAHMM, a 3HAKOMCTBY C METOJAAMM HAYYHOI'O MO3HAHMS OKPYKAIOLIEro MHpa, MOCTaHOBKE MpoOeM, TPEOYIOUUX OT
ydaluxcs CaMOCTOSITENIBHOM AEATENbHOCTU MO MX paspemeHuto. IloguepkHeM, 4TO 03HAKOMIIEHHE IIKOJBHUKOB C METOJAMH HAy4YHOI'O ITO3HAHUS
npeJroaraeTcs NpoBOIUTh MPU W3YYEHUH BCEX pasJieioB Kypca (GU3MKHU, a HE TOIBKO IMPU U3YyYEHUU CHEeUalbHOTO pasaena «Dusuka u puzndeckue
METO/Ibl U3YUEHUSI IPUPOABD».

I'ymanuTapHoe 3HaueHne (HU3NKU KaK COCTaBHOW YacTH 00IIero o0pa3oBaHUs COCTOUT B TOM, YTO OHA BOOPY’KaeT LIKOJIbHUKA HAyYHBIM METOJOM
MO3HAHUs, TO3BOJISIOLINM MOJTYYaTh OOBEKTUBHBIE 3HAHUS 00 OKPY)KaIOILIEM MUDE.

3HaHue GU3NIECKUX 3aKOHOB HEOOXOAMMO U1l M3YUCHUS XUMUH, Ononoruu, pusndeckoit reorpaduun, texnosoruu, ObBX.

Ocob6eHHOCThIO TpeMeTa (GU3UKU B YIeOHOM IJIaHE LIKOJIBI SIBISIETCS TOT (PAKT, YTO OBJIAJCHHE OCHOBHBIMH (PU3MUECKUMH MOHATUSAMH U 3aKOHAM U
Ha 6a30BOM ypOBHE CTaj10 HEOOXOIUMBIM MTPAKTUUYECKH KaXKI0MY YEJIOBEKY B COBPEMEHHOMN KHU3HU.



HN3ydenue pu3uKu B cpeaHel 1MKoJIe HA 02a30BOM YPOBHE HANPABJIEHO HA JOCTUKEHHE CJIeTYIONUX LeJieil:

v’ oceoenue 3nanuii 0 PyHIaMEHTATIBHBIX (U3MUECKUX 3aKOHAX M MPUHIIUIIAX, JIEKAIIUMX B OCHOBE COBPEMEHHOM (PU3MYECKOM KapTUHLI MHUpA,
HaubOojee BaXKHBIX OTKPBITHSIX B 001acTh (DM3HMKHU, OKA3aBIIMX OIpENeNsIollee BIUSHUE HAa Pa3BUTUE TEXHUKU M TEXHOJOTUH; METOJax
Hay4HOT'O IMO3HAHUS IPUPOJBL;

v’ oenadenue ymenuamu TPOBOJWTH HAOIIOAEHUS, IUIAHUPOBATH M BBINOIHATH DKCIIEPUMMEHTBI, BBIIBMIATH THIIOTE3bI U CTPOMTH MOJEIH,
MPUMEHSTH MTOJIy4YSHHBIE 3HAHUS 10 (PU3UKE JIs1 0OBACHEHHS Pa3HOOOPA3HBIX (PU3NUYECKUX SIBIICHUH U CBOMCTB BEIIECTB;

v/ PaKTUYECKOTO UCIONB30BaHMUs (PM3UUECKUX 3HAHUIL; OLIEHUBATH JJOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH()OPMALIUH;

v’ pazéumue TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B mporecce NPHOOPETEHUS 3HAHUN U yMEHHH IO
(bu3HKE C UCMIOJIb30BAHUEM PA3JIMYHBIX HICTOYHUKOB UH(OPMAIIMK U COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHIA;

v g¢ocnumanue yOSKIECHHOCTH B BO3MOXKHOCTH II03HAaHMs 3aKOHOB IIPHUPOJBI; MCIOJIL30BaHMS JOCTHXKEHHH (U3MKM Ha OJaro pasBUTHS
YeN0BEUYEeCKON LUBUIU3AIMU; HEOOXOIUMOCTH COTPYIHUYECTBA B MPOIECCE COBMECTHOTO BBHIMOJIHEHHS 3aja4, YBaXKUTEIHLHOTO OTHOLICHUS K
MHCHHUIO OIIIIOHCHTA IIpHU O6CY)KI[€HI/II/I HpO6JI€M CCTCCTBCHHOHAYYHOI'O COACPKAHUA; TOTOBHOCTH K MOpaHLHO-BTHqCCKOﬁ OLICHKE
WCIOJIb30BAaHUS HAYYHBIX JOCTH)KEHUMN, YyBCTBA OTBETCTBEHHOCTH 3a 3aIlIUTYy OKPYXKAIOIICH Cpeibl;

v/ HCHOJIL30BAHHME NMPHOOPETEHHBLIX 3HAHMI M YMEHMIA Ul pelIeHus IPaKTUUECKUX 3a]au [MOBCEIHEBHOMN KM3HH, 00ecIeueHts 6e301acHOCTU
COOCTBEHHOM XKHU3HU, PAllMOHATLHOTO MPUPOAOIIONB30BAHUS U OXPAHbl OKPYKAIOIIEH CPebl.

O0meyuyeOHbIe YMEHUS, HABBIKH U CIIOCO0ObI 1eAITeJIbHOCTH
Pabouass mporpamma mpemycmarpuBaeT (GOPMUPOBAHHE Yy IIKOJHLHUKOB OOIICY4eOHBIX YMEHUH HM HABBIKOB, YHHBEPCAIBHBIX CIIOCOOOB

ACATCIIBHOCTH U KIIFOYCBBIX KOMHeTeHHHﬁ. HpHOpI/ITCTaMI/I AJIs1 IKOJIbHOTI'O KypcCa (1)I/I3I/IKI/I Ha 5Tar€ OCHOBHOI'O 06Iuero O6pa30BaHI/I$I SABJIAKOTCA:

Ilo3nasamenvHas OessmenbHOCMb:
v/ HCIIONB30BAHUE JUIS MMO3HAHMS OKPYXKAIOIIEr0 MHpa pPas3IMYHBIX E€CTECTBEHHOHAYYHBIX METOJOB. HaOJIOJCHUE, M3MEPEHHE, DKCIIEPUMEHT,
MO/ICIIMPOBAHUE;
v’ (hopMHpOBaHHE YMEHHIA pa3inyaTh (HakThl, TUIIOTE3BI, IPUUUHBI, CIIEACTBHS, JOKA3ATENbCTBA, 3aKOHBI, TEOPHUH;
v/ OBIAJEHUE AJEKBATHBIMH CIIOCOOAMU PELICHHS TEOPETHYECKUX M DKCIIEPUMEHTAIBHBIX 3a71a4;
v’ IpuoOpETEHHNE OMBITA BBIABHKEHHS TUITOTE3 JIJIsI OOBACHEHHS H3BECTHBIX (PAKTOB M AKCIIEPUMEHTAIBLHOM MPOBEPKHU BBIIBHUTAEMBIX THIIOTES.
Hupopmayuonno-kOMMYHUKAMUBHASA OessMENbHOCMb.!
v’ BJajieHHe MOHOJIOTMYECKON WM JHMAIOrMYEeCKON peubto. CIIOCOOHOCTh TMOHMMATh TOYKY 3pEHUS coOecelHMKa M IMPU3HABaTh MPABO Ha MHOE
MHEHHUE;
v/ HCIIOJIB30BAHHUE IS PELIEHHS TI03HABATEILHBIX M KOMMYHHKATHBHBIX 3a/1au Pa3JIMYHBIX KCTOYHUKOB HH(POPMAIIUH.
Pegrexcuenas oesmenvbnocmo:
v/ BJIaJieHH€e HaBBIKAMH KOHTPOJIS M OLEHKH CBOEH JEATEIbHOCTH, YMEHHEM IIPEIBUIETH BO3MOXKHBIE PE3YIILTAThHl CBOUX JICHCTBHIA:
v/ opraHuzanus ydeOHOMU JeATeNLHOCTH: TIOCTAHOBKA IIEJIH, TUNIAHUPOBAHKE, ONPE/IeTIEHHE ONTHUMAIBHOTO COOTHOIIECHHUS 1€ M CPEJICTB.

CornacHo 6a3ucHOMYy y4yeOHOMY IJIaHy Ha U3y4eHHE (U3UKH B 00beMe 005f3aTeIbHOTO MUHUMYyMa COZAEpX aHUs 00pa3oBaTENbHBIX IMPOTrpamMm

orBoauTcs 2 4 B Heaemto (70 vacoB 3a rox). Pabouast mporpamma npenycMaTrpuBaeT BBINOJIHEHUE MPAKTHUECKOM YacTH Kypca: 5 1abopaTopHbIX padoT,
7 KOHTPOJIBHBIX padoT.



[Ipu peanmzanuu paboueid mporpammbl ucnoib3yercs YMK Mskumesa I'. f., byxosuesa b. b., H.H.Corckoro, Bxomsmmii B denepanbHbIii
nepeyeHb Y4eOHUKOB, YTBEPKACHHBII MuHUCTEPCTBOM 0Opa3oBanus 1 Hayku PD. [l uzydeHus Kypca peKOMEHIYeTCsl KJIaCCHO-ypOUYHasi CHCTeMa C
MCIOJIb30BAaHUEM PA3JIMYHBIX TEXHOJIOTUH, POPM, METOI0B OOyUECHUSI.

