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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usmke 0a30BOr0 ypOBHS Ha YpOBHE CpelHero oomiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TOJIOXKEHHH W TpeOOBaHWI K pe3ylbTaTaM OCBOSHUS OCHOBHOM
oOpa3oBaTesbHOM Tporpammel, nipeactaBiceHHbX B PI'OC COO, a takke ¢ yuérom deaeparbHON
paboueii mporpaMMbl BOCIIUTAHUS W KOHIETIINH MPENogaBaHusi yueOHoro npeamera «Ousnka» B
oOpa3zoBatenbHbIX — opranusanusx Poccuiickoit  deneparnuu, peaqu3ylONNX  OCHOBHBIC
o0Opa3oBaTesbHbIe TPOTPAMMBI.

Conepxanue mporpaMMmbl 1o (U3MKE HAMpaBlIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOU KapTHHBI Mupa oOydarommxcst 10—11 kmaccoB mpu oOydennn ux Qusmuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOrO noaxoja. Ilporpamma no ¢u3nke coOTBETCTBYET
tpeboBanusM PI'OC COO k mjaaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeAMETHBIM
pe3yibTaTaM 0O0y4eHHsl, @ TAKKE YUUTHIBAET HEOOXOAMMOCTh PeaTu3allii MeKIPEAMETHBIX CBSI3EH
(U3UKHU C eCTEeCTBEHHO-HAYYHBIMH Y4eOHBIMU TIpeAMeTaMu. B Hell onpenensiroTcss OCHOBHBIE LIEH
M3y4eHUs PU3NKU Ha YPOBHE CPEAHET0 00I1Iero 00pa3oBaHus, IIaHUPYEMbIE PE3YIbTaThl OCBOCHHUS
Kypca (pU3MKHU: TUYHOCTHBIE, METAIIPEIMETHBIE, IPEMETHbIE (Ha 0a30BOM YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

o MJIAaHUPYEMBIE PEe3yIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B TOM
quclie IPeIMETHBIE PE3YIbTATHI M0 TOJaM 00y4YeHHUS;
. cojiepaHue yaeOHoro mpeaMera « Du3uKay 1mo rojgamMm 00ydeHus.

du3nka Kak Hayka 0 Hanbosee o0murX 3aKOHAaX MPUPOJIbI, BBICTYIAs B Ka4e€CTBE yUeOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIM BKJIAJ B CHCTEMY 3HAaHHMH 00 OKpY)KAroOIleM MHpE.
HIkonpHBIA Kypc GHU3UKHM — CHCTEMOOOpA3yIOUIMil JUIsi €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX
MIPEIMETOB, MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIeKAaT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
XUMHUeH, Ouosioruedi, ¢u3uveckoil reorpadueit m actpoHoMuel. Mcmonb30BaHHME W AKTHBHOE
MpUMEHEeHHE PU3NYECKUX 3HAHUM OMpeesseT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOJIOTHIA
B cepe SHEpPreTukH, TPAHCIOPTa, OCBOCHHS KOCMOCA, TOJY4YEHHsS HOBBIX MaTepHalioB C
3aJJaHHBIMH CBOWMCTBAMU U Jpyrux. M3ydenue pu3nku BHOCUT OCHOBHOM BKJIaJa B (GOpMHUpPOBAHHE
€CTECTBEHHO-HAYyYHON KapTHHBI MHpa oOy4arouuxcs, B (OpMHUpPOBaHHE YMEHUN NPUMEHSTH
HAy4YHBI METO/1 MO3HAHUS MPU BBIMOJIHEHUN UMHU YYEOHBIX UCCIIEIOBAHUM.

B ocHoBy kypca ¢u3uku g ypoBHS cpeAHEro od1iero oOpa3oBaHus MOJIOKEH Pl UIEH,
KOTOpbIE MOKHO PacCMaTpUBaTh KaK MPUHIHUIIBI €0 MOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypC SIBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJICP’KUT MaTepuai U3 BCEX pasliesioB (DM3HMKHU, BKIIIOYAET KaK BOIPOCHI KIACCHUECKOH, Tak U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HEll MaTepuan Kypca Gu3uku oObeAUHEH BOKPYT
¢buznueckux Teopuii. Beaymum B kypce aBisercs GopMUPOBaHHUE IPECTABICHUN O CTPYKTYPHBIX
YPOBHSX MaTE€pPHH, BELIECTBE U IOJIE.

Hoesn eymanumapusayuu. EE peanuzaius mnpeanoyiaraeT MCHoJb30BaHWE T'yMaHUTApPHOTO
noTeHnuana (GU3N4ecKoil HayKu, OCMBICIICHUE CBSI3U Pa3BUTUSA (PU3UKH C Pa3BUTHEM OOIIeCcTBa, a
TaK)Ke C MUPOBO33PEHUYECKHMHU, HPABCTBEHHBIMU U 9KOJIOTHUYECKUMHU MTPOOIEeMaMHu.

Hoes npuknaonoii nanpaenrennocmu. Kypc Gu3uku npeamnonaraeT 3HakOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs IOCPEACTBOM BBEJCHHMS 3JIEMEHTOB COJIEpXKaHus,
MOCBSIIEHHBIX 3KOJIOIMUECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHBl C PAa3BUTHEM
TEXHUKU M TEXHOJIOTHH, a Takke 00CYXKJIeHHs MPOoOJIeM pallMOHATIBHOTO MPUPOIOTIONIB30BAHUS U
9KOJIOTUYECKOH 0€30MMacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (PM3MKH Ha YpPOBHE CpeaHero oOIiero oopasoBaHUs
ABISAIOTCS  (u3nMdeckue Teopuu ((POpMHpPOBAHUE TPEACTABIEHUI O CTPYKType MOCTPOSHUS
¢usnyeckoil TeopuH, poiaM (yHIAMEHTAJIbHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX
IIPEJICTABICHUSIX O NPUPOJE, TPaHULIAX NPUMEHUMOCTH TEOpPUH, ISl ONHUCAHUS ECTECTBEHHO-
HAy4YHBIX SIBJIEHUM U IIPOLIECCOB).
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CucTeMHO-IeSITETLHOCTHBIN MOAX0 B Kypce (DM3MKH peaan3yeTcs MPexae BCero 3a CUET
OpraHu3aluy SKCIIEPUMEHTAIFHON JeAaTeNbHOCTH oOywaromuxcsa. s 6a3oBoro ypoBHsS Kypca
(GU3MKH — 3TO HCIOJIb30BAHHE CHUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB MU
nabopaTopHBIX PabOT, KOTOphIE B MporpamMme MO (U3HKE OOBEAMHEHBI B OONIWI CIHCOK
YUECHHUYECKUX TPAKTHUECKUX paboT. BhineneHue B ykazaHHOM IepeyHe J1a0OpaToOpHBIX PadoT,
MPOBOJUMBIX ISl KOHTPOJISL M OIEHKH, OCYIIECTBISIETCS Yy4YacTHUKAaMH 00pa30BaTEIbHOTO
mporecca UCXoAsd M3 0COOCHHOCTEH TUIaHMPOBAHUS M OCHAmleHHs KabuneTta Gusuku. [lpu sTom
oOecrieynBaeTcsi OBJAJCHHE OOYUYAIONMIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEpPEHHUS,
WCCIIC/IOBAaHUSI 3aBUCHMOCTEH (PU3MUYECKMX BEIMYUH M TIOCTAHOBKY OIIBITOB TIO IPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.

Bonpmoe BHUMaHHEe yaenseTcsl peHIeHUI0 pacu€THRIX W KadeCTBEHHBIX 3aj1ad. [Ipu sTom
JUTSL PacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISTIOTCS 3a/1a4d C SIBHO 3aJIaHHON (DPM3UYECKO MOJEIBIO,
MO3BOJISIOIINE MPUMEHSTh U3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO paszerna Kypca,
TaK ¥ UHTETPUPYS 3HAHUS U3 PA3HBIX pa3/ienoB. [[1s1 kadecTBEHHBIX 3a1a4 MPHOPUTETOM SIBIISTFOTCS
3aJjaHns Ha OOBSCHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUN M MPOLIECCOB B OKPYXKAIOIIEH KU3HH,
TpeOyromre BbIOopa GU3NIEeCKO MOJIETH TSl CUTYaIUH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanuamu DPI'OC COO k MarepuasbHO-TEXHUYECKOMY
obecrnevyeHnIo yueOHOTro npoiiecca 6a30BbIi YpoBEHb Kypca (PM3UKH Ha YPOBHE CpPEIHEro 00IIero
o0pa3oBaHUs JIOJDKEH M3Y4aThCsl B YCIOBUSAX MPEAMETHOTO KaOWHeTa (PM3MKHM WM B YCIOBHSIX
WHTETPUPOBAHHOTO KaOWHETa TMPEIMETOB E€CTECTBEHHO-HAYYHOTO IWKJIAa. B KaOmHeTe (Qu3MKH
JOJKHO OBITh HeoOxoaumoe jabopaTopHoe 000pyHOBaHWE JUIsl BBINOJHEHHS yKa3aHHBIX B
nmporpamme 1o (pu3nKe y9eHHIECKHX MPAKTHIECKUX padoT U IEMOHCTPAMOHHOE 000pyI0BaHHE.

JleMOHCTpallMOHHOE 000pynoBaHHE (opMUpyeTCs B COOTBETCTBUM C IPUHLUIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU M OOECNeuMBAET MOCTAHOBKY IEPEUMCIIEHHBIX B IPOrpaMMe IO
¢Gu3nKe KIIOUEBBIX JEMOHCTpALUil Ul HCCIEJOBaHMUSA M3y4aeMbIX SBJIEHUH M IIPOLIECCOB,
SMIUPHUYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHECHHH.

