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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma mo ¢usuke 0a30BOr0 ypoOBHS Ha YPOBHE cpefaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TMOJIOXKEHUM M TpeOOBaHUMM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTenbHOIl mporpammsbl, npeactaBieHHbx B @I'OC COO, a Takxke ¢ yuérom QenepalbHOI
paboueil mporpaMMbl BOCIUTAHUS ¥ KOHILEIIIMH MPEToaaBaHusi yueOHoro npeamera «OU3nKa» B
oOpa3oBaTenbHbIX  opranmzanusax  Poccuiickoit ~ @exepanuy, pealn3ylOIUX  OCHOBHBIE
00pa3oBaTeIbHbIE IPOTrPAMMBI.

Copep:xanue mporpaMMsl 1o (Gpu3uke HampaBiIeHO HA (POPMUPOBAHUE €CTECTBEHHO-HAYUHOM
KapTUHBI MUpa oOydatonmxcs 11 kimacca npu o0ydeHnu ux ¢pusnke Ha 6a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JIeATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusm OI'OC
COO k mIaHUpPyEMbIM JINYHOCTHBIM, IIPEIMETHBIM U METANPEAMETHBIM pe3ysbTaraM oOydeHus, a
TaK)K€ YYUTHIBAET HEOOXOIMMOCTh pealU3allMi MEKIIPEIMETHBIX CBs3el (DU3HKU C eCTECTBEHHO-
HaYYHBIMH Y4eOHBIMU IpeMeTaMu. B Hell onpenensioTcs OCHOBHBIE IIeTH M3y4YeHHs (PH3UKH Ha
YpOBHE cpeaHero o6miero oOpa3oBaHUs, IUIAHUPYEMbIE PE3yJNbTaThl OCBOEHUS Kypca (DU3HKH:
JUYHOCTHBIE, METaNPEIMETHBIE, TIPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma o (pusmke BKIIOYAECT:

® [UIAHUPYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (pu3MKu Ha 0a30BOM ypOBHE, B TOM UHCIE

MpeIMETHBIC Pe3yJIbTaThl MO roJlaM O0yUeHUS;

® coJepkaHue yuyeOHoro npeamera « Pu3nka» Mo rogam 00yyeHHsl.

®duszuka Kak Hayka o Haubonee OOLMX 3aKOHAX MPHUPOJBI, BBICTyMHas B KauecTBE yueOHOIO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY)KaOLIEeM MHpeE.
[ konapHBINA Kypc GU3UKU — CUCTEMOOOPA3YIONIHIA ISl €CTECTBEHHO-HAYUHBIX YUYEOHBIX MMPEIMETOB,
IIOCKOJIbKY (PU3MYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB M SBJICHUH, U3YYaeMbIX XUMHUEH,
ouonorueit, ¢puszndyeckoit reorpadueil u actpoHoMue. Mcnonb30BaHne U aKTUBHOE NMPUMEHEHHE
bu3nUecKuX 3HAHMU OMpeAeIsieT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIIOTHH B cdepe
SHEPreTHKHU, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IOMYyYEHHUS HOBBIX MAaTEpHAlOB C 3a/JlaHHBIMU
CBOWCTBaMH U Opyrux. V3ydyeHue pu3UKud BHOCUT OCHOBHOM BKJIaJ] B (POPMHUPOBAHNE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOyuaromuxcs, B (popMUpOBaHHE YMEHUN NMPUMEHATHh HAYYHBIH METOH
MIO3HAHUS NP BBINOJIHEHUN UMU YUEOHBIX UCCIIEIOBaHUIM.

B ocHOBy kypca ¢Gu3MKH Ui YPOBHS CpelHEro oOiiero oOpa3oBaHMs MOJOXKEH Pl UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 NOCTPOEHUS.

Hnes nerocrroctn. B COOTBETCTBUU € HEH Kype SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COZECPKUT MaTepuall U3 BCEX DPa3/eioB (DM3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, TaKk H
COBpEMEHHON (DU3HKHU.

Hnes renepannzannn. B cOOTBETCTBUU ¢ HEl Marepuan Kypca GU3NKA OOBEAMHEH BOKPYT
¢buznueckux Teopuil. Benyuum B kypce siBisiercs GOpMUPOBaHUE MPEACTABICHUIN O CTPYKTYPHBIX
YPOBHSIX MaT€puH, BELLIECTBE U IOJIE.

Hnesa rymannrapusapmn. EE peanuzanusi mpearnosaraeT HCIONIb30BaHHE T'yMaHUTapHOTO
noTeHIuana (pU3MIecKor HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS (PU3UKU C pa3BUTHEM OOIIeCTBa, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH M SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hres npurnanaor Hanpapieadoctd. Kype ¢u3nku mpenrnonaraer 3HaKOMCTBO C IUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJIOTUYECKUX MPHUIOKEHUH N3yUYEHHBIX TEOPUIl U 3aKOHOB.