Jlyis opraHu3anuy KOJJICKTUBHBIX M WHIWBHIYAJIbHBIX HAONIOACHUN (PU3NYCCKUX SBICHHM U IMPOLECCOB, M3MEPECHHs] (U3MYECKUX BEIUYHH H
YCTaHOBJICHUS 3aKOHOB, ITOATBEPKICHUS TEOPETUUECKUX BBIBOJOB HEOOXOAUMBI CCTEMaTH4eCKasl IOCTAHOBKA IEMOHCTPAI[MOHHBIX ONBITOB YUUTEJIEM,
BBHITIOJTHEHHE JIA00pATOPHBIX paboT yuammmucs. Pabodas mporpamma mpeaycMaTpuBaeT BBHIMOJTHEHHE MPAKTHUECKON 4acTh Kypca: 5 mabopaTopHbBIX
pabot, 7 KOHTPOJIBHBIX paboT. TeKCcThI 1abopaTOpPHBIX PabOT NpUBOAITCS B yueOHUKe Gusuku s 11 kmacca.

Martepuan, BBIICICHHBI B MPOrpaMMe KYpPCHBOM, HE BKJIIOYAETCS B TPEOOBAHUS K YPOBHIO TOJTOTOBKU BBIMTYCKHHUKOB, MOMYEPKHYTHIA —
coJiep>KaHue CTaHaapTa.

TpeboBaHus K YPOBHIO NOATOTOBKH BHINTYCKHUKOB

B pesynomame usyuenus pusuku na 6a3060Mm ypoeHe yUeHUK 00J1HCEH
3HATH/MIOHUMATDb

v\ CMBICJ MOHSITHI: QU3UYECKOE SBICHUE, THIIOTE3a, 3aKOH, TEOPHUS, BEIIECTBO, B3aUMOJIEHCTBHE, 3JIEKTPOMAarHUTHOE IOJIE, BOJIHA, (OTOH,
aToOM, aTOMHOE /]P0, MOHU3UPYIOLINE U3yUYeHNUs, INIaHeTa, 3Be3/1a, rajlakThKa, Beenennas;

v\ CMBICJ (PU3MYECKHX BEJIMYHH: CKOPOCTb, YCKOPEHHE, Macca, CHiia, HMITYJIbC, paboTa, MEXaHWUYeCKas DHEPIUs, BHYTPEHHSA SHEPTHS,
abCcoJII0THAs TeMIepaTypa, CpeAHsAs KUHEeTHUECKasi SHEePrusl YaCTUL[ BEIIeCTBA, KOJIMYECTBO TEILIOTHI, IEMEHTAPHbIN 3JEKTPUUYECKUNA 3apsi;

v cmblenl pusuueckux 3aKoH06 KIACCHIECKON MEXaHUKH, BCEMUPHOTO TSATOTEHHS, COXPAHEHHsI SHEPTUH, UMITYJIbCa M DIIEKTPUYECKOTO 3apsi/a,
TEPMOJIMHAMMKH, JIEKTPOMArHUTHON UHAYKIUH, poTor(deKTa;

v’ 6K1a0 POCCUTICKUX U 3aPYOeHCHBIX YPUeHbIX, OKA3aBIINX HAaHOOJIbIIEE BIUSHUE HA Pa3BUTHE (DU3HKH;

MeThb

v’ onucvieamo u 00vACHAMb PUUUECKUE ACNCHUA U CEOUCHEA Me/l: IBIKEHNE HEOECHBIX TEJ U HCKYCCTBEHHBIX CIIYTHUKOB 3€MJIH; CBOUCTBA
ra3oB, JKUAKOCTEH U TBEPABIX TeJ; IEKTPOMArHUTHYIO MHAYKIHIO, PACIPOCTPAHEHHUE 3JIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOICTBA CBETA;
U3JIy4yeHUE U MOTJIONIEHUE CBeTa aTOMOM; (GOoTOAP(DEKT;

v\ omauuams TUNOTE3bl OT HAYYHBIX TEOPUil; denamb 6b1600bl HAa OCHOBE OSKCIIEPHUMCHTAIBHBIX JAHHBIX; HPUBOOUMIL HPUMEDD,
nokasvléaroujue, ymo: HAOIONCHUS W DKCIIEPUMEHT SIBIISIOTCS OCHOBOHW ISl BBIABIDKEHHS THIIOTE3 M TEOPHWH, MO3BOJSIOT IPOBEPHUTH
UCTHMHHOCTh TEOPETHUECKUX BBIBOJOB; (PM3UUECKasi TEOPHUS JTaeT BO3MOXKHOCTh OOBSICHATH U3BECTHBIE SIBJICHUS MPUPOJABI U HAyYHBIE (aKTHl,
MMpEACKA3bIBATh €II€ HEU3BCCTHLIC SIBJICHUSA,

v’ npueodumsv npumepsvl NPAKMUUECKO20 UCHOIb308AHUS PUUUECKUX 3HAHUIL: 3AKOHOB MEXAHUKH, TCPMOJUHAMHUKH W DJIEKTPOTHHAMUKH B
OHEPICTUKE, PA3JIMYHBIX BUIOB 3JICKTPOMArHuTHBIX H3Hy‘l€HHI71 IJId pa3sBUTUA pagruo U TeHeKOMMYHHKaHHﬁ, KBAHTOBOH (1)1/[31/[1(1/1 B CO31aHNN
SAJICPHON YHEPTEeTUKH, JIA3EPOB;

v’ eocnpunumams u Ha OCHOGe NOJYUEHHBIX 3HAHUN CAMOCHOAMENbHO OYeHusamsy WHPOPMAIUIO, ColepXKallyocs B coodumennsx CMU,
WHuTepHeTe, HAy4YHO-TIOMYJISPHBIX CTAThAX;

HCII0JIb30BATH HDHOﬁDeTeHHI)Ie JHAHUHA U YMCHUSA B HDaKTH‘leCKOﬁ ACATECJIbHOCTH U HOBCB}IHBBHOﬁ JKM3HU AJIA




v obecrieueHus 0€30MaCHOCTH KU3HEACITENLHOCTH B TIPOLECCE MCIIOIb30BAHUS TPAHCIIOPTHBIX CPEICTB, OBITOBBIX JIEKTPOINPHOOPOB, CPEICTB
paano- U TeIEeKOMMYHHUKALMOHHOMN CBS3H;

v/ OLICHKH BJIMSIHUS HAa OPTaHM3M Y€JIOBEKa U JPYTHe OPraHu3Mbl 3arpsi3HEHHS OKPYKAIOLIEH CPEJIbI;

v/ palMOHAILHOTO MPUPOIONOIBE30BAHMUS U 3aIUTEI OKPYIKAFOLIEH CPEIbl.

Conep:kanue nporpaMmmsl

Ne Conep:xanue yuedHoro marepuana | KosmuectBo KoHTpoabHBIX padoT JlaGopaTopHbIX AIMHHHCTPATUBHBIH
4acoB padoTt KOHTPOJIb
1 DIIEKTPOAMHAMHUKA: 22 1
MaruauTtHoe nosjie. DIeKTpOMarHUuTHasI 11 1 1
WHIYKIIHSL. 1
DJIeKTpOMarHuTHbIE KOJIeOaHus U 11 1 1 1
BOJIHBI.
2 I'eomeTprueckas (BoJHOBas) ONTHKA 14 1 1 1
1
1
3 OcCHOBBI CIELIMATIBHON TeOpUn 7 1 --
OTHOCHTEIIEHOCTH
4 KBanToBas ¢uznka 23 1 --
CBETOBBIC KBAaHTHI 6 1
KBanToBas ¢uznka (aToMm 1 aTOMHOE 17 1 1
S71PO)
6 DeMeHTHI acTpOPHU3UKU 4 1 -- ---
70 7 8 3

Ilepeyensb 1a060paTOpPHBIX padoT:
Nel HaOmronenne nelCTBAS MAarHUTHOTO II0JI HAa TOK
No2 U3ydenwne sBIeHUS JIEKTPOMATHUTHONW WHAYKIIHUH.
Ne3 Ompenenenuie yCkOpeHUs CBOOOTHOTO MaCHUsI IPU TIOMOIIYA MasTHHKA.
Ne4 N3mepenue nokaszaTens cTeKa.




No5 Onpenenenne onTHYECKON CHIIBI M (POKYCHOTO PACCTOSIHUSI COOMPAIOIICH JIMH3BI.
No6 Mzmepenue JIMHBI CBETOBOM BOJIHBI.

Ne7 HaGnroieHue CIUIOMIHOTO U JIMHEHYATOrO CIIEKTPOB.

Ne8 N3ydenne TpekoB 3apsKeHHBIX 9acTull ( o ¢potorpadusm).