JlaGopaTopHOe 000pyTIOBaHKE JIs1 YICHHUECKUX TPAKTUUECKUX pad0T GOPMHUPYETCsI B BUTIE
TEMaTHYECKMX KOMIUIEKTOB M OO0ecleuMBaeTcsi B pacyére OJHOrO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarnyeckue KOMIUIEKTBI JIaOOPATOPHOrO 0OOpPYNOBaHMs JIOJKHBI OBITh
IIOCTPOEHbl Ha KOMIUIEKCHOM HCIOJIb30BAHUM AHAJIOIOBBIX M LU(POBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPUIL.

OCHOBHBIMU LIENIAMH U3y4eHHsI (PU3MKH B 001I1eM 00pa30BaHUM SIBJISIOTCS:

. (hopMHpoBaHHE UHTEpeca U CTpeMJICHUS OOy4alolIMXCS K HAYYHOMY H3YYEHHUIO
MIPUPO/IbI, PA3BUTHE UX UHTEIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE TMPEACTABICHUI O HaydHOM MeETOoJie TMO3HaHus U (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

. (dbopMHUpOBaHHE HAyYHOTO MHPOBO33PEHHSI KakK pe3yiabTaTa H3Yy4YeHHUsS OCHOB
CTpOEHUS MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

. (dbopMupoBaHre YMEHUU OOBSCHATH SIBICHHUS C HCIOJIb30BAHUEM (DU3HUECKUX
3HAHWUN U HAYYHBIX JOKA3aTENbCTB;

. dbopMupoBaHHE TPEACTABICHUA O poid (GUIUKA AN Pa3BUTHUS  JPYTUX

CCTCCTBCHHBIX HAYK, TCXHUKH U TEXHOJIOTHIA.

I[OCTI/DKGHI/IG ITUX IIeNel obOecrieunBaeTCs peHICHUCM CJICAYHOIIUX 3adad B IIPOLCCCC
HU3YUCHUSA KypcCa (1)I/I3I/IKI/I Ha YPOBHC CPCIAHCTO o6mero O6pa3OBaHI/IHI

° HpI/IO6peTCHI/IC CHUCTEMBbI 3HAHUU 00 O6H.[I/IX (I)I/ISI/ILIGCKI/IX 3aKOHOMCPHOCTAX,
3dKOHax, TCOPUAX, BKIHOUYAd MCXAHUKY, MOJICKYIISIPDHYIO (I)I/I3I/IKy, SJICKTPOJAUHAMUKY, KBAHTOBYIO
(I)I/ISI/IKy " 5JICMCHTbBI aCTpoq)HSHKH;

° (bOpMI/IpOBaHI/IC YMCHI/Iﬁ MNPUMCHATH TCOPCTUYCCKUC 3HAHUA [JId 0OBSICHEHHS
(1)I/I3I/ILICCKI/IX SIBJICHUH B npupoac v Ajid NpUuHATUA IIPAKTUICCKUX pCIJ_IeHI/Iﬁ B IOBCEIHEBHOM JKHN3HH,
° OCBOEHHE CIIOCOOOB peuIiCHus pas3IMYHbIX 3aJlad C SABHO 3aJIaHHOM (I)HSHHCCKOﬁ

MOJCJIbIO, 3a/a4d, NOoApPasyMCBAOIINUX CaMOCTOATCIBHOC CO3JaHUC (1)I/I3I/ILICCKOI‘/’I MOACIIN,
aJICKBaTHOM YCJIOBUSAM 3a/1a4H,
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. MOHUMAaHKE (PU3NISCKUX OCHOB M NIPHUHIIUIIOB JCHCTBHS TEXHUYECKUX YCTPOICTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPELY;
. OBJAJCHUE METOJaMU  CaMOCTOSITEJIbBHOTO  IUIAHUPOBAHUS U MPOBEIACHUS

(GU3NYEeCKUX SKCIEPUMEHTOB, aHalW3a W HWHTEPHpEeTalud HUHPOPMALUH, OMPEACICHUS
JOCTOBEPHOCTH TMOJYYEHHOTO Pe3ysIbTaTa;

. CO3/IaHWE YCIOBHW ISl pa3BUTHS YMEHUH IPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPYECKOM JNEATEIBHOCTH.

Ha wsyuenue ¢usuku (0a30BbI ypOBEHB) HAa ypOBHE CpeAHEro oO0miero odpazoBaHUs
otBoauTcs B 11 kimacce — 68 1yacoB (2 yaca B HEJEINIO).

COJEP/KAHUE OBYYEHUA

Paznea 1. DaexkTpoannaMmmuka

Tema 3. Maenumnoe none. dnekmpomacHumHuas UHOYKYus.

[ToctostHHbie MarHuThl. B3anMoneicTBHE NOCTOSIHHBIX MAarHMTOB. MAarHuTHOE TOJIE.
Bexrop marauTHON MHAyKUuu. [IpuHOHAI Cynepro3suiuyu MarHUTHBIX MOJIeN. JIMHUKM MarHUTHOM
uHayKuy. KapTrHa mTuHuN MarHUTHOM MHTYKITUH TIOJISl TIOCTOSTHHBIX MarHUTOB.

MarauTtHOE ToJie TPOBOJHUKA ¢ TOKOM. KapTwHa NIWHWNA WHIYKIIMM MAarHUTHOTO TIOJIS
JUTMHHOTO MPSIMOTO TTPOBOJIHAKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOIHHUKA, KATYIIKH ¢ TOKOM. OTIBIT
Opcrena. BzaumoerictBue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HAalpaBJICHUE.

Cuna JlopeHma, €€ MoAynab W HampaBlieHHE. J[BUKEHHE 3apsHKEHHOM YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnosie. Pabota cuiiel Jlopenia.

SIBrieHne BIeKTpOMarHUTHOM HMHAYKUMH. [loTOK BeKTOpa MarHMUTHOM WHIYKIUU.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHOM uHaykuuu dapanes.

BuxpeBoe snexTpuueckoe Imosie. DIEKTPOJABHMKYILAS CUla WHIAYKIMU B IPOBOJHUKE,
JBHKYILIEMCSI IOCTYNATENIBHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[IpaBuno Jlenmna.

NHIyKTUBHOCTH. SIBIEHNE CAMOMHAYKIIMH. DIEKTPOIBHKYILAs CUIIA CAMOWUHTYKIIUH.

DHeprusi MarHUTHOTO MOJISL KATYIIKU C TOKOM.

DIIEKTPOMAarHuTHOE I0JIE.

TexHuueckre yCTpPOMCTBA W NPAKTUYECKOE IMPUMEHEHUE: TIOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHMTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHL], UHIYKINOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE NEKTPOHHOIO ITy4YKa MAarHUTHBIM I10JIEM.

JIuHUM MHIYKIIMY MarHUTHOTO TIOJIAL.

B3aunmopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuina Amrepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHOM UHAYKIIUH.

IIpasuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJABUKYILEH CUIIbI UHIYKIUU OT CKOPOCTH M3MEHEHMS] MArHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

HccnenoBanue AeicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIIEHUS 3JE€KTPOMArHUTHOM UHIYKIIUH.

Pa3pnen 2. Kojie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMacHUmMHble KO1eOaHus
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Konebarenpnas cucrema. CBOOOJHBIE MeXaHMYEeCKHe KoJjiebaHus. [ apMoHHMUecKHe
konebanusa. Ilepumon, wuactota, ammumutyna u  (asza konebanuid. IIpyKMHHBIM MasTHHK.
MaremaTHueCKHil MasiTHUK. Y paBHEHHE rapMOHHUYECKHX KojeOanuii. [IpeBpaiienue sHepruu npu
TapMOHUYECKHUX KOJICOaHUSIX.

Konebarenpuprii koHTYp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHUS B HACAUTHHOM
K0JIe0aTeIbHOM  KOHTYpE. AHAJIOTHUS MEXAYy MEXaHWYECKUMH U AJIEKTPOMArHUTHBIMH
konebanusamu. @opmyna Tomcona. 3aKOH COXpaHEHHs SHEPrUU B HACATHHOM KOJIEOATEIbHOM
KOHTYPE.

[IpencraBnenne o 3aTyXaromuXx KojeOaHUsIX. BBIHYXIICHHbIE MEXaHUYECKHE KOJeOaHWMs.
Pe3onanc. Beinyx/1eHHBIE IIEKTPOMArHUTHBIE KOJIEOaHNUsI.

[lepemennbiii Tok. CHUHYyCOUJANIbHBIN MEpEeMEHHbIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUITMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpanchopmarop. [IpousBojcTBo, mepepaya M NOTPEOIEHUE AIIEKTPUUECKONW SHEPTHH.
DKOJIOTUYECKHE PUCKM TpHU TMPOU3BOJACTBE 3JeKTpodHepruu. KynabTypa uHCHoOJIb30BaHUS
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHuuecknue yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHWE: DIIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIeKTporepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJieOaTeaIbHOM CUCTEMBI (MPYKUHHBIM WM MaTeMaTHYeCKUN
MasITHUK).

HaGnrogenue 3aryxarmommx KojeOaHu.

HccnenoBanue cBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHMSI.

OcumsutorpaMMbl  (3aBUCMMOCTH  CHJIBI  TOKAa M HAlpsDKEHUs OT BPEMEHH) JUld
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mpy MOCIEI0BATEIIBHOM COCIMHEHUM PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH W
KOHJICHCATOPA.

Monens JIMHUY 3IIEKTPOIIEepeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

HccnenoBanue 3aBUCUMOCTH NIEPUOJIa MaJIbIX KOJICOAHUM rpy3a HA HUTHU OT JJIMHBI HUTH U
Maccsl rpysa.