@opMbl U CpecTBA KOHTPOJISA 00pPa30BaTeIbHBIX Pe3yJIbTATOB y4YaIIMXCH:

OCHOBHBIMH METOAAMHU MPOBEPKH 3HAHUNA W YMEHUH ydamuxcs 1o (U3UKe SBISIOTCS YCTHBIM ONpOC, MUChbMEHHbIE U JabopaTopHble padboTsl. K
MUCBMEHHBIM (pOpMaM KOHTPOJI OTHOCATCA: (PU3UUECKHE NUKTAHTBI, CAMOCTOSATEIbHBIE U KOHTPOJIbHBIE PabOTHI, TeCThl. OCHOBHBIE BUIBI IPOBEPKU
3HaHUI — TeKymas U UTorosas. Tekymias MmpoBepKa MPOBOJUTCS CUCTEMAaTHYECKU M3 YPOKa B YPOK, a UTOTOBasl — IO 3aBEPIICHUH M3yYCHUS TEMBI
(pa3znena) MIKOJIBHOTO Kypca.

JlabGopatopHble 1 MpaKTHYECKHE PabOTHI

KoHTponbHbIe 1 caMOCTOATEIbHbIE PA0OTHI (TEKYIIHE, UTOTOBBIC)

YceTHBII onpoc

Kpurepun oneHuBaHus:
OuneHka MMCbMEHHBIX CAMOCTOATEIbHBIX H KOHTPOJIBHBIX PadoT:
Oyenxa «5» craBuTCA 32 paboTy, BHIMOIHEHHYIO 0€3 OIIMOO0K U HEJ0YETOB MIIM UMEIOIIYI0 HE 00Jiee OJJHOTO HeJ0YeTa.
Oyenka «4» craBuTcs 3a paboTy, BBIMOJIHEHHYIO TOJTHOCTHIO, HO MIPH HAIWMYHU B HEMH:
a) He O6oJsiee 0HOM HerpyOoil OMIMOKH U OJTHOTO HEJ0YeTa,
0) wim He 0oJiee IBYX HEIO0UYCTOB.
Oyenka «3» CTaBUTCS B TOM CIIy4ae, €CIIM YUYEHHUK MPaBUIIbHO BBIMOJIHII HE MEHEe MOJIOBUHBI paObOThI MU TOITYCTHI:
a) He OoJiee IBYX IpyObIX OIMIKOOK,
0) wiu He O6oJiee OAHOM TPy0Oii OMKUOKK U OTHOTO HEJ0UETa,
B) WK He OoJiee BYX-TPEX HErpyObIX OMIMOOK,
T') WIN OJJHOM HEerpyOoii OMMOKH U TpeX HeJ0YETOB,
1) WK MPU OTCYTCTBUHU OMIMOOK, HO MPU HAIMYUU 4-5 HE0UYETOB.
Oyenka «2» CTaBUTCS, KOTJa YUCIIO OIIMOOK U HEJJOYETOB NMPEBOCXOAUT HOPMY, IIPH KOTOPOH MOXKET OBITh BHICTABIICHA OLIEHKA «3», WIIN €CITU
MIPAaBUIILHO BBIMTOJHEHO MEHEE MOJIOBUHBI PAOOTHI.
Oyenka «1» CTaBUTCS B TOM CIIydae, €CJIM YUYeHUK He IPUCTYNaJl K BBIMOJIHEHHIO paboThl MU NMPaBUIBLHO BINOIHMI He Oojee 10 % Bcex 3aaaHuil, T.e.
3amuca yCJIOBHE OHOM 3a7a4i B OOIICTIPUHSITHIX CUMBOJIMYECKUX 0003HAYEHUSX.
VY4uTenb UMeeT MpaBo MOCTaBUTh YUEHUKY OLICHKY BBIIIE TOW, KOTOpas MPEAyCMOTpeHa «HOPMAaMU», €CIIM YYeHHUKOM OPUTHMHAJIBHO BBIOJHEHA
pabora.
OueHka yCTHBIX 0TBETOB
Oyenka «5» cTaBUTCA B TOM CIy4ae, €CH yJaruncs:
a)0oOHapyKMBAET MOJIHOE MOHUMaHHUe (PU3UYECKON CYIIIHOCTH pacCMaTpUBaeMbIX SIBJICHUN M 3aKOHOMEPHOCTEH, 3HAaHUE 3aKOHOB U TEOpHil, ymMeeT
MOJITBEPINTH X KOHKPETHBIMHU TIPUMEPAMH, IPUMEHHUTH B HOBOI CUTYAIMH U TIPU BBIITOJTHEHUHN TIPAKTHYECKUX 33 JaHHIA;
0) 1aeT TOUHOE OTpeieIeHne U UCTOJIKOBAHUE OCHOBHBIX MOHATUHN, 3aKOHOB, TEOPHil, a TAK)KE MPABUIIbHOE OIpeieeHne (PU3MUeCKUX BEeIUYHH, UX
€IMHUI] U CTIOCOOOB U3MEPEHUS;



B)TEXHUYECKH TPAMOTHO BBITIOJHSET (PU3NYECKUE OIBITHI, YEPTEKH, CXEMBI, TPAQHKH, COMYTCTBYIOIINE OTBETY, IPABHIILHO 3aIIUCHIBACT (POPMYIIBL,
M0JIb3YSICh IPUHATONW CUCTEMOMN YCIOBHBIX 0003HAYEHUH;

T') IpY OTBETE HE TIOBTOPSIET JOCIOBHO TEKCT YUeOHMKA, @ yMeeT 0TOOpaTh TIaBHOE, OOHAPYKMBAET CAMOCTOSTEILHOCTh U ApT'yMEHTHPOBAHHOCTh
CYXJIEHUH, yMeeT YCTAaHOBUTb CBA3b MEXK]ly U3y4aeMbIM M paHee U3yYCHHBIM MaTepUaAJIOM 110 Kypcy (pHU3UKH, a TAKKE C MaTEPHAJIOM, YCBOCHHBIM IIPH
U3Y4YEHUHU JPYTUX CMEKHBIX IIPEIMETOB;

1) YMEeT MOJAKPEIUTh OTBET HECIOKHBIMU JIEMOHCTPALIMOHHBIMH ONBITAMU;

€) yMEeT JleNIaTh aHaIu3, 00001IIeHNUs U COOCTBEHHBIE BHIBOJIBI IO JAHHOMY BOIIPOCY;

) YMEET CaMOCTOSITEIbHO U PALIMOHATIBHO paboTaTh ¢ Y4€OHUKOM, IOIIOJIHUTEIBHOM JIUTEPATypOl U CIIPaBOYHUKAMHU.

Oyenxa «4» CTaBUTCS B TOM CIIy4ae, €CJIM OTBET yJIOBJIETBOPSIET Ha3BaHHBIM BBbIILIE TPEOOBAHUSIM, HO YUalllUHCS:

a) JOIyCKaeT OAHY He IpyOyro omMOKyY Win He 6ojiee ABYX HEA0UYETOB U MOXKET UX UCIPABUTh CAMOCTOSTENBHO MM IIPU HEOOJIBIIOMN TOMOIIH
YUUTES;

0) He 00J1a1aeT TOCTATOYHBIMH HABBIKAMH PaOOTHI CO CPABOYHOM JUTEpaTypoil ( HAIpuMep),y4eHHK yMEeT BCe HATH, IPaBHIBHO OPUCHTHPYETCS B
CIIPaBOYHHKAX, HO pabOTaeT MEIJICHHO).

Oyenka «3» CTaBUTCS B TOM CIlydae, €CIIM yJalluicsl MPaBUIIbHO MOHUMAET (PU3MUYECKYIO CYLTHOCTh pacCMaTPUBAEMbIX SIBIICHUH U 3aKOHOMEpPHOCTEH,
HO IIpU OTBETE:!

a)oOHapyKHUBaeT OT/EJIbHbIEC TPOOEIbl B YCBOCHNUHU CYIIECTBEHHBIX BOIPOCOB Kypca (PU3HUKH, HE NMPEMSTCTBYIOLINE JallbHEHIIEMY YCBOCHHIO
[IPOrPaMMHOT0 MaTepHaa;

0) MCTIBITHIBAET 3aTPYAHEHUS B IPUMEHEHUH 3HaHUI, HEOOXOAUMBIX JUIsl peILICHHs 3a]1a4 PA3JIMYHbIX TUIIOB, IPU O0BSICHEHUN KOHKPETHBIX
(bU3NYECKUX SIBIICHUI HA OCHOBE TEOPUH M 3aKOHOB, WIIA B TIOJATBEP)KICHIH KOHKPETHBIX MPHMEPOB MPAKTUYECKOTO IIPUMEHEHUS TEOPHUH,

B) OTBEYAET HEMOJHO Ha BOMPOCHI yuuTesis ( yImyckasi 1 OCHOBHOE), MJIM BOCIIPOU3BOUT COJIEpKaHHUE TeKCTa yueOHUKA, HO HEJJOCTATOYHO MOHUMAET
OTJIeNIbHbIE MOJO0XKEHUS, UMEIOIME Ba)KHOE 3HAUEHHE B 3TOM TEKCTE,

r)oOHapyKHUBaeT HEJOCTATOUHOE TOHUMAaHHUE OT/ICJIbHBIX MOJIOKEHUH MPH BOCTIPOU3BEICHUH TEKCTa yUeOHUKA, UJIM OTBEYAET HEMOJIHO Ha BOIIPOCHI
YUUTENs, JOIYCKasl O/IHY-/IBE IPpyOble OLINOKH.

Oyenka «2» CTaBUTCA B TOM CIIy4dae, €CIIU YUCHHUK:

a) HE 3HaeT U HE MOHUMAET 3HAYUTENIbHYIO WJIM OCHOBHYIO YacTh IPOIPaMMHOT0 MaTepHualia B Ipejieax oCTaBIeHHBIX BOIIPOCOB,

0) wu umeet cnado chopMyIUPOBAHHBIE U HETIOJIHbIE 3HAHUS U HE YMEET IPUMEHSATh UX K PELICHUIO KOHKPETHBIX BOIIPOCOB U 3a/1a4 [0 00pasily U K
IIPOBEJICHUIO OIIBITOB,

B) MJIU TIPH OTBETE JOMYCKaeT 0oJiee BYX rpyObIX OIIMOOK, KOTOPBIE HE MOKET UCIPABUTH J1aXKe MPU MOMOIU YUUTEIIS.

Oyenxa «1» cTaBUTCS B TOM Cy4yae, €CIM YIYeHUK HE MOKET OTBETUTh HU Ha OJMH U3 TOCTaBJIEHHBIX BOIIPOCOB.

Ounenka 1a00paTOPHBIX U MPAKTHYECKUX padoT

Oyenka «3» CTaBUTCA B TOM CIIy4ae, €CJIA yYaIuucs:

a) BBINOJIHWII paboTy B MOJTHOM 00beMe C COOII0IeHneM He00X0MMOH MoCcIe10BaTeIbHOCTH MTPOBEACHHUS ONBITOB M U3MEPEHUIA;

0)caMOCTOSITENBHO U PAllMOHAIILHO BHIOpA U MOATOTOBMUII [T OIBITAa BCE HEOOXOMMOE 000py10BaHUE, BCE OMBITHI MPOBEII B YCIOBUSIX U PEKUMAX,
o0ecreynBaoIUX MOJyYeHHUE Pe3yJIbTaTOB U BHIBOJIOB ¢ HAHOOJbIIEH TOYHOCTHIO;

B) B IIPEJCTABJICHHOM OTYETE MPABHJIBHO M aKKYPaTHO BBIIIOJIHWI BCE 3alMCH, TaOJIUIBI ,pUCYHKH, YEPTEKHU, TPpaUKU, BEIYUCICHUS U CAEJIaN BHIBOJIBI;
I') IPaBWJIBHO BBIIIOJIHUJI AHAJIU3 OTPEILIHOCTEN;



1) cobmonan TpeboBaHus 0€30MaCHOCTH TPYy/a.

Oyenka «4» CTaBUTCS B TOM CIIy4ae, €CIIH BBIIIOJIHEHBI TPEOOBAHUS K OIICHKE 5, HO:

a) OTBIT IPOBOIMJIICS B YCIIOBHSIX, HE 00ECIIEUNBAIONINX JJOCTATOYHOW TOYHOCTH U3MEPEHUM;

0) uiu OBLIO TOMYIIEHO JBA-TPU HEJ0UeTa, WK He 0osiee 0HOM HerpyOoit OMMOKKM U OJHOTO HEI0YeTa.

Oyenxa «3» cTaBUTCA, €Ci paboTa BBIIIOJIHEHA HE IMMOJTHOCTHIO, HO 00BEM BBIITOJIHEHHOM YaCTH TaKOB, YTO MOYKHO CJIEJIAaTh BBIBOJIBI, UM €CIIU B XO/IC
MIPOBEJ/ICHUS OMBITA ¥ U3MEPEHUH ObLTH JTOMYIIEHBI CIEAYIOIINE ONTHOKH:

a) OTBIT IPOBOJAMJIICS B HEPAITMOHAIBHBIX YCIOBHSIX, YTO MPUBEJIO K MOJIYYCHUIO PE3YIBTATOB ¢ OOJBIICH MOTPEIIHOCTHIO,

0) Uiy B 0TYETE OBLIN JOIMYIIIEHBI B OOIICH CIIOXKHOCTH HE 00Jiee IBYX OIMIMOOK ( B 3aMUCAX SAMHUI], H3MEPEHUSIX, B BEIUUCICHUAX, TpaduKax,
Ta0JIMIax, cCXemMax, aHaJIM3€ MOTPEIIHOCTeH U T.1I.), HE MPUHIIUITHAIBHOTO JIJIsl JAHHOHN pa0oThI XapaKTepa, He MOBJIHUSBIINX HA PE3yJIbTaT BBITOJHEHUS,
B) HJIM HE BBINOJIHEH COBCEM WJIM BBINIOJIHEH HEBEPHO aHAJIM3 MOTPELITHOCTEH,

T') WK paboTa BBIOJIHEHA HE IMMOJTHOCTHIO, OJTHAKO 00HEM BBITIOJTHEHHOW YacTH TaKOB, YTO IMO3BOJISCT MOJIYYUTh IPABIILHBIC PE3YIILTATHI U BEIBOBI TI0
OCHOBHBIM, TPUHITUITHATIBHO BOKHBIM 3a71a4aM paboThI.

Oyenka «2» CTaBUTCS B TOM CIIy4ae, €CIIu:

a) paboTa BBIIIOJHEHA HE MOJIHOCTHIO, M 00BEM BBITIOJTHEHHOW YacTH pabOThI HE TIO3BOJISIET C/IEIaTh IPABUIIBHBIC BHIBOIHI,

0) WK ONBITHI, U3MEPEHUS, BBIYMCICHUS, HAOTIOACHHUSI POU3BOIMINCH HEITPABUIIBHO,

B) HJIM BXOJIC paOOTHI M B OTUETEe OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUYCHHBIC B TPEOOBAHUSAX K OLEHKE «3».

Oyenka «1» cTaBUTCA B TE€X CIydasxX, KOT/Ia yYaIIHICS COBCEM HE BBITIOJHWII pabOTy WM HE COOTI0Aall TpeOOBaHM O€30TTaCHOCTH TPY/Ia.

B Tex ciryuasix, Korja ydauuics rmokasaj OpUurHHaIbHbIN 1 HanOoJiee paliMoOHATBHBIN TOAXO0/] K BBITOJHEHUIO Pa0OTHI U B Tpoliecce paboThl, HO HE
n30eXkKall TeX WM WHBIX HEJOCTATKOB, OIICHKA 32 BHIMIOJTHCHHE PA0OTHI TI0 YCMOTPEHUIO YIUTEIIS MOXKET OBITh IMOBBIIICHA TI0 CPABHEHHUIO C

yKa3aHHBIMH BBIIIIE HOPMaMH.

Conep:xanue y4eOHOI0 npeaMera
DJEKTPOJUHAMMUKA (npoaoJrkenue)(22 1)
MaruuTHoe noJse. JjaeKTpoMarHuTHast uaaykuus. (11 1)
Bsaumonerictue TokoB. MaruutHoe nosie. Manyknnsa Mmarautaoro nois. Cuia Amnepa. Cuna JIopennia. MarHuTHble CBOWCTBA BELIECTBA.
OTtkpbiTHE ANIeKTpOMarHUTHON MHAYKUMHU. [TpaBunio Jlenna. DnekTpon3MepuTenbHble NpuOOpsl. MarHUTHBIA MOTOK. 3aKOH 3J€KTPOMarHUTHOMN
MHAYKIMHU. BuxpeBoe anekrtpuyeckoe mnone. CaMoumHAyKuus. MHIyKTUBHOCTb. ODHEprusi MAarHUTHOIO MOJisl. MarHuTHelE CBOWMCTBA BEIIECTBA.
DNeKTPOMarHuTHOE TOJIE.
®@ponmanvusle 1adopamopHbie padomul
1. HaOmrogenue neficTBUS MarHUTHOTO IT0JIS HA TOK.
2. V3ydenue gABIEHUS FIEKTPOMArHUTHON MHTYKIIUH.

DJIEKTPOMATHUTHBIE KOJTEBAHUSA U BOJHBI. (11 9)
Mexannuyeckue konedoanus (1 u)
CBobGoxnnble Konebanusi. MaremaTHueckuii MasTHMK. [apMoHMueckue KojeOaHus. AMIUIMTYAA, MEpHOA, uacToTa W (aza KojeOaHUil.
Breinyxxaennsie kosnebanus. Pesonanc. ABTokonebanus.



duekTpuyeckue KoJedanus (4 1)

CBobOonnbie konebanus B KosnebaTenbHOM KOHTYpe. [lepron cBOOOAHBIX 2MEeKTpHUUecKUX KosieOaHuil. BeiHyxkeHHble konebanus. [lepemeHHbIN
ANEKTPUUYECKUN TOK. AKTUBHOE COIPOTHUBIICHHE, EMKOCTb M MHAYKTUBHOCTH B IIEMH IMEPEMEHHOTO TOKa. MONIHOCTh B 1€MW NEPEMEHHOTO TOKA.
Pe3onaHc B 351eKTpHUECKON LIETIH.

IIpousBoacTBoO, Nepeaaya u NOTpedIeHne JTeKTPUUECKOi IHepruu (2 4)
['enepupoBanue suepruu. Tpanchopmarop. Ilepenayda snekrpudeckoil SHEPTUH.
Mexannuyeckue BOJHbI(1 1)
[TpononpHbIe U TIONIEpeuHble BOIHBI. J{IrHa BOIHBI. CKOPOCTh pacpOCTPaHEHHUs BOJHBI. 3BYKOBBIE BOJIHBL. IHTepdepeHIrs BOJIH.