HccnenoBanue NEpeMEHHOr0 TOKAa B LENM M3 IOCIEHOBATEIBHO COEAMHEHHBIX
KOHJICHCATOPA, KaTylUKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 51eKmpoMASHUMHbLE BOJIHbI

MexaHnnyeckue BOJIHBI, YCIIOBUA pacnpoctpaneHus. [lepuon. CkopocTh pacnpocTpaHeHus
u JuiMHa BosHbL [lomepeunble M HpojoJibHbIE BOJHBL MHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCIIOBUS HU3JIY4E€HHs JJICKTPOMArHMTHBIX BOJIH. B3anMHas
opueHTaus BekTopoB E, B, V B anekrpomaruutHoi BosjHe. CBOMCTBA 3/IEKTPOMArHUTHBIX BOJIH:
OTpake€HHe,  TNpenomiieHue,  nosspusaius, audpaxuus, uHTepdepeHuus.  CKoOpocTb
JIEKTPOMArHUTHBIX BOJIH.

[IIkana 2JIEKTPOMAarHUTHBIX BOJH. IIpHMEHEHHE >IEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguoCBI3U U TeneBUACHU. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPE/Ib.

TexHuueckne yCTpOHCTBA M IPAKTUYECKOE IPHUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi JAMArHOCTHKA B TEXHMKE M MEAMIMHE, Dpajgap, pPajuONpUEMHHUK, TEIIEBHU30p,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHUE NOMEPEYHBIX U MPOIOTIBHBIX BOJIH.
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Konebumomieecs: Teno Kak HCTOYHHK 3BYKA.

Habmoienne oTpakeHus U IPEeIOMIICHUS MEXaHUYEeCKUX BOJIH.

Habmonenue naTepdepeHInn U JUPpakinid MEXaHHIYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogenue CBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUTATYIOW M YacTOTOM
KOJICOaHH.

HccnenoBanue  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, TMPEIOMIICHHE,
noJisipu3anus, Audpakius, aHTephepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmosinHeliHOE pacpoOCTpaHEHUE CBETa B OJHOPOJHOMN cpejie.
JIyud cBeta. ToueUHBII ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBera. IlocTpoeHune H300pakeHUN B IJIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3aKOHBI TpeIOMJIEHUs cBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomwsieHus. [lomHoe BHyTpeHHee oTpakeHue. I[lpenenbHbIl yroa MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oeoro ceera. Ler.

Cobuparonme u pacceuBarolue JuH3bl. ToHkas mnuH3a. DOKYCHOE paccTOsHUE W
OTNTHYECKasi cuyia TOHKOW JuH3bI. [locTpoeHne m300pakeHnid B COOMPAIONINX M PACCEHUBAIOIINX
nuH3ax. PopMyna TOHKOW JMH3BL. Y BEIUYECHHE, TaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BomnoBas ontuka. Wutepdepennms cBera. KorepeHTHbIE HWCTOYHHUKH. Y CIIOBUSA
HaOI0ICHUS] MAaKCUMYMOB U MUHHUMYMOB B MHTEP(EPEHIIMOHHOW KapTUHE OT ABYX CHH(a3HBIX
KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakumst cera. JudpakuuonHas pemérka. YcClIoBue HAOMIOIEHUS TJIaBHBIX
MaKCHUMYMOB MIpH MaICHUH MOHOXPOMAaTHUYECKOTO CBETa HA AU(PPAKIUOHHYIO PELIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoiicTBa M NpPaKTUYECKOE NpPHUMEHEHHUE: OYKH, Jymna, Qoroamnmapar,
MIPOEKIIMOHHBIN anmnapaTt, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA, JU(PpPaKIIMOHHAS pelIéTKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpssMonMHENHOE paclpoCTpaHEHUEe, OTpa)KEHUE M IperoMiieHHe cBera. Onrtuyeckue
IPUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHrne. Moiens cBeToBOIA.

HccnenoBanue cBONCTB N300paKCHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIa.

HabGnronenue natepdepeHIiuy cBera.

Ha6mronenue nudpakuum cBeTa.

Habmronenue nucnepcun cBera.

[Tonyyenue cnekTpa ¢ HTOMOILIBIO PU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusaum cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokazaresns nNpejoMIIeHUs CTEKIa.

HccnenoBanue cBOiCTB M300pakeHUI B JTHMH3aX.

Habmronenue nucnepcun cBera.

Pazgen 3. OcHOBBI crieMAJIbHOI TEOPUH OTHOCUTEIBHOCTH

I'panunpl IPUMEHMMOCTH KJIACCHYECKOM MeXaHukW. IlocTynaTel crenuanbHON TEOpUH
OTHOCHUTEIIBHOCTU: HMHBAPUAHTHOCTb MOJYJISA CKOPOCTM CB€Ta B  BaKyyMe, [IPHUHIIUI
OTHOCHUTEIbHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aM€JUIEHNE BPEMEHU U COKPALLEHHUE JUTHHBI.
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DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl ¢ YJHEPIUEN U UMITYJIBCOM PENIATUBUCTCKON YaCTULBl. DHEPrUs NOKOSL.

Pa3nea 4. KBantoBasi pusznka
Tema 1. Dnemenmsvi K6AHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBs3u 3HEPTUN (POTOHA C €r0 YACTOTOH. DHEPTUS U UMITYIIBC
¢doToHa.
OtkpeiTne u wuccienoBanue (Goroddpdexra. Omnbitet  A. [ CroneroBa. 3aKoHBI
dorosddexra. Ypapuenue DitHmeitna aus potosrddexra. «Kpacuas rpanuma» Gotosdpdexra.
Hasnenue ceera. Onbithl [1. H. Jlebenena.
XHWMHUYECKOE IEHCTBUE CBETA.
TexHuueckue yCTpoHCTBa M NPAKTHUUECKOE MpUMEHEHHe: (OTOIIEMEHT, (POTONATUHK,
coJIHeuHas OaTtapesi, CBETO MO,
Jlemoncmpayuu
®oTo3((PexT Ha yCTaHOBKE C IMHKOBOMU TIJIACTUHOM.
HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.
Cseronmos.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -gactur. [lmanerapHas
mozens aroMma. [locrynarsl bopa. M3nydyenune u morsioieHre (pOTOHOB IpU MEpexojie aToMa ¢
OJIHOTO YPOBHS dHEpruu Ha apyroi. Buzsl cnektpoB. CrieKTp ypOBHEH SHEpruu aroMa BOJI0PO/a.
BonnHoBsie cBolicTBa yactull. Bosubl ne bpoinsa. KopnyckynspHO-BOJIHOBOM Tyann3M.
CHOHTaHHOE U BBIHYXJEHHOE U3ITy4EHUE.
TexHuyeckne yCTpOWCTBA W NPAKTUYECKOE TMPUMEHEHUE: CIEKTpaJbHbIA aHAIN3
(cexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopra.
Onpenenenre JUIMHBI BOJHBI Jla3epa.
Habmoenue nuHeHyaThIX ClIEKTPOB U3IIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HaGnronenue nuHeHvYaToro CrexkTpa.
Tema 3. Amommoe s0po
DKCIEPUMEHTBI, JOKA3bIBAIOIINE CI0KHOCTh CTPOCHHUS A/ipa. OTKphITHE paIUOAKTUBHOCTH.
OmnsiTel Pesepdopna mo ompeneneHno coctaBa paAMoakTUBHOTO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BivsHue painoakTUBHOCTHU Ha >KUBBIE OPraHU3MBI.
OTtkpbiTHE TPOTOHA U HeliTpoHa. Hyknonnas monens siipa [ eitzen6epra—lBanenko. 3aps
sapa. MaccoBoe uucio sapa. M3oromnst.
Anbda-pacniaa. DJIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacnaa. ['amMma-uznydenue. 3aKoH
PaaroOaKTUBHOIO pacraja.
DHeprus cBA3M HyKJIOHOB B sijipe. SnepHble cuitbl. JleekT Macchl sapa.
SnepHble peakuuu. JleneHue U CUHTE3 SEP.
Snepubiii  peaktop. Tepmosinepubiii cunTe3. IlpoOieMbl M NEpPCHEKTUBBI  SIEPHOM
SHEPreTUKU. JKOJIOTUUECKUE ACTIEKTBI IAEPHOM SHEPIEeTUKH.
OnemeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.
Metoabl HAOIIOAEHNS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.
OyHnameHTaIbHbIE B3auMoecTBUS. EAMHCTBO pu3ndeckoit KapTHHBI MHUpa.
TexHudeckue ycTpolcTBa M NMPAKTUYECKOE NMPUMEHEHHUE: J03UMETp, Kamepa BuibcoHa,
SJICpPHBINA PeakTop, aTOMHasi bomoOa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOUINX YaCTHII.
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Yuenuueckuii sxcnepumenm, 1abopamopHule padomol
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTpadusm).

Pa3nes 5. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU

Oransl pa3BUTUs acTpoHOMUU. [IpuKiagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMUMU.

Bun 3Bé31H0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IUIAHETHI, KX BUIUMOE JBUKEHUE.

ConneuHas cucrema.

Connue. ConnHeuHasi akTuBHOCTb. Mcrounuk sHepruu CosHua U 3BE34. 3BE3IBI, HX
OCHOBHBIE XapaKTEpPUCTUKU. JlMarpaMma «CIeKTpalbHbIN KJ1acC — CBETUMOCTbY. 3BE3/IbI TJIABHOMN
MIOCJIEJOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» Ui 3BE3]  IJIABHOU
nocienoBareabHOCTH.  BHyTpenHee crpoenue 3BE34.  CoBpeMEHHbIE NPEJCTaBICHUS O
MPOUCXOKACHUH U 3BoJforrK COJIHIIA 1 3BE3]T. DTambl )KU3HU 3BE3]T.

Mnneunsiii [1yts — Hama [ManakTtuka. [lonoxxenue u nmwkenne Connia B ["anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapsl. UEpHBIE JBIPHI B sipax rajJakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6na. Pazberanue ramaktuk. Teopust
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnooenus

Habmtonenuss HeBOOPYKEHHBIM TJIa30M C MCIHOJB30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
JUIS OTIpE/IETICHUS! MOJIOKEHNS HEOeCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro nosymapus u ipkue 3BE3/bl.

Ha6mronenus B reneckon JIynsl, maner, Maeuroro [TyTu.

O6o0matromiee MOBTOPEHUE

Ponp ¢u3umku M acTpoHOMHM B 3KOHOMHMYECKOW, TEXHOJIOTMUECKOM, COIMATBHOU H
ATHYECKOH cdepax AesaTeabHOCTH YelloBeKa, POoJib U MeCTO (PU3UKK U aCTPOHOMHUU B COBPEMEHHOM
HAay9HOW KapTHHE MHpa, POJb (Qu3nueckod Teopud B (POPMUPOBAHUHU TPEIACTABICHUN O
(hbM3UYECKON KapTHHE MHUpPA, MECTO (U3MUECKOW KapTHHBI MUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O MIPUPOJIE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocCylIecTBisieTcs € y4ETOM
coJiepKaTeIbHBIX MEXKIPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu
U TEXHOJIOTHUH.

Meosicnpeomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, Hay4yHbIH (akT, rumnoresa, (u3nyeckas BEIUYMHA, 3aKOH, TeOopus, HaOIIOJCHHE,
AKCIEPUMEHT, MOJICTIUPOBAHIE, MOIEIb, U3MEPEHHE.

Mamemamuxa: pelieHUe CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYeckhe (PYHKIHUU: CUHYC,
KOCHUHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX
MPOEKIIMM Ha OCH KOOPJIWHAT, CJIOKEHHE BEKTOPOB, MPOW3BOJHBIC SJIEMEHTAPHBIX (DYHKIIHIHA,
MIPU3HAKU TI0100US TPEYTOJILHUKOB, OMPEIeICHHE TUIOIIAIU TUIOCKUX QUryp u o0bEma Ted.

buonocus: snexTpuyeckue sIBICHUS B )KUBOM MPUPOJIE, KoieOaTeIbHbIE IBUKCHUS B )KMBON
MIPUPO/Ie, ONITUYECKHUE SIBJICHUSI B )KUBOU MPUPOE, ACHCTBUE paJHalliy Ha )KUBbIE OPTaHU3MBbI.

Xumus: CTpOEHHE aTOMOB W MOJIEKYN, KpHCTaUIM4ecKas CTPYKTypa TBEPABIX Ted,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUTMUECKON PElIETKH, CIIEKTPAIbHBIN aHAu3.

l'eoepaghus: MarHUTHBIE TIOMOCAa 3€MJTH, 3aJ€KU MarHUTHBIX Py, GOTOChEMKA 3eMHOU
MMOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUI.

Texnonozus: TMHUM 3JEKTpONIEpeay, TeHEpaTop MEPEMEHHOTO TOKA, AJIEKTPOJIBUraTeNlb,
WHIYKIIMOHHAS T€4Yb, pajap, paJuONpUEMHHUK, TeNeBU30p, aHTeHHa, TenedoHn, CBU-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONITHKA, COJIHEYHAsI OaTapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pusnka» Ha ypOBHE CpeIHEro oOIero oOpa3zoBaHHA
(6a30BBIN yPOBEHB) JOJDKHO 00ECTICUUTH JOCTHIKEHUE CIIEIYIOMINX TMYHOCTHBIX, METAIPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMgHOCTHBIE PE3yNIbTaThl OCBOEHHS ydeOHOro mpenmera «Dusmka» TOKHBI OTpaxaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOMIMXCSl PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEU
MO3ULMEN JINYHOCTH, CUCTEMOM LIEHHOCTHBIX OpUEHTAUH, TIO3UTUBHBIX BHYTPEHHUX YOEKICHU,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO O0IIECTBA, paCIINPEHUE )KU3HEHHOTO
OTIBITA U OTIBITA IEATEIFHOCTH B MPOIIECCe PeaTi3aliny OCHOBHBIX HAMPAaBICHUH BOCIUTATEIBHOM
NeATETbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaIaHcKOro BOCHHUTAHHUSI:

C(OPMHUPOBAHHOCTh  TPAKIAAHCKON MO3UIMKM  OOYYalOmerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPAJAUIAOHHBIX OOMEYCITIOBEYCCKIX TYMAHUCTHUYSCKUX H JIEMOKPATHUYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACATEIBHOCTh B WHTEpECax TPakJaHCKOTO OOIIecTBa,
Y4acCTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEILHON OpraHU3aIlnu;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTHUTYTAMH B COOTBETCTBHH C HX
(GYHKIUSIMHU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHHUTApHOU 1 BOJIOHTEPCKOH NIESITETHHOCTH,

2) NaTPHOTHYECKOr0 BOCIIMTAHMS:

c(hOopMUPOBAHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIaM, JOCTIDKEHHSIM pPOCCHHCKUX
Y4E€HBIX B 00J1aCTH (PU3UKHU M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPAaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHHUS;

CMOCOOHOCTH OIICHUBAThH CUTYAIIMIO U IIPUHIUMATH OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBHOCTH YYEHOTO;

0CO3HAHHE JIMYHOTO BKJIaJa B MIOCTPOCHHE YCTOMYMUBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCITUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(bu3uYecKol HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K pa3inyHbIM chepaM mpodecCHOHANBHOM IEATEIILHOCTH, B TOM YHCIIC CBSI3aHHBIM
c (GU3MKON M TEXHHKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccuu u
peann30BbIBaTH COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U caMO0Opa30BaHUIO B 001acTH (DPU3UKH Ha
MPOTSDKEHUU BCEU KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

c(OpPMUPOBAHHOCTh IKOJIOTHMYECKON KyIbTYpbl, OCO3HAHHE TJI00ATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIEM;

TJIAHUPOBAHUE U OCYILIECTBICHUE JCHCTBHI B OKpY KaIOIIEH cpesie Ha OCHOBE 3HAHUS IIeNei
YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciiupeHue OmbITa JEATEIBHOCTH OKOJOTMYECKOW HAmpaBIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PU3UKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:

c(OPMHUPOBAHHOCTH ~ MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BuTUs HU3NUECKON HAYKH;

0CO3HAHME LIEHHOCTHU HAYYHOU NESTETbHOCTH, TOTOBHOCThH B MpOLIECCe M3YUeHUS (PU3UKU
OCYIIIECTBIISITh IPOEKTHYIO M UCCIIEI0OBATEIBCKYIO IEATEIHHOCTh MHAUBHUIYaIbHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBePCATbHbIE YUeOHbIE TelcTBUS

ba3zosvie nocuueckue deticmeusi:

CaMOCTOSITEIIBHO (hOPMYJIMPOBATh M AKTYaIM3UPOBATH MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH SN JICATSIILHOCTH, 33]1aBaTh TapaMeTPhl M KPUTEPUH UX TOCTIKCHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B PACCMATPUBACMBIX (PH3UICCKUX SBICHUSIX;

pa3pabaThIBaTh IUIaH PEIICHUS MPOOJIEMBI C Y4ETOM aHAIHM3a UMEIONTUXCS MAaTEPUATBHBIX U
HEMaTEPHUATBLHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JICATCIILHOCTh, OIICHUBAThH COOTBETCTBHE PE3YJIBTATOB IEJISM,
OIICHUBATH PUCKU TIOCIICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATh W BBIMOJTHATH pPa0OTy B YCJIOBHSIX pPEAbHOTO, BHUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

Basosvie uccneoosamenvckue oeticmeusi:

BJIQJICTh HAyYHOW TEPMHHOJIOTHEH, KITFOYEBBIMU TOHSTHSIMH M METOJaMu (U3HUECKOMN
HayKH;

BIIQJICTh HABBIKAMH YUE€OHO-HCCIICIOBATEIBCKOW W MPOCKTHOW JEATEILHOCTH B 00IacTH
(U3HKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS 3a]adu
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOJI0B TIO3HAHHSI,

BIIQJICTh BUIAMHU JIEATEIBHOCTH TIO IOJYYCHHIO HOBOTO 3HAHHS, €r0 HHTEPIIPETAIlHH,
peoOpa30BaHUIO U MMPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX CUTYAIUSIX, B TOM YHCJIE TIPU CO3JIaHUH
Y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISBJISAITh TIPUYMHHO-CJICIICTBEHHBIC CBS3M M aKTyaJH3UpOBATh 3a/ady, BBIJIBHTaTh
THIOTE3y € pelIeHus], HaXOJUTh apTyMEHTHI JIJIsl JIOKa3aTelIbCTBA CBOMX YTBEPIXKACHUH, 33a1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

aHAJM3UPOBAThH MOJYYCHHBIC B XOJIC PEIICHUS 3a/1a41 PE3YJIbTaThl, KPUTUYECKU OLICHUBATh
UX JOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBHUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/I1a4H B 00Pa30BATEIBHON IESITEIHLHOCTH, B TOM
YHCIIe IPU U3Y4EHUH (PU3HKH,

JIaBaTh OIICHKY HOBBIM CHTYaIUsIM, OIICHHBATh IPUOOPETEHHBII OTIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUYECKYIO 001aCTh )KU3HEICITEIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC MTOJIX0IbI H PCIICHHS,

CTaBHUTb IPOOJIEMBI M 33]1a4H, OMYCKAIOIINE ATbTCPHATUBHBIC PCIICHHUSI.