DJIeKTPOMArHUTHBIE BOJHBI (3 )
W3nyuenue »3neKTpoMarHUTHBIX BOJH. CBoMCTBa 3J€KTPOMarHUTHBIX BOMH. Ilpunuun paguocBsizu. TeneBupenue. Ilpunuun IrolireHca.
Judpakius BOJIH.
Dponmanvuan 1adopamopnan paooma
3. Ompeznenenue yCKOpeHHsI CBOOOTHOTO MaJICHHS C IOMOIIBI0 MasTHUKA.
OnTuKA (14 )
CaeTtoBbie BOJIHBI (14 u)
3akoH npenomiieHus cBeta. [lomnoe BHyTpeHHee oTpaxkenue. [Ipuzma. @opmyna ToHkoM nuH3bL. [lomydyenne n3o0paxeHus ¢ TOMOIIBIO JIMH3BL.
OnTuueckue npubopsl. Ux paspemiaromnias crmocoOHOCTh. DJeKTpOMarHuTHas npupoaa csera. CKOpOCTh CBETa U METOJbI ee u3MepeHus. [lucnepcus
ceeta. Uatepdepennus ceera. KorepentHocts. dudpakmus ceera. udpaknuonnas pemnierka. [lomepedHOCTs cBeTOBBIX BOJH. llonspu3amus cBera.
N3nydyenue u cnektpsl. Illkana 37eKTpOMarHUTHBIX BOJIH.
DponmanvHble 1abopamopHvlie padomol
4. UV3mMepenHue mokasareis MpeIoMICHHs CTEKIIa.
5. Ompenenenne ONTUYECKON CHIIBI U (POKYCHOTO PAaCCTOSIHUSI COOMPAIOIIEH JIMH3BI.
6. V3mepeHue AMHBI CBETOBOM BOJHBI.
OCHOBBI CHEIMAJIBHOW TEOPAUN OTHOCUTEJIBHOCTH (7 u)
[TocTynatel Teopun OTHOCUTENbHOCTH. [IpuHIMI OTHOCHUTENbHOCTH OJitHIITEHHA. [loCcTOSIHCTBO cKOpocTH cBeta. [Ipocmpancmeo u epems 6
cneyuanbHol meopuu omuocumensnocmu. PensaruBrucrckas quHamuka. CBA3b MacChl U SHEPTUU.
7. HaGnroneHue crijioniHoro v JMHEHYaToro CeKTpoB.
KBAHTOBASI ®U3UKA (23 4)
CgeToBble KBaHTHI (6 1)
Tennosoe uznydenue. [locrosiunas [Inanka. ®otorddext. YpaBuenne DitnmreitHa ais Gorodddexra. @otonsl. OnbiTel JlebeneBa u BaBunora.
ATtomHas ¢pusuka (17 u)
Ctpoenue atoma. OnbiTel Pezepdopaa. KBantossie noctynatel bopa. Monens atoma Bomopoaa no bopy. Tpynnoctu teopun bopa. KBantoBas
Mexanuka. ['unoreza ne bpoiinsa. CootHomenue HeonpeaeneHHoctel ['eiizenbepra .KopmyckymsipHO-BomHOBOW ayanu3M. JuQpakius 3JEeKTPOHOB.
Jlazepsl. MeToabl perucTpanuu 3J€MEHTApHBIX 4YacTUl. PannoakTuBHBIE MpeBpalieHHs. 3aKOH PaJMOaKTUBHOIO pachaja U €ro CTaTUCTUYECKHM



yoKa

Tema ypoka Hara Conep:xanue TeMbl DopMbI, METOAbI,

Konrpoasb
cpeacTBa o0y4eHusi

xapakrep. [IpoToHHO-HEUTpPOHHAsS MOJENb CTPOEHHsI aTOMHOro sjapa. Jledbekr macc um sHEprusi CBA3M HYKIOHOB B sijpe. JleneHue U cUHTE3 sep.
Snepnas sHepreTrka. PU3uKa 3JeMEHTapHBIX YacThull. CTAaTUCTHUECKUI XapaKTep MPOIecCOB B MUKPOMUPE. AHTUYACTHUIIHI.
Dponmanvuan 1adopamopnasn padoma
8 MU3ydenue TpeKoB 3apsuKEHHBIX yacTull ( 1o oTorpadusim).

CTPOEHWE M 3BOJIONHA BCEJIEHHON (4 1)
Crpoenune Comueunoit cuctembl. Cucrema 3emist — JlyHa. ComHie — Oirbkaidias K HaM 3Be37a. 3Be3/Ibl U HCTOYHHUKHU UX dHeprun. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUHU U DBOJIIOIIHI
Comnnia, 3Be3, ranakTuk. [I[ppuMeHnMOoCcTh 3aKOHOB (PU3UKHU 111 00BICHEHUS MPUPOJIbI KOCMUYECKHX 00BEKTOB.

Crpoenne atoma. Onbitel Pesepdopaa. KBantoBeie moctynatsl bopa. Monens atoma Bogopona nmo bopy. Tpyanoctu teopun bopa. KBantopas
MexaHuka. I'unoresa ne bpoina. CootHoulenue HeonpezneneHHocted I'elizenOepra .KopmyckyssipHo-BosiHOBOM ayanusM. Ju¢pakius 31€KTPOHOB.
Jlazepsl. MeToabl perucTpanuu 3JeMEHTApHBIX 4YacTUL. PannoakTuBHbIE NMpeBpallleHUs. 3aKOH paJMOaKTUBHOIO paclaja U €ro CTaTUCTUYECKUI
xapaktep. IIpoToHHO-HEHTPOHHAsE MOJIeNIb CTPOEHHs aTOMHOro sanpa. JledexkT macc M 3Heprus CBSA3UM HYKIOHOB B sijpe. [leneHue u cUHTE3 sjep.
Snepnas sHepreruka. Pu3nkKa MeMeHTapHbIX yacThll. CTaTUCTUYECKHUM XapaKTep MPOLECCOB B MUKPOMUPE. AHTHUYACTHIIBL.

@ponmanvuaa nadopamopnan paboma

9 MU3ydenue TPEeKOB 3apsuKEHHBIX yacTull ( 1o oTorpadusim).

CTPOEHME M 3BOJIIOUMS BCEJTEHHOM (4 4)
CTpOCHI/Ie Conneynoii cucrtembl. Cucrema 3eMils — HyHa. COJ‘IHI_IC — OMoKafIIas K HaM 3BC314a. 3B632[BI W UCTOYHHUKHU UX SHCPTHUHU. COBpeMeHHHe
MMpEACTABJICHUA O MPOUCXOXKICHHUU U 3BOJJIIOLUHA
COJ‘IHI_[a, 3BC3/, raJIaKTHK. HpI/IMeHI/IMOCTB 3aKOHOB (I)I/ISI/IKI/I JUIA 00BSCHEHHS mpupoabl KOCMUYCCKUX 00BEKTOB.

KAJIEHJIAPHO- — TEMATHYECKOE IIJTAHUPOBAHHWE




PA3JIEJI 1. DQJIEKTPOJIUHAMMKA (22 1) - mpoaoJizkeHne

Maznummnoe none InekrpomaruutHas uaaykous (11 y)

MarunuTtHoe noje Toka. MarHuTHBIN 03.09 | MarauTHOe oj€e. 3aMKHYTHIH KOHTYP C TOKOM B OOBsicHEeHHE HOBOTO MaTepuaa.
HOTOK. MarHuTHOM Iosie. MarHuTHas cTpeska. Ha0nroneHne MarHuTHOTo NoJst
WNHayK1ys MarHuTHOIO MOJIS. - HarpaBnenue BeKTOpa MarHUTHOU [IOCTOSIHHOI'O TOKA, ,
HanpaBnenune MarHUTHOM MHAYKIUH. MHAYKIUH. JINHUY MarHUTHOW MHTYKLIMH. HaOJI01eHNE KapTHH
DHeprus MarHUTHOT'O MOJIS. 08.09 | BuxpeBoe nosie. JHEprusi MarHUTHOTO I1OJISL. MarHUTHBIX IOJIEH,
B3aMMO/IEHICTBHE NapalJIeIbHBIX
TOKOB. Y CTHBIW OITPOC.
Cuna Amnepa. Monynb BekTopa MarHuTHOM uHAYKUuU. Monyns | KoMOMHUPOBaHHBIN YPOK.
DNeKTPOU3MEpHUTEIbHBIE TPUOOPHI cuibl Amnepa. Hanpasienue cuisl Amnepa. OOBsicHEeHHE HOBOTO MaTepHara.
I'pOMKOTrOBOpHUTEIIb.. dopmyna pacuera cuibl AMiepa. Pemenue 3anau.
JL.P. Nel «Habmronenue neicTBust 10 09 JlaGopaTtopHnast pabora.
MarHUTHOTO TIOJISI HA TOK» -
JlelicTBME MarHUTHOTO MOJIS HA HaGnronenue neiicrsus cuibl Jlopenua. /IBmxenue | O0bscHeHUE HOBOIO MaTepHaa:
nBkynmiics 3apsa. Cumna Jlopenma 15. 09 | 3apspKeHHO# YacTHIIBI B OJJHOPOJHOM MarHUTHOM | JICHCTBHME MAarHUTHOTO MOJISI HA
nose. [Tpumenenne cuiel JIopeHa B pereHuu AIIEKTPUUYECKUE 3apsIbl,
3ajad. JBI)KEHUE DJIEKTPOHOB B
MarHuTHOM mnose. Pemenue
3ajad.
MarHuTHbIE CBOICTBA BEIIECTBA. 17. 09 | HamarunuuBanue BemecTBa. I unoreza Ammepa. OOnbsicHEeHHEe HOBOTO MaTepHuaa:
deppOMarHeTUKH. - Temneparypa Kropu. @eppoMarHeTuku u ux MarHuTHas 3anuch
npUMeHeHne. MaruuTHas 3anuch HHGOpMaIum. uHpOpMalnH, 3aBUCUMOCTh
22.09 | DHeprus MarHUTHOrO NoJs. Bo3HUKHOBEHME (beppoOMarHuTHBIX CBOWCTB

Pemenue 3aga4d no reme «MarHuTHoe
IIOJIE»

MarHUTHOTO TIOJISI TPU U3MEHEHUHT
HIIEKTPUYECKOT0. DICKTPHUYECKOE MOJIE.