Paboma ¢ ungopmayueti:

BJIQJICTh HABBIKAMH TIOJyYeHHsI WHPOpPMAIMK (PU3UUECKOTO COJEPKAHUS M3 UCTOYHHKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATH IOWCK, aHajM3, CHUCTEMATU3alUI0 U
MHTEPIPETAIMIO HHPOPMAIIMU PA3IIUYHBIX BHIIOB U ()OPM MPE/ICTABICHHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIOJIb30BaTh CPeACTBa MH(POPMAITMOHHBIX K KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX WM OPTaHU3AIMOHHBIX 33a4 C COOIIOJIeHHEeM TpeOoBaHMIA
OPrOHOMUKH, TEXHUKH O€30MaCHOCTU, TUTHEHBI, PECypCOCOEpPEeKEeHUs, MPABOBBIX U ITHUUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;

co3JaBaTh TEKCThl (DU3MUECKOTO COJEpKaHUA B pasNuyHbIX (QopmaTax ¢ y4€ToMm
HazHaYeHUs WHPOPMAIIUH U 1IeJIEBOI ayUTOPUH, BBIOMpas ONTUMAIBHYIO (OPMY MpeCTaBICHUS
Y BU3YaJIU3AIIHH.

KoMMyHuKaTHBHBIC YHHBepCcaIbHbIe y4eOHbIEe 1 CTBHUSA:
OCYIIECTBIIATH OOIEHHE HA YpOoKaX (PU3UKU U BO BHEYPOUHOM JI€ATEIBHOCTH;
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pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMi U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3pEHHUs C MCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCTIOJIb30BATh MPEUMYILECTBA KOMAHIHOW U MHINBUIYaTIbHON pabOTHI;

BBIOMpATh TEMATHKY W METOJIbI COBMECTHBIX JCHCTBUN C y4€TOM OOLIMX HMHTEPECOB H
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHMAMATH LEJIM COBMECTHOM JEATEIBHOCTH, OPraHHU30BBIBATH U KOOPAMHHUPOBATH
JEUCTBHS 10 €€ JOCTUIKEHHUIO: COCTABIIATH IUIAH ACHCTBUH, PACIIPEACIIATh POJIU ¢ YUETOM MHEHUI
YYaCTHUKOB, 00CYXJaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJA M KAXJIOTO YUYaCTHHKA KOMaHJBI B OOIIUI pe3yibTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

IpeaJlaraTb HOBBIE IPOEKTHI, OLEHHWBATh WJAECH C IO3WIHWH HOBHU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IIO3UTHUBHOE CTPATErHYECKOE TOBEACHUE B PAa3IMYHBIX CHUTYalUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaibHbIE YUeOHBbIE AeliCTBUA

Camoopeanuzayus:

CaMOCTOSITEIPHO OCYIIECTBJISATh IMO3HABATEIBHYIO NEATEIHHOCTh B 00JAcTH (PU3UKH U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (JOPMYIIMPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEIPHO COCTABJIATh TUTAH PEIICHUS Pacu€THBIX W KAueCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TIPAKTUYECKOW paboOThl C Y4ETOM HMMEIOMIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JTaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTECHU;

JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (POPMUPOBAHUIO U MTPOSIBICHUIO IPYIUIIUU B 007aCTU (PU3HKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

Camoxonmponv, IMOYUOHAILHBIY UHMELLEKMN.

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJILTATOB LM,

BJIJIETh HABBIKAMU IM0O3HABATEIHHON pedIeKCuu KaKk 0CO3HAHUS COBEPILIAEMbIX IEHCTBUN U
MBICIIUTEIbHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

WCIOJIb30BaTh MPHUEMBI peIeKCHu AJIsl OLIEHKH CUTYalluH, BBIOOpa BEPHOTO PEIICHHUS,

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHUX MPU aHAIHU3E Pe3yJIbTaTOB ACITEIbHOCTH;

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHATIN3Ee PE3Y/IbTaTOB JESITENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIMIUOKH.

B nmporecce noCTHKeHUsT TUYHOCTHBIX PE3YIbTaTOB OCBOCHHUS MPOTPAMMEI 1O (PU3UKE IS
YPOBHSI CpeHEero oOIiero oOpa3oBaHUs Yy OOYYArOIIMXCS COBEPIICHCTBYETCS IMOIIMOHAIBHBIN
MHTEJUIEKT, Ipeanoararomui chopMUPOBAHHOCTD:

CaMOCO3HAaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSHHE,
BUJIETh HAMPaBIEHHS Pa3BUTHsI COOCTBEHHOM SMOIIMOHATBHON Cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOperyJIupoBaHUs, BKIIIOYAIOIIEr0 CAMOKOHTPOIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEACHUE, CIIOCOOHOCTh aTanTHPOBAThCA K AYMOIMOHAIBHBIM U3MEHEHUSM U TPOSIBIISTH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEl MOTHMBAILlMM, BKJIIOYAIOLIEH CTPEMIJICHHE K JOCTIKEHHMIO LeJId U YCHEXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE ACHCTBOBATH UCXO/I U3 CBOUX BO3MOKHOCTEN;
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SMIATHH, BKJIIOYAIOLIEH CIHOCOOHOCTh IOHHMMATh AMOLIMOHAIBHOE COCTOSIHUE JPYTHUX,
YUYUTBIBATh €T0 IIPU OCYLIECTBICHUH OOIICHHUS, CIOCOOHOCTH K COYYBCTBHIO M COTIEPEIKUBAHHMIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BBHICTpAHBATh OTHOILEHUS C JPYTUMHU
JOABMH, 3a00THTHCS, IPOSBISITH UHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

HNPEIMETHBIE PE3YJIBTATbBI

K konmy oOydenus B 11 kimacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0YUAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh HA MpHUMEpax pojib U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOMN
HAay4YHOW KapTUHBI MUpa, B PAa3BUTUM COBPEMEHHOW TEXHHUKM M TEXHOJIOTHM, B IPAKTUYECKOMN
NEeSITEIbHOCTH JIFOJIEH, IEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS M3YyYEHHbIX (U3MUECKUX MOJENel: TOYEeUHBIN
AIIEKTPUYECKH 3apsi]l, JIyd CBETa, TOUEUHBIN UCTOUHUK CBETA, SJIEpHAasi MOJIEb aTOMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO si/ipa NP pelIeHUH (PU3NUECKUX 3a1a4;

pacro3HaBaTh (HU3UYECKUE SBJICHUS (TPOIECCHI) U OOBICHATH WX HA OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKHN U KBAHTOBOM (DM3MKH: AJIEKTpUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JIeHCTBUS TOKa, B3aUMOJICHCTBHE MArHUTOB, OSJIEKTPOMArHUTHAS
WMHIYKLWS, JIeACTBME MAarHUTHOTO TII0JII Ha TMPOBOJHUK C TOKOM U JIBIXKYIIMICS 3apsij,
AJIEKTPOMArHUTHbIE KOJIEOAHUSI M BOJIHBI, MPSIMOJIMHEITHOE pacipOCTpaHEHUE CBETa, OTPaKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus W MOJIpU3aLUs CBETa, JHUCIEPCUsl CBETa,
dhoTornexkrpuueckuii 3pdext (PpotorddexT), cBeToBOE MaBiIcHUE, BOSHUKHOBEHHE JIMHEHYIATOTO
CIIEKTPa aToMa BOJOPOJIa, €CTECTBEHHAs U HCKYCCTBEHHAs PAJUOAKTUBHOCTD;

ONMCBIBATH M3YYEHHBIE CBOMCTBA BELIECTBA (PJIEKTPUYECKUE, MAarHUTHBIE, ONTHYECKHE,
NIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPEN) M AJIEKTPOMAarHUTHBIE SIBIEHUS (IPOLIECCHI),
UCTOJNb3ysl (PU3UYECKUE BEIUYMHBL: DIEKTPUYECKUH 3apsjl, CUIa TOKa, D3JIEKTPUYECKOEe
HaIPSDKEHUE, MIEKTPUYECKOE COMPOTHUBIIEHHUE, PA3HOCTh MOTCHIMAJIOB, dJICKTPOABIKYINAs CHIIA,
paboTa TOKa, MHAYKLMS MarHUTHOro mouss, cuiaa Ammepa, cwia JlopeHua, WHAYKTHBHOCTb
KaTyIIKH, SHEPrus 3JIEKTPUYECKOr0 ¥ MAarHUTHOTO MOJeH, Mepuoj M 4YacToTa KoJieOaHuH B
Kosie0aTeIbHOM KOHTYpe, 3apsiii U CHila TOKa B IPOLEcCe IApMOHUYECKUX JIEKTPOMArHUTHBIX
KosebaHul, (OKYCHOE pAacCTOSHHME M ONTHYECKas CHJIa JIMH3bl, MPHU OINMCAHUHM IPABUIILHO
TPAKTOBATh (PU3MUECKHI CMBICII UCIIOJIb3YEMbIX BEJIMYHH, UX 0003HAUEHUS U €JUHUILIbI, YKA3bIBaTh
(opMyIbl, CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMUYMHY C JPYTUMU BEINYHHAMUY;