BCIIECCTBA OT TEMIICPATYPHI.

[Tpumenenue GhopMysT MarHUTHBIX CUJI B PELICHUN
3ajad.

Pemenue 3agau.

IIposepoun
as pabora.




7 3ader no teme «CranoHapHOE Kontponsn
- MarHuTHOE TI0JIe». 24.09 ast pabora
- Ne 1
8 SIBiIeHME AIEKTPOMArHUTHOM OmnbiThl Papajes. Y CTaHOBIECHUE MPUYUHHO- OOBsiCHEHHE HOBOTO MaTepHaa.
WHIYKIIAH. 29.09 | CICICTBEHHBIX CBS3CH U OOBSICHCHHE [Tonyyenue MHAYKIITMOHHOTO
BO3HMKHOBEHUS MHIYKIIMOHHOI'O TOKa BO BCEX TOKa MPH JBU>KEHUU
ciydasix. OCOOEHHOCTH BUXPEBOTO IIOCTOSIHHOT'O MarHuTa
AJIEKTPUUYECKOTO NOJIS U ABJICHUS CAMOMHIYKIIMU. | OTHOCUTEIbHO KOHTYpa —
neMoHcTpanus OMU..
9 Hanpasnenue HHIYKIIMOHHOIO TOKA. 01. 10 [IpaBuno Jlenua. 3/IC unnykunu. 3akoH JlemoHcTpanus npasuna JleHna
- [IpaBuno Jlenna. 3akon OMMU. - AJIEKTPOMArHUTHON WHIYKIUH.
B3aumocssi3b OnekrpoMarautHoe nose. CBoiicTBa OOBsicHeHHe HOBOTO
AJIEKTPUYECKOTO U MAaTHUTHOTO 06.10 | snekrpomMarHUTHOrO 1oJisi. CaMOMHIYKIIHUSI. Marepuaa.
10 noJiei. DJIeKTPOMarHUTHOE TOJIe. WNHAYKTUBHOCTb.
Camounaykuus. UHAYKTUBHOCTD.
11 JL.P. Ne2 «/3yueHue siBIeHUS 08. 10 JlaboparopHas pabota
- 3JIEKTPOMArHUTHON MHYKIIUN -
JJIeKTPOMATHUTHBIE KoJIe0aHus U BOJHBI (11 1)
InexkmpomazHumnsle Koaedbanus (5 u)
12 JI.P. Ne3 «Omnpenenenne yCKOpeHHUsI 13. 10 | IToBTOpeHHE TEMBI: MEXaHHUUECKUE KOJIEOaHMS. JlaGopatopHas pabota.
CcBOOOIHOTO Na/ICHUS C IOMOIIIbIO
MasiTHUKa
13 AHaNorus Mex,1y MEXaHM4YECKUMU U 15. 10 | CBoOoaHBIE U BBIHYXKICHHBIC dJIEKTpOMarHuTHble | OOBSICHEHHE HOBOTO MaTepHasia
- 3JIEKTPOMArHUTHBIMH KOJIEOaHUSMU. - KosieOaHus. AHAJIOTHS MEXy MEXaHUYECKUMU U JleMoHCTpanys MeXaHUYECKUX
AJIEKTPOMAarHUTHBIMU KosieOaHUsIMU (Tabnuia) Kosie0aHui
14 Koneb6arenbHblii koHTYp. CBOOOIHBIE 20. 10 | KonebatenbHblit kouTyp. ®opmysa TomcoHa. OOBsicHEeHHEe HOBOTO MaTepHala.

AJIEKTPOMAarHUTHbIE KOJIeOaHusl.
®opmyna Tomcona.

[Mapmonnueckue konebaHus 3apsia U TOKa.
reHepaTop NepeMEeHHOr0 TOKa




15 [IpeBparienus suepruu B 22.10 | [IpeBpaieHue SHEPTUU MPU FIEKTPOMATHUTHBIX Ypok — neKuus.
- K0JIe0aTeIbHOM KOHTYpE. - KOJICOAHHUSX.
By eHHbBIE 3JIEKTPOMarHUTHBIE By AeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUsI. JlemMoHcTpanusi: ycTpoiicTBa u

16 konebanus. [lepemeHHbIi 27.10 | IlepeMeHHBIi IIEKTPUUECKHIA TOK. DICKTPHUUCCKHIA | IPUHLIUIIA PAOOTHI
AIEKTPUYECKUI TOK pe30HaHC. MHAYKIIMOHHOTO TeHEepaTopa.

Ilpouzeoocmeo, nepedaua u ucnonwv3osanue ji1eKmpuueckou Inepauu (2 u)
17 Tpanchopmaropst 07.11 | Ha3nauenue TpanchopMaTropoB. Y CTpOKWCTBO JleMOHCTpalus yCTpoiCTBa U
- - Tpancopmaropa. Tpancopmarop Ha X0I0CTOM MpUHIIKIIA Pa0OTHI 0OJHO(AZHOTO
xoxay. Pabora Harpy>xeHHOTr0 Tpancgopmaropa. TpaHnchopmaropa.

18 [TpousBojcTBO, IEpeaaya u 10. 11 | IIpowusBoacTBO 3ekTposHEeprun. Ilepenaua [TpocMoTp mpe3eHTaLni. Odopmute-
HCIIOJIb30BAHUE IIEKTPUIECKOMN AJIEKTPOdHEPIrun. JIMHNUM snnexTponepenay. VYpok — becena. -HUE
SHEpruM (YpoK-KOH(pEpEeHIIHsI) Hcnons3oBanue aniekTposnepruu. IddexTuBHoe 3anuceil B

MCTIOJIb30BAHUE JIIEKTPOIHEPTHH. TETPaJIH.
Anekmpomaznummbwle 601Hbl (4 u)
19 DneKTpoMarHuTHbIE BOJHBL. CKOPOCTh 12.11 | Kak pactpocTpaHsOTCs 3JIEKTPOMarHUTHbIE HabitoieHue npoionbHbIX U
- 3JIEKTPOMArHUTHBIX BOJIH. OIBITHI - B3aUMO/JICHCTBUA. DJIEKTPOMarHuTHast BOJIHA. MOTIEPEYHBIX BOJH, BOJH Ha
I'epua W3nydyenune 3JeKTPOMAarHUTHBIX BOJTH. OTKPBITBI | MOBEPXHOCTH BOJIBI, OTPAKECHHE

20 17.11 | xonebarenbHbIN KOHTYp. OnbIT ['epia. Y NIPEJIOMJIEHNE BOJIH
CBoMCTBa 3JIEKTPOMArHUT DJIeKTpOMarHuTHbIC BOJIHBI. CBOMCTBA OObsicCHEHHE HOBOTO MaTepHala
HBIX BOJIH AIEKTPOMArHUTHBIX BOJIH. TI0 TEME. SJICKTPOMArHUTHBIC

BOJIHEI
21 . N300perenue panuo A. C. [TonoeiM. 19.11 | U3o0perenue paguo A.C.ITonosbIM. JlemoHcTpanust ycTpoiicTBa 1
- [TpuHIMIIBI paAOCBA3H. - Panuorenedonnas cBsazp. Moaynsius. MPUHIUIIA PAOOTHI MPOCTEHUIIIETO

HerextupoBanue. IIpocreiinii paguonpueMHHUK paguoNpuEeMHHUKA.

22 3auer no teme «KonebaHus 1 BOJIHBI» 24.11 KonTponbu

ast pabota
Ne 2
PA3JIEJI 2. OIITUKA (14 Y)
Csemosute éonnbt (10 )
23 BBenenue B onTuKy: 26.11 | JIa cnoco0a mepenavn BO3ACHCTBUSI. [TonyueHue TeHU U OTYTEHH,

CBeTOBEIC JIy4u; CKOpPOCTb CBCTA,
CITOCOOBI HN3MCPCHUA CKOPOCTHU CBETA.