ONUCBHIBATH M3Y4YEHHBbIE KBAHTOBBIC SIBJICHMS M IPOLECCHI, HCHOJb3YS (QU3HUECKUe
BEJIMYHMHBI: CKOPOCTh IEKTPOMAarHUTHBIX BOJIH, [UIMHA BOJIHBI U 4YaCTOTA CBETA, SHEPIUs U UMITYJIBC
¢doroHa, mepuoja Mmoiypacrnaga, SHEPrus CBS3UM ATOMHBIX sJ€p, NPU OMNHUCAHUM MPABUIBHO
TPAKTOBATh (PU3MUECKHI CMBICII UCIIOJIb3YEMbIX BEJIMUHH, UX 0003HAUEHUS U €JUHUILIbI, YKA3bIBATh
(bopMyIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIWYMHY C APYIMMU BEJIUYMHAMHM, BBIYUCIATH
3Ha4YeHHe (PU3NYECKOM BETMUUHBL;

aHAJM3UPOBaTh (PU3MUYECKHE IPOLIECCHl U SIBJICHHS, HUCHOJb3Yys (PU3MUECKHE 3aKOHBI U
IIPUHLMIBL: 3aK0OH OMa, 3aKOHBI MOCJIEI0BATENIBHOTO U AapajuIeIbHOIO COEIMHEHNS] ITIPOBOJHUKOB,
3akoH  Jxoynsa—JleHna, 3akoH DIEKTPOMarHUTHOM MHAYKIMHM, 3aKOH IPSMOJIMHEHHOTO
pacipoCTpaHEHUsI CBETAa, 3aKOHBI OTPA)KEHMsI CBETA, 3aKOHBI IIPEJIOMIICHHS CBETa, YpPaBHEHUE
OnHiTeitHa U1 GoTorddeKTa, 3aKOH COXpPaHEHHs SHEPTUH, 3aKOH COXPaHEHHs UMITYJIbCa, 3aKOH
COXPAHEHHUsl IEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHUs MacCOBOTO 4wucia, nocryiaarsl bopa,
3aKOH PaJMOAKTHBHOTO paclaja, Ipu 3TOM pPa3INyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOE BBIPAXKEHUE U YCIOBHS (TPaHHULIbI, 00JIACTH) MPUMEHUMOCTH;

OTIPEJEINATh HANpPaBICHUE BEKTOpPAa MHIAYKLIHWHM MAarHUTHOTO MOJIS NPOBOJHHKA C TOKOM,
cwiibl Amrnepa u cuisl Jlopenna;

CTPOMTH U OIHCHIBATh N300pa’keHNe, CO3/IaBaeMoe IJIOCKUM 3€pKajIOM, TOHKOW JIMH30M;
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BBITIOJTHATh JKCIIEPUMEHTBHI MO HMCCIENOBAHHIO (DU3MYECKHX SBICHUH M MPOIECCOB C
MCTIOJIb30BAHMEM TMIPSIMBIX U KOCBEHHBIX U3MEPEHHUI: TIpU 3TOM (hopMyarpoBaTh mpobiemy/3anaqy
U TUTNOTE3y y4eOHOTO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 IMPEUIOKEHHOTO 000pYIAOBaHUS,
MIPOBOJIUTH OMBIT U (POPMYIHUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE HW3MEPEHUS (PU3MUECKMX BEIUYMH, MPH STOM
BBIOMPATh ONTHMAJBHBIN CHOCOO HM3MEpeHHs M HCIOJIb30BaTh HM3BECTHBIE METOIBI OIICHKH
IIOIPEIIHOCTEN U3MEPEHUI;

HCCIIEI0BATh 3aBUCUMOCTH (PU3UYECKUX BEIMYUH C UCIOJIb30BAHUEM IPSMBIX U3MEPEHUI:
IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3YJbTAThl MOJYYCHHON 3aBUCUMOCTH
(bU3NYEeCKUX BETMYMH B BUJIE TaOIUI ¥ rpauKOB, A€TaTh BBIBOIBI [0 PE3YJIbTaTaM MCCIIeIOBAHMS;

coOnrofarh mpaBuia O€30MacHOro TpyJda IpU TMPOBEAECHUU HCCIEIOBAaHUM B paMKax
y4eOHOTO0  JKCIEpUMEHTa, Y4eOHO-MCCIENI0BATENbCKOM M MPOEKTHOM  JAEATEIbHOCTH C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PyI0BaHUS;

pemath pacy€THbIE 3aJauyd C SBHO 3aJaHHOM (DU3MUYECKON MOJIeNblo, HUCHOJb3Ys
(u3nyeckue 3aKOHbI U MPUHIMIIBI, HA OCHOBE aHaIM3a YCJIOBUS 3aJaud BBIOUPATH (PU3MYECKYIO
MOJEIb, BBIIEIATH (PU3MUECKUE BETMUUHBI U (POPMYJIbI, HEOOXOAUMBbIE IS €€ peleHHUs], TIPOBOIUTh
pacuéTel U OIIEHUBATh PEATIbHOCTD MOJYY€HHOTO 3HAaUeHUs (PU3UUECKON BEJTMUNHBI,

pelath KaueCTBEHHBbIE 3aJayd: BBICTPAaWBaTh JIOTMUYECKU HENPOTHBOPEUYMBYIO LIETIOYKY
pPacCyXJICHUH ¢ OTOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UIECKHUE SBIICHNUS,

MCI0JIb30BaTh IIPU PELICHUH YUEOHBIX 3a]]a4 COBPEMEHHbIE NH()OPMALIMOHHbIE TEXHOJIOTUU
JUIA TIOMCKA, CTPYKTYpPUPOBAHHS, WHTEpIpEeTalMd W TNPEJCTaBICHUS Yy4eOHOW M HaydyHO-
MOMYJISIpHON MHGOPMAIUK, TIOJYYEHHON U3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKHU aHAJTU3UPOBATh
oJTy4aeMyro HH(OpMaInio;

OOBSACHATH MPUHIIMIIBI ACHCTBUS MAILIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3inyaTh
yCIIOBHUS UX 0€30IaCHOTO UCIOJB30BaHUS B TIOBCETHEBHOM KU3HU;

MIPUBOJIUTh MPUMEPHI BKJIa/la POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHl;

HCI0JIb30BAaTh TEOPETUYECKUE 3HAHUS IO (PU3UKE B MOBCEIHEBHOM KU3HU JJI51 00€CTICUeHHS
0e30MacHOCTH Mpu oOpallleHuu ¢ NpudopamMu M TEXHHUYECKUMH YCTPONCTBAMHU, JJISi COXPAHEHUS
3JI0pPOBbSI U COOTIOICHUS HOPM SKOJIOTMYECKOTO TMOBEICHHS B OKpYXKAIOIeH cpee;

paboTaTh B rpymIie ¢ BBHIIOJHEHUEM PA3JIMYHbIX COLUAIBHBIX POJIEH, IUIAHUPOBATh PaboTy
TPYIIbI, palUOHAIbHO pACHpeNeNiaTh OO0S3aHHOCTM M IUIAHUPOBATh  JESATENBHOCTH B
HECTaH/JAPTHBIX CUTYalUsX, aJCKBATHO OIICHMBATh BKJIAJ KaXKJOTO M3 YYACTHHUKOB TPYIIBI B
pelIeHrne paccMaTpUBAEMON MTPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

No [HammeHOBaHUE pa3/iejOB M TEM KonnuecTBo yacoB |DnekTpoHHbIE (ITU(GPOBBIC)
I1/T1 [IPOrPaMMBI BcerolKP [P, |0Opa3oBaTENIbHBIE PECYPCHI
JIP
Paznen 1. JIEKTPOJIUHAMUKA
1.1 MarauTHOE noJie. DNEeKTPOMarHuTHas 11 1 3 |[[bubmuoTexa [JOK
WHTYKITAS https://m.edsoo.ru/7f41c97c]]
Hroro no paszneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHU4eCKHE U IEKTPOMATrHUTHBIE 9 1 |[[bubaunorexa [JOK
KoJeOaHus https://m.edsoo.ru/7f41c97c]]
2.2 MexaHU4ecKHe U JIEKTPOMArHUTHBIE 5 1 [[bubmuoTeka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c]]



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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2.3 |Omrtuka

10

[[bubmmoTeka [IOK
https://m.edsoo.ru/7f41c97c]]

Hroro no pazneny

24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBbHOCTH

3.1 |OcHOBHI cICIMATBLHOU TEOPUU 4 1 [[BubmmoTeka LIOK
OTHOCHTEIIbHOCTH https://m.edsoo.ru/7f41c97c]]

Hroro no pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1 DneMeHThl KBAaHTOBOW OTITUKH 6 [[Bubmmoteka LIOK
https://m.edsoo.ru/7f41c97c]]

4.2 |CtpoeHne aToMa 4 [[BubmmoTeka [IOK
https://m.edsoo.ru/7f41c97c]]

4.3 |AtomHOE S1pO 5 [[BubmmoTeka [IOK
https://m.edsoo.ru/7f41c97c]]

Hroro no pazgeny 15

Pazpen 5. OJIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU

5.1 |9neMeHThl aCTPOHOMUHU U aCTPOPU3UKH | 7 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41c97c]]

Hroro no pazneny 7

Pasznen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 |O6o0maromee MOBTOPEHHE 4 [[Bubnmuoteka [IOK
https://m.edsoo.ru/7f41c97c]]

Hroro mo pazgeny 4

PezepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOTPAMME

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Tema ypoka KoJsmmyecTBo yacoB | Jlara  Jlara JIeKTpOHHEIe
Ne HU3yYeHN u3y4e-
JIP nudposbie
n/ s HUS
- Bcero, KP oOpa3oBaTe/ib-Hble
1P (m1an) (dpaxr) pecypent
1 ITocTOsTHHBIE MATHUTHL U UX bu6mmoreka [JOK
B3auMoieicTBre. MarHuTHoe https://m.edsoo.ru/ff0c9
noJjie. Bekrop MarHuTHOM 1 778
HH, uH. JIMHUM MarHUTHOM
AV 02.09-
PRAYRLIH 06.09
2 MarsuTHOE€ 110J1€ IPOBOJHUKA C ' bubnuorexa [IOK
TokoM. OmbIT Dpcrena. 1 https://m.edsoo.ru/ff0c9
B3anmoneiicTBue npoBOJHUKOB C 8fe
TOKOM.