KopnyckyinspHas 1 BOJTHOBasi TEOPUHU CBETA.
I'eomeTpuyeckas v BOJHOBAsI TCOPUH CBETA.
I'eomeTpuueckas u BoaHoBast onTuka. CKOpocTh
cBeTa. CriocoObl U3MEPEHHsT CKOPOCTHU CBETA.
ITpunnun I'rolirenca.

MMPEJIOMJIICHUC CBCTA




24 OcHOBHBIE 3aKOHBI T€OMETPHUYECCKOM 01.12 3akoH oTpaxeHwus.. [lonmHoe oTpakeHue cBeTa. [TocTpoenue n3o0paxeHui B
OIITUKHU. 3epkaio. [Toctpoenue n300pakxeHus B IIIOCKOM IUIOCKOM 3€pKalie
3aKOHbI OTPa’KEHHUS CBETA. 3epKa’e.
25 3aKOHBI MPETIOMJICHHSI CBETA. 03.12 HabGmronenue npenomMieHus cBera. 3aKkoH [Ipenomienue u oTpakeHue
- - npenaomMiieHus ceera. [lokazarenb mpeaoMiIeHusl. ceeta. [Ipenomiienue cBera B
npusme
26 08. 12
JLLP. Ne 4 «M3mepeHue nokazaress JlaGopaTtopHast pabora. KonTposnbn
MPEJTOMIICHUS CTEKIIa ast pabora
No 3
27 JInH3b1. @OpMYyIIa TOHKOW JIMH3HIL. 10. 12 | Bugsl nmun3. Tonkas nua3a. M3o0pakenue B muH3e. | JleMOHCTpanus pa3IuaHbIX
[Toctpoenue n300pakeHuit B THH3AX. Cobuparomas nun3a. [loctpoenue B coOuparomield | BUIOB JIMH3 U X0J1a JIydel B HUX.
JUH3€E. XapaKTepUCTHUKa N300paKeHUH,
- - MOJIYYE€HHBIX C TTOMOIIBIO TUH3BI. BoiBoA hopmysisl
TOHKOM JINH3BI.
28 JI.P. Ne§ «Omnpenenenue onTHYECKOM 15.12 JlaGopaTtopHnast pabora.
CHJIBI U (JOKYCHOTO PACCTOSTHUS
coOuparoIen TUH3bD)
29 YBenuuenue nuH3bl. OnTHYECKHE 17.12 | Onruueckue npudopsl. [TpuHIAT HeicTBHS VYpok — 6ecena. [Ipocmotp
- pUOOPBHI. - ONITUYECKUX MPHOOPOB. Ipe3eHTaIMH.
BonHoBbIe cBOlicTBa cBeTa:! Cnoxenue BonH. MHTepdepenuus. Ycnosue Habmtonenue nnrepdepeHuyy B
30 uHTephepeHIus U AUdpaKIus. 2212 | MakcUMyMOB U MUHUMYMOB. KOrepeHTHOCTh BOJIH. | TOHKHX IUICHKaX, KOJIbIa

Jucnepcus ceera

Pacnipenenenue snepruu npu uHTEpHEpEHIINU.
VYcnoBue KOT€pEeHTHOCTH CBETOBBIX BOJIH.
WuTtepdepennus B ToHKkUX M€HKax. Kosblia
HrroToHa. /[siiHA CBETOBOM BOJHBI.
JupaKkImoHHbIe KApTUHBI OT Pa3IMYHbIX
npensatcTBuid. JndpaxkuonHas pemerka.
Hucnepcus ceera. Oneit M. HeroToHa 110
JUCIIEPCUU CBETA.

Herotona, nudpakiuu ceera Ha
LIEJU, TIOJy4YEHHUE
JU(PaKIIMOHHOIO CIEKTPA.
SBnenue nucnepcun




31 DNEeKTPOMArHUTHBIC U3JTYICHUS 24.12 PannoBonnbl, nH(MpakpacHoe, BUAMMOE, 3HAKOMCTBO CO IIKAJION [TpoBepoun
- pa3HBIX UAMa30HOB JJIMH BOJH. yIAbTPa(UOIETOBOE U PEHTTEHOBCKOE BH/IBI AJIEKTPOMArHUTHBIX U3Iy4YeHUH. | as pabora.
- n3nydeHuid. [llkana 3eKTpOMarHUTHBIX
32 U3JIy4YEHUH.
JLLP. Ne6 «M3mepenue quHbl JlaGopaTtopHast pabora.
CBETOBOM BOJIHBD»
29.12
H3znyuenue u cnekmput (4 u)
33 N3nydyenue u cextpsl. Pasznuunbie 14.01 Hcrounuku ceera. TeninoBoe n3Iy4eHue. IIpueMHUKH TETIOBOTO
BUJIbI 3JICKTPOMATrHUTHBIX M3JTy4eHUH Pacnpenenenue suepruu B cnektpe. HempepbiBHbIE | U3IydeHuUs, OOHapyKeHue
Y MX TPAKTHYECKOE MPUMEHEHHE. - cnekTpsl. JInneituateie criekTpsl. [lomocarsie UH(PPAKPACHOTO U
cnexTpel. CriekTpsl norioieHus. CrekTpaibHbIi yIAbTPadrOIETOBOTO U3ITyYeHHUS,
- aHaJU3 ¥ €ro NPUMEHEHHE. JFOMHUHECIEHITHS,
PEHTI€HOBCKUE CHUMKH.
34 JL.P. Ne7 «HaGnronenue crutommuoro n | 19.01 JlaGoparopHas paboTa.
JMHEWYaToro CreKTpoB»
35 [ToBTrOopenue Tembl «OnTHKA» 21.01 [ToaroroBka K KOHTPOJIBHOM
- pabore.
3auer o reme «OnTuka» - KonTtponsn
36 ast pabota
26.01 Ne 4
PA3JIEJI 3. 9JIEMEHTBI TEOPUU OTHOCUTEJIBHOCTHU (7 Y)
37 DneMeHTHI CelMaIbHON Teopun 28.01 OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. Ypok — nexus.
- OTHOCHTENBHOCTH. [locTynarsl OTHOCHUTEIBHOCTD PACcCTOSIHUM. PensiTuBucTCKuit
OiHIITeHA - 3aKOH CJIOKEHMS CKOpOcTel. 3aBUCHMOCTh MacChl
38 OT ckopocTH. [IpuHIUI COOTBETCTBHUS.
02. 02

DIIEMEHTBI peIsATUBUCTCKON
JTUHAMUKH.

dopMmynia DUHIITEITHA. DHEPTHS TIOKOS.

Ypoxk — nexkuus. Pemenne 3amay.




39 [IpocTpaHcTBO U BpeMs B 04. 02 Ypok — nexmus.
- CIELMAJIbHON TEOpUU
OTHOCHTEJBHOCTH. -
40 [TonHas sHEprus. DHEPrus MOKOS.
09. 02
41 CBs13b IOJTHOM SHEPTUU, UMITYJIECA U 11.02
- Macchl Tea.
['paHuUIIBI TPUMEHUMOCTH -
42 KJIACCUYECKON MEXAHUKH.
16.02
43 3ayer no TeMe: Teopus 18.02 KoHTtposbH
- OTHOCUTEILHOCTH. ast pabota
- Ne 5
PA3JAEJI 4. KBAHTOBAS ®U3UKA (23 Y)
Ceemoevie keanmul (6 1)
44 ®otorddext. 3akoHb! GpoTorddexTa 23.02 3akoHb!I BHemHero Gotoaddexra Teopus . Habmonenue ¢poroaddexra.
[Tpumenenue pororddexra. dbotorddekra. [Ipumenenue pororddexra.
I'unoresa [lnanka o kBaHTax. ®OTOH. 25.02 ®oTOHBI. DHEPTUS U UMITYJIBC (OTOHA. VYpox — nekiusi.
45 I'unoresa ne bpoiins 0 BOTHOBBIX
- cBoiicTBax yactull. CoOTHOLIEHUE -
HeonpeneneHHocTei ['elizendepra.
46 KBaHTOBEIE CBOICTBA CBETA: CBETOBOE 02.03 DOTOXUMUYECKUE PEAKITHH

JaBJICHUE, XUMHUYECKOE JICHCTBUE
cBeta. KopnyckymsipHO-BOJIHOBOM
Tyanu3M.