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

14

3 Bxoanas nmarsoctudeckast bu6mmoreka [{OK
KOHTpOJIbHAsI paboTa. https://m.edsoo.ru/ff0c9

8fe

4 JleficTBM€ MarHUTHOTO TIOJIS Ha bub6mmoreka [{OK
MPOBOIHUK ¢ TokoM. Crita 09.09- https://m.edsoo.ru/ff0c9
Awmrniepa. JlabopaTopHbIe pabOThI JIP1 13.09 ac0
«HccnenoBanue nencTBus P2
MTOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOMY, « MI3ydeHre MarHuTHOTO
TIOJISI KATYIIKH C TOKOM»

5 JlelicTBME€ MAarHUTHOTO TTOJIS Ha bubnuorexa [JOK
JBIDKYIIYIOCS 3apsSKCHHYIO https://m.edsoo.ru/ff0c9
yactuily. Cuna Jlopenia. Pabora df4
cunbl JlopeHia 16.09-

6 DNeKTpOMarHUTHAS WHIYKITHS. 20.09
[ToTox BEKTOpa MarHUTHOMN
uHaykun. DJ1C uHAyKIuH.
3aKoH 3JeKTPOMarHUTHON
nHayknuu dapanes

7 JlabopaTtopHnas pabota bubnuoTexa [JOK
«HccnenoBanue sBICHUS JIP3 https://m.edsoo.ru/ffOca
AIIEKTPOMArHUTHOW MHITYKIIAN) 150

8 WHAyKTHBHOCTE. SIBIIECHUE 23.09- Bbubnuoreka ITOK
camounaykiuu. DJIC 27.09 https://m.edsoo.ru/ffOca
CaMOUWHIYKIIMH. JHEPTHS 600
MarHUTHOTO TIOJISI KATYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE TIOJIe

9 TexHuyeckue ycTpoicTBa U UX
MPUMEHEHHE: IOCTOSTHHBIC
MarHUTBI, SJICKTPOMArHUTHI,

AIIEKTPOIBUTATEIb, YCKOPUTEIIH
AIIEMEHTAPHBIX YaCTHII, 30.09-
WHAYKIIMOHHAS TIeYb 04.10

10 | O6oOmaromuii ypok bu6mmoreka [JOK
«MarHuTtHoe ToJe. https://m.edsoo.ru/ffOca
DJEKTPOMATrHUTHAS HHTYKIIHSD) b82

11 | KontponsHas paboTa 1o Teme bubnuorexa [JOK
«MarHuTtHoe ToJe. KP1 https://m.edsoo.ru/ffOca
DJEKTPOMATrHUTHAS HHTYKIIHSD) ds8

12 | CBoOOIHBIE MEXaHUYECKHE 07.10- Bbubnuorexa [IOK
konebGanus. [apMoHUYECKUEe 11.10 https://m.edsoo.ru/ffOca
KoJjeOaHus. YpaBHEHUE f06
TapMOHUYECKHX KOJIeOaHHi.

[IpeBpaienue sHeprun

13 | JlabopartopHas paGoTta

«HccnenoBanue 3aBUCUMOCTH
o 14.10-
nepro/ia Majibix KojaeOaHuii rpy3a JIP4 18.10

Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a»



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
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14 | KonebGaTenbHBIX KOHTYP. bubnuorexa [JOK
CBOOOHBIC AIIEKTPOMArHUTHBIC https://m.edsoo.ru/ffOcb
KoIe0aHus B HACAILHOM 820
KoJiebaTeTbHOM KOHTYpE.

AHasiorust MeXxay
MEXaHHUYECKUMH U
AIIEKTPOMATrHUTHBIMH
KOJICOAHUSIMH

15 | ®opmyna Tomcona. 3akoH bubnuorexa [JOK
COXpaHEHHS SHEPTUH B https://m.edsoo.ru/ffOcb
UAeaTbHOM KOJIeOaTeTbHOM 9c4
KOHTYpE 21.10-

16 | IIpencraBieHue O 3aTYXAOMINUX 2510 bubnuorexa [JOK
KOJIeOaHMsIX. BeIHYX ICHHBIC https://m.edsoo.ru/ffOcb
MEXaHUYECKUE KOJICOaHMsI. b86
Pesonanc. BeHyxneHHbIE
AIIEKTPOMArHUTHBIE KOJICOaHMS

17 | IlepeMeHHBIU TOK. bubnuoreka [JOK
CUHYCOUTANTBHBIN TIEPEMEHHBIH https://m.edsoo.ru/ffOcb
TOK. MOIIHOCTh MEPEMEHHOTO d34
TOKa. AMIUTUTYJHOE U
JEUCTBYIOIIEE 3HAUEHUE CHIIBI 05.11-

TOKa 1 HAIIPSDKCHUS 08.11

18 | Tpauchopmatop. [IpousBoactso,
nepeaayda u norpebdaeHue
AIEKTPUYECKON SHEPIUU

19 | VYcrpo#cTBO M MIPaKTHIECKOE bubnuoTexa [JOK
[IPUMEHEHHE DIICKTPUYECKOTO https://m.edsoo.ru/ffOcc
3BOHKa, FeHepaTopa MePEeMEHHOTO 324
TOKA, IMHHUHN JIEKTpoTIepeiad 1111

20 | DKOJIOTHYECKHE PUCKU TPH 15'.1 1
MIPOU3BOJICTBE JICKTPOIHEPT HH.

KynbeTypa ncnosib3oBaHusI
AIIEKTPOIHEPTUHU B MIOBCETHEBHOH
KHU3HU
MexaHnuecKre BOJIHBIL, YCIOBUS bubnuoreka [IOK
pacmpoctpanenus. [Tepuo. https://m.edsoo.ru/ffOcc
CKOpOCTb pacrpoCTpaHEHUs U as4
JrHa BoJiHbL. [lonepeunbie u 18.11-
21 | mpoJI0JIbHbIE BOJIHEI 22.11
3Byk. CKOpOCTB 3BYKA. bubnunoreka [JOK
I'poMkocTh 3ByKa. BeicoTa ToHa. https://m.edsoo.ru/ffOcc
22 | TemOp 3ByKa cOc
ONEKTPOMarHUTHBIE BOJHBI, UX bubnuoreka [IOK
CBOHWCTBa U cKopocTh. [1Ikanma https://m.edsoo.ru/ffOcc
23 | 2IEeKTPOMArHUTHBIX BOJIH 25.11- fe0
[IpUHLMIEI PaJUOCB3U U 29.11
TeneBuaeHus. Pa3BuTre cpencTs
24 | ces3u. Pagnonokarnms



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
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KonrponsHas padora

bubmnoreka [IOK

«KonebaHus U BOJHBI» KP2 https://m.edsoo.ru/ffOcc
25 618
" 02.12- —

[IpsimonuneiiHoe 06.12 bubnuorexa [JOK
pacrpocTpaHeHHE CBETA B ' https://m.edsoo.ru/ff0cd
OJIHOPOIHOM cpene. Toueunblit 350

26 | ucrounuk ceta. JIya cBera

OTtpakeHue cBeTa. 3aKOHbI bubnuorexa [JOK

otpaxkenus cBera. [locTpoenue https://m.edsoo.ru/ff0cd
27 | n300pakeHUH B TUIOCKOM 3€pKaJie 09.12 4e0

[Ipenomnenue ceta. [lonHoe 13'.12 bubnuorexa [JOK
BHYTPEHHEE OTpaKEeHHE. https://m.edsoo.ru/ff0cd
[IpenensHBIW yroJ MOJHOTO 76

28 | BHYTPEHHETO OTPaKCHUS

JlabopaTtopHas pabota bubnuorexa [JOK

«M3mepenue nmokaszarens JIPS https://m.edsoo.ru/ffOcd
29 | mpeoMIICHUS CTEKIIa» 16.12 67a

JIuH3bL. HochpoeHI/Ie 20' 12 bu6anoreka [JOK
n3o0paxenuii B muH3e. Popmyra https://m.edsoo.ru/ffOcd
TOHKOM JIMH3EL. YBEINYECHHE dle

30 | TMH3BI

JlabGopaTtopHnas pabota

«HccaenoBadue CBOMCTB JIP6
31 | u3oOpakeHUH B TMH3AX) 93,12
Hucnepcus ceera. CI0KHBINH 28' 12
cocraB 6eoro caera. L[Ber. '
JIP7
JlabopaTtopnas pabota
32 | «HabGmoneHne Tucrepcun CBeTay

HNutepdepennus certa. bubnuoreka [JOK

Judpaxius cBera. https://m.edsoo.ru/ffOce
33 | MudpakuronHas pemérka 13.01- d22

ITonepedyHoCTh CBETOBBIX BOJIH. 17.01 Bu6auoreka [IOK

[Monspuzanus ceTa https://m.edsoo.ru/ffOcf
34 02e

Onrtuyeckue mpuOOPHI U

YCTPOMCTBA U YCIIOBHUS MX
35 | 6e301MacHOr0 MPUMEHEHHUS 20.01

I'panuiiet HpI/EMeHI/IMOCTI/I 2 4 o1 bubnuorexa [JOK
KJIACCUYECKOW MEXaHHKH. https://m.edsoo.ru/ffOcf
IlocTynatel ciennaabHOW TEOPUU 862

36 | OTHOCUTENBHOCTHU

OTHOCHUTENBHOCTH bubmuoreka [JOK

OJTHOBPEMEHHOCTH. 3aMe]lICHUE https://m.edsoo.ru/ffOcf
37 | BpeMeHH U COKpaIeHHe JUTUHbI 27 01 a42
DHeprusi ¥ UMIYJbC 31' 01 bubnmnorexa [JOK

38

PENATUBUCTCKON YacTULIbl. CBS3b
MAacchl ¢ SHEPrUEU U UMITYIIbCOM.
OHeprus Nokost

https://m.edsoo.ru/ffOcf
c68



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
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Konrponsnas padora «OnTuka.

bubmnoreka [IOK

OCHOBBI CIICIUAIBEHON TEOPHH KP3 https://m.edsoo.ru/ffOct
39 | OTHOCUTEIILHOCTHY 03.02- 6f0
®otonsl. opmyna [lnanka. 07.02 bubnunoreka LIOK
DHeprus U UMITyJIbC GOTOHA https://m.edsoo.ru/ffOct
40 el6
OTKpbITHE U HCCIIEI0BaHUE bubnuorexa [JOK
dorordpdekra. OnbiThl A. T https://m.edsoo.ru/ffOct
41 | CroneroBa 10.02 fc4
3akonsl hoTodhdexTa. 14, 02 Bubmoreka [IOK
VYpaBHeHHe DWHIITEHHA JUTs https://m.edsoo.ru/ff0d0
¢doTorddexra. «Kpacnas 15e
42 | rpanuna» porosrddexra
Hasnenue ceera. OmnbiTh [1. H. bubnuoreka [JOK
JlebeneBa. XMHUUYECKOE IEUCTBYUE https://m.edsoo.ru/ff0d0
43 | cBeta : 17.00- 4a6
TexHnueckne ycTpoucTBa U 21.02
MIPAKTUIECKOE TPUMCHEHHE:
dboToreMeHT, (OTOIATIHK,
44 | comneynas 6arapesi, CBETOINO/T
Pemenue 3agau mo teme bu6moreka [IOK
«DIEMEHTHI KBAHTOBOM ONITHKIY https://m.edsoo.ru/ff0d0
45 25.02 stz
Mogenrs atoma TomcoHa. ONBITEI 28l.02 bu6moreka [IOK
Pesepdopna o paccestHuio o- https://m.edsoo.ru/ff0d0
gactull. [ImanerapHas Moaeib 9la
46 | atoma
[Toctynatel bopa bubmuoreka [JOK
https://m.edsoo.ru/ff0d0
4 03.03 afa
N3nyyenue u noriouieHue 07'.03 bu6mmoreka [JOK
(OTOHOB P TIEPEX0JIE aTOMa ¢ https://m.edsoo.ru/ff0d0
OJTHOTO YPOBHS DHEPTUU HA afa
48 | npyroii. Buapl ciekTpoB
BoiHoBEIE cCBOMCTBA YacTHIL. bu6mmoreka [JOK
Bounnsl ae Bpouis. https://m.edsoo.ru/ffod0
KoprmyckynsipHO-BOJIHOBOU ca8
nyaiusM. CIIOHTaHHOE U
49 | BpIH HHOE U3JTy4eHH 11.03-
YKAECHHOE U3ITydeHUe 14.03
OTKpbITHE PaIUOAKTUBHOCTH. ' bubnuorexa [IOK
Omeitet Pezepdopaa no https://m.edsoo.ru/ff0d0
OTIPENICIICHUIO COCTaBa fd2
50 | painOaKTUBHOTO M3Jy4EeHHUS
CaowucrBa anb(a-, 6era-, raMmma-
u3nyudeHus. BausHue
PaOaKTUBHOCTH HA )KUBBIC 17.03-
51 | opranu3Mbl 21.03

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oTonsl. Anbda-pacna.

bu6moreka [JOK
https://m.edsoo.ru/ff0d1
162



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
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DNEKTPOHHBIU U MO3UTPOHHBIN
Oera-pacnaj. ["amma-uznydeHue

53

OHeprus CBA3U HYKJIOHOB B S7pE.

Snepneie peakunu. AnepHbId
peaktop. [IpoGiiemsr,

MEPCIEKTUBBI, SKOJIOTUUECKUE
ACIEKTHI SJIEPHOU SHEPTETUKHU

54

DneMeHTapHbIE YaCTHUIIBI.
OTtkpbiTHE IO3UTPOHA. METO 1B
HaAOJIOIEHUS M PETUCTPAIIN
aeMeHTapHbIX yacTtull. Kpyrisrit
cton «DyHaMEeHTaIbHbIE
B3aUMOJACUCTBUS. EAMHCTBO
(bM3UYECKOU KAPTUHBI MUPA»

24.03-
28.03

bubmnoreka [IOK
https://m.edsoo.ru/ffod1
356

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0
€38

55

Bup 3Be3nHor0 Heba. Co3Be3nus,

SIPKHUE 3BE3/IBI, TUIAHETHI, UX
BuaMMoOe aBIbkeHre. CoTHedHas
cucTeMa

56

Comnurte. CoHeuHass aKTUBHOCTb.

Hcrounuk sHeprun CoJiHIa 1
3BE3]1

07.04-
11.04

57

3BE3/1bI, NX OCHOBHBIE

XapaKTePUCTUKH. 3BE3/IbI IIaBHOW

MOCJIEJOBATELHOCTH.
Buyrpennee crpoeHue 3BE3/I.
CoBpemeHHbIe PeACTaBICHUS O
MIPOUCXOXKACHUN U IBOJIIOLUU
CouHIIa U 3BE311

58

Mineunbin [Iyte — Hama
I'amaktuka. ITomoxkenne u
nemwxkenne ComHna B ['amakTuke.
lNanaktuku. YepHbie AbIPHI B
siIpax rajJakTUK

14.04-
18.04

59

Bcenennas. Pas0Oeranue
ranmakTuk. Teopust bonbiioro
B3pbIBa. PeMKTOBOE U3IIydeHHE.
MertaranakTuka

60

Hepemennsie mpoGieMbl
aCTPOHOMHHU

22.04-
25.04

61

KontposnbHas padora
«NeMEeHThI aCTPOHOMUH U
acTpou3uKm»

KP4

62

O6o06maromuit ypok. Poib
(U3HUKHN ¥ aCTPOHOMHUH B
AKOHOMMYECKOH,
TEXHOJIOTMYECKOM, COLIMaIbHON B
ITHYECKOH cdepax NesTeTbHOCTH
YyelloBeKa

28.04-
30.05

63

O6o6maromuit ypox. Poss u
MecTO (PU3UKHU U aCTPOHOMHU B

05.05-
08.05



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
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COBPEMEHHOM HAYYHOU KapTUHE
MHpa

64

O6o6maromuit ypox. Poipb
¢bu3nvecKkoit Teopun B

(hOopMHUPOBAHHUH MTPEICTABICHHMA O

¢bu3nvecKkoil KapTHHE MUpa

65

O6o06maromuii ypok. Mecto
(buU3NIEeCKON KapTUHBI MHpa B
00IIeM psITy COBPEMEHHBIX
€CTECTBECHHO-HAYYHBIX
MPEJICTABIICHUI O IPUPOJIE

66

PesepBHeIil ypok. Marautnoe
noJie. DJIeKTpOMarHuTHas

UHAYKOUA

12.05-
16.05

67

PesepBHblii ypok. OnTuka.
OCHOBBI CIEUAIBHOW TEOPUH
OTHOCHUTEJIbHOCTH

68

Pesepnsiii ypok. KBanTOBas
¢uznka. DIeMeHThl aCTPOHOMHHU
1 acTpoU3UKHI

19.05-
22.05

bu6moreka [IOK
https://m.edsoo.ru/ffod1

184

OBIIEE KOJIMYECTBO YACOB
11O MTPOT'PAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
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JUCT KOPPEKIIUU PABOYEN ITPOT PAMMBbBI
HNPEIMET ©®OU3UKA KJIACC 11

®OUO yuurens Jdybuniok Onbra BukropoBHa

KosmmuectBo
NPOBEJAEHHbIX Aatbl UTOrO
e3epBHbIX
IHoayroxa YPOKOB B IIpuunHbI KoppexkTupyromu pesep
W
ue COOTBETCIBUM € | hocooTBeTcTBHS | € MeponpusTus* NPoOBEACH
KTII AONOIHUTENb | o vioicop
HBIX YPOKOB
IJ1aH (pakr
1 32
MIOJIYrOJIA
e
2 36
MTOJIYrOJIA
e
HNTOI'O3a 68
y4eOHBIN
ron
BriBogrsl o
BBIIIOJIHEH
un
IIPOrpaMm
bl
Yuurens ( O.B./1younIok)

*3a cuer nHTeHCH(UKAUK Y4eOHOro npoiecca (COKpalleHne pe3epBHBIX YacoB; YacOB, OTBEACHHBIX
Ha 000011eHe, TOBTOPEHUE U CHCTEMATH3ALMI0 y4eOHOr0 MaTepuana, CIMsHAE OJIM3KHUX 110 COAEPKaAHHIO
TEM YPOKOB, MCIIOJIb30BAHHE OJI0UHO-MOLYJIBLHON CUCTEMBI 3aHATHI ), CAMOOOpA30BAHNE YUAIIUXCs WK
MIPOBEJICHHE JIOTOJHUTENBHBIX YPOKOB (1aThl 3TUX YPOKOB YKa3bIBAIOTCSI B COOTBETCTBYIOLIHNX sUEHKaX
crpaBa
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