47 YpaBHeHue DUHIITEHHA 1S 04.03 Pemenue 3amay Ha mpuMeHEHNE
- dororddekra. ypaBaeHus potodrddexra.
48 [Inanerapnas Mozenp aToma. Monens Tomcona. OnbiTel Pesepdopra. JIMCKpPETHOCTh SHEPTreTUUECKUX
KBanrtoBsie nocrynatel bopa. 09.03 Orpezenenre pa3MepoB aTOMHOTO SIpa. COCTOSIHMH aToma (110
W3nyuenue u norioiieHre cBeTa [Tnanerapnas moaens atoma. [loctynater bopa. y4eOHUKY)
atoMmoM. Jlazepsl. Mopeins aroma Bopopoaa 1o bopy. Iornomenue
ceeta. Tpynnoctu teopuu bopa. KBanTtoBas
MexaHuka. MHaynupoBanHoe nznydenue. Jlazeps.
CBoliCcTBa J1a3epHOr0 U3Iy4EHUsl.
49 3ader 110 TeMe: CBETOBbIE KBAHTHI. 11.03 KonTponbu
- ast pabota
- Ne 6
50
QDuzuxka amomnozo aopa. Inemenmapusvie wacmuyot (17 4)
Mogenu cTpoeHHUs] aTOMHOTO SIIIPA. 16.03 | [Inanerapuas moxens aroma. OnbITel Pesepdopaa. | Ypok — mexmmst.
OmnbiThl Pesepdopra.
51 PannoakTuBHOCTB. 18.03 OTKpbITHE paiOaKTUBHOCTU. ATb(da-, OeTa- u Pemenue 3amay Ha [TpoBepoun
ramMMa- u3iydyeHus. PajioakTUBHbIE IPEBpAIllEHUs. | PalMOAKTUBHbIEC IPEBpallieHust. | as paboTa.
- - [IpaBuno cmemenus. M3oromnsl. MckyccTBeHHOE
IpeBpalleHre AaTOMHBIX sIJIep.
52 Meroasl perucTpanuy aIepHbIX Cuertuuk ['eifrepa, kamepa BuibcoHa, KoMOuHMpoBaHHBIN ypOK. Odopmnen
U3ITy4YCHUIA. 23.03 | my3wIppKOBas KaMepa U METO TOJICTOCIOWHBIX ue
(hoTOIMYIIBCHUT. TaOTHIIBI
METO/I0B
perucTparg
uu
SIEPHBIX

U3JIy4CHUN




53 SAnepHble peakIuu. 01.04 | SAnepHble peakIuy. Pemenue 3amay. [TpoBepoun
- ast pabora.
3aKOH paJMOaKTUBHOIO pacnaja U ero - 3aKOH paJIOaKTUBHOI'O pacrnaja. Pemenue 3anau.
54 CTATUCTUYECKUN XapaKTep.
06.04
55 JLp. Ne8 «M3yuenue TpekoB 08. 04 JlaGoparopHas pabota.
- 3apsDKEHHBIX YacTUID (110 TOTOBBIM
¢dororpadusm) -
56 Snepubie cuibl. Jledekt macchl u OtkpsiTue HelTpoHa. [IpoToHHO-HEWTPOHHAA Ypok — JieKkuusi.
SHEPTHsI CBS3H sIIpa. 13. 04 | mogmenb snpa. SnepHble CHIIbL. DHEPrusl CBSI3U
aTOMHBIX sJIEP
57 Jlenenue u CUHTE3 SEp. 15. 04 | JleneHnue u cuHTE3 sIAEP. Pemenue simepHbIX peakIui. [IpoBepoun
- as pabora.
58 DHepreTU4ecKuil BBIXOJ SIAEPHBIX ) OHepreTudyecKkuil BbIXOJ SIACPHBIX PEAKIIHM. Pemenne 3anau [IpoBepoun
peaKIM. 20. 04 as pabora.
59 Ilennas spepHas peakuus. 22. 04 SnepHble peakuu. DHEPreTUUECKUN BBIXOJL Pemenue 3anau.
SJICPHBIX peakLuil. SIaepHble peakuy Ha
- HelTpoHax. OTKpbITHE eTeHHs ypaHa. MexaHu3M
neneHus sapa. Mceryckanue HEMTpOHOB B IIpoLiecce
nenenus. Llennele suepHblie peakiuu. M3oTons!
ypana. KoadduuneHt pasmMHoKeHNsT HEUTPOHOB.
- O6pazoBanue 1yToHUs1. OCHOBHBIE 2JIEMEHTHI
saepHoro peakropa. Kputuueckas macca.
Peaktopsl Ha ObICTpBIX HeWTpoHax. [lepBbie
sICPHBIE PEAKTOPBHI.
60 TepmosinepHbIe peakuu. 27.04 Tepmosnepusie peakiuu. [Ipumenenune Pemenne 3anau.

TEPMOSEPHBIX PEAKIIHIA.




61 SAnepHast S5HEpreTHKA. 29. 04 | Snepnas sHepretuka. [IpodmeMs! saepHoOi [TpocmoTp mpe3eHTaIu.
- OHEPTETHKHU.
buonoruueckoe nelicTBue paguaiim. - Bnusinue paguanuu Ha KUBbIe OPraHU3MBI. VYpok — Oecena. 1502910203701 0
62 W3mepenue paguanuu. Jlonyctumas go3a aJIbHbIE
04. 05 | pagmarum. COOOIIEHN
63 BrusiaHre noHM3upyromen paguanuu 06. 05 | U3ortombl. MckyccTBEHHOE MpeBpallleHne aTOMHBIX | YPOK — Oecena.
- Ha J)KUBBIE OpraHu3Mbl. J[03a snep. PaqnoakTuBHBIC U30TOIBI B OMOJIOTUN U
u3ny4deHus. (cooOIieHue — - MeauiuHe. PaguoakTuBHbIE H30TOIBI B
64 HCI0JIb30BaHUE JOCTHKEHUN (PU3UKHU MIPOMBIIIJIEHHOCTH U CEIIbCKOM XO035MCTBE.
siipa Ha TPAKTUKE) 11. 05 | PagmnoakTuBHbBIE U30TONBI B APXEOJOTUH
DneMeHTapHbIE YaCTULIBI. Oran nepsbiil. OT 351eKTpoHa 10 no3uTpoHa:1897- | Ypok — nekuus.
OyHIaMEHTAIbHBIE B3aUMOJEHCTBUS. 1932 rr.  Oramn BTopoi. OT Mo3uTpoHa
nokBapkoB:1932-1964. rr.0tan tperuit. OT
TUIIOTE3bI 0 KBapkax (1964r.) 1o Hamumx JHEH.
OTKpbITHE TO3UTPOHA. AHTUYACTHUIIBI.
65 [ToBTOpenue Tembl «KBaHTOBas 13. 05 [ToaroroBka K KOHTPOJILHOM
- buznkay pabore.
3adert no Teme «Puzuka sapay - KonTponbu
66 ast pabota
18. 05 Ne 7
PA3JIEJI 5. CTPOEHUME U 3BOJIIOIINS BCEJIEHHOM (4 Y)
67 Conneunas cucteMm..3Be3/bl U UX 20. 05 KoMOuHMpOBaHHBIN yPOK.
- nctouyHuku. COBpeMEHHBIC
MPEJICTABICHUS O TIPOUCXOXKICHUH U -
68 spoaronuu CoJHIIa, 3BE3/.
Hamra I'anaktuka. pyrue ['anaktuku 25. 05 KoMOuHMpOBaHHBIN yPOK.
69 [IpocTpancTBeHHbBIE MacIITaObI 27. 05 KomMOuHMpoBaHHBIN ypOK.
- HaOmo1aeMoii BeeneHHOIM.
[TprMEeHIMOCTE 3aKOHOB (PU3UKH IS -
70 OO0BSICHEHHS IPUPOJIBI KOCMHUYECKHUX
0OBEKTOB. 31. 05

CoBpeMeHHbIE B3TJIs/Ibl HA CTPOCHUE
U DBOJIIOLNIO BeeeHHon.

KomOuHupoBaHHBIH ypoK.




Oob6opynoBanue u npudOOPHI.

Homenknarypa y4eOHOro 000pymoBaHust 0 (GU3UKE ONpEAeIseTcs CTaHAapTaMyu GU3NIECKOro 00pa30BaHus, MUHIMYMOM COJICp)KaHHs y4eOHOro
MaTepuaia, 6a3uCHOM MporpaMMoi o0IIero 0opa3oBaHusl.
JU1st TOCTaHOBKY IEMOHCTpPALIMH TOCTATOYHO OJJHOTO 3K3EMILIsIpa 000pya0BaHus, Ui GPOHTAIBHBIX Ta0OPAaTOPHBIX PadOT HE MEHEE OJTHOTO

KOMIIJICKTA 060py,Z[OBaHI/I$I Ha IBOUX y4dYallluXC.
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9. DneKTpOHHBIE PECYpCHI:

Ha3zBanwue caiita uim ctatbu Conepxanue Anpec

Karanor CCBUIOK Ha | DHnukoneauu, OuOmuoreku, CMMU, By3bl, HayuHble | http:www.ivanovo.ac.ru/phys

pecypcesl 0 husnke OpraHu3aly, KOHPEPEeHIUU 1 Jp.

becrimatapie  oOywaromue | 15 oOywarommx mnporpaMm 10 pasaHyHBIM paszaenam | http:www.history.ru/freeph.htm

MIPOrpaMMBbI 110 (PU3KKE

buzuku

JlaGopaTopHbie paboOTHI 1O
¢buznke

Bupryaneusle n1abopaTopHble  PabOTHI.
JI€MOHCTPAILIUU SKCIIEPUMEHTOB.

BupryanbHbie

http:phdep.ifmo.ru

A"nManus
MPOIIECCOB

buznuecKux

TpexmepHble aHMMallMd W BHU3yalu3alus M0 (U3HKE,
COTIPOBOXKIAOTCS TEOPETUUECKUMHU OOBICHEHHUSIMHU.

http:physics.nad.ru

dusnueckas YHIMKIONEIHS

CropaBouHOe H3JaHUE, COJEpXKallee CBEACHHUS IO BCEM
00JacTsIM COBPEMEHHON (U3HKH.

http://www.elmagn.chalmers.se/%7eigor
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