Hrnes skosoruzanguu peanusyeTcsl IMOCPEACTBOM BBEIACHMSI DJIEMEHTOB COJIEp)KaHUS,
MOCBSIIEHHBIX JKOJOTUYECKUM MpPOOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHBI C PAa3BUTHEM
TEXHUKU W TEXHOJOIHH, a Takke oOCYXIEHHs IMpoOJieM paluoHaIbHOIO MPUPOONONb30BaHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CTepXHEBBIMH 3JIEMEHTaMU Kypca (PM3MKH Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUs
ABIAIOTC  Qu3uueckue Teopun (HopMHUpPOBaHHME TMPEACTABICHUI O CTPYKType MOCTPOCHHS
¢usmdeckoil Teopuu, poiu (YHIAMEHTAIBHBIX 3aKOHOB W MPHHIHUIIOB B COBPEMEHHBIX
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NPEJCTAaBICHUAX O MPHUPOJE, T'PaHHULAX MPUMEHUMOCTH TEOPUH, JUIS ONUCAHHUS ECTECTBEHHO-
HaYYHbIX SIBJICHUH U IIPOLIECCOB).

CuCTeMHO-JIeSITeIbHOCTHBIM MOIX0 B Kypce (DM3MKHM peaau3yercsl MPEexXIe BCEro 3a CYET
OpraHu3allii SKCIIEPUMEHTAIBHON JAedTeNnbHOCTH oOyuaromuxcs. Jljis 6a30BOro ypoBHs Kypca
(GU3UKH — 3TO HCIOJIB30BAaHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX HSKCHEPUMEHTOB U
nabopaToOpHBIX PabOT, KOTOpble B mporpamme 1o (usuke oOBEeTUHEHBI B OOIIMI CIHCOK
YUYEHHUYECKUX MPaKTHYECKUX palboT. BriieneHune B ykazaHHOM IepedHe J1a0opaTOpHBIX pPadorT,
IPOBOJUMBIX JUIsl KOHTPOJII W OLIEHKH, OCYILECTBIISETCS YYaCTHHUKaMH 00pa3oBaTEIbHOIO
npolecca UCXoas M3 OCOOCHHOCTEH IUIAHMPOBAHMSA M OCHAIlleHHs kaOuHera ¢usuku. IIpu 3Tom
o0ecrieunBaeTcs OBJIAJCHHE OOYYAOIUMKCS YMEHHSIMHM IPOBOAMTH KOCBEHHBIE H3MEpEHUs,
UCCIICIOBAaHMS 3aBHCUMOCTEH (DM3UYECKUX BEJIMYMH M IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEUIOKEHHBIX THIIOTE3.

Bosblioe BHUMaHKE yIeIseTCcsl PeIeHUI0 pacu€THBIX U KaueCTBEHHBIX 3ajad. [lpu sTom ams
pacu€THBIX 3a7ay MPUOPUTETOM SBISAIOTCS 3aJaud C SIBHO 3aJaHHOM (DU3MYECKOH MOJEIbIO,
MO3BOJISIOIINE MPUMEHSTh N3yYEeHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasJena Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zeioB. /i1 KaueCTBEHHBIX 3a1a4 IPUOPUTETOM SIBIISIOTCS
3aJjaHus Ha OOBACHEHHE MPOTeKaHUs (PU3MYECKHUX SBJICHUH M MPOLECCOB B OKPYKAIOUICH KHU3HH,
Tpebyromye BbIOOpa GU3NIECKON MOIENH AJIs CUTyalluu IPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ TpedoBanuamMu @I'OC COO k MaTepHalbHO-TEXHUYECKOMY 00ECIIEUCHHUIO
y4eOHOro mporiecca 0a30BbIi YPOBEHb Kypca (U3MKH HAa YPOBHE CpPEIHEro o0IIero oOpa3oBaHUs
JOJDKEH UW3ydaThCsl B YCIOBHUAX IHpeAMETHOro kaOuHera (U3MKM HMIM B YCIOBHSX
MHTETPUPOBAHHOIO KaOWHETa NPEIMETOB €CTECTBEHHO-HAy4HOro Lukia. B kabunere ¢usuku
JOJDKHO OBITH HEoOXonumoe JadopaTopHOe 000pyAOBaHHME Ui BBIMOJHEHUS YKa3aHHBIX B
nporpaMmMe 1o GU3nKe yYeHHYECKHX MPAaKTUUECKUX padoT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JlemoHCcTpanmoHHoe 00opynoBaHHe (HOPMHUpPYETCSs B COOTBETCTBHUM C  IPUHIUIIOM
MUHHMMaJIbHON 1OCTaTOYHOCTH U OOECIEeUYMBAET IIOCTAHOBKY IEPEUUCIIEHHBIX B IpOrpamMMme IO
¢u3uKe KIIOYEBBIX JEMOHCTPALMH Ui MCCICJOBAHUS M3YYaeMBIX SIBICHMH M TIPOLIECCOB,
HMIIUPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 000pyI0BaHUE Ul YICHUYECKUX MPAKTUYECKHX paboT opMHUpyeTcs B BUE
TEMaTUYeCKMX KOMIUIEKTOB U o0eclieyMBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemaTnyeckue KOMIUIEKTBI JIaOOpaTOpHOrO OOOpYAOBaHHS JIOJKHBI  OBITH
IIOCTPOCHBl Ha KOMIUIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX M LU(POBBIX NPHOOPOB, a TaKxkKe
KOMIIbIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TIEJISIMU U3Y4YeHUS (DU3UKH B 0011IeM 00pa30BaHUU SIBIISIOTCS:

* (QopmMHpOBaHUE UHTEPECA U CTPEMJICHUS 00YYAIOUINXCS K HAYYHOMY H3YUYCHHIO ITPUPOIHI,

pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABICHUH O HAYYHOM MeToAe IO03HaHHA U (HOPMHUpPOBAHHE
UCCIIEI0BATENILCKOTO OTHOILEHHSI K OKPY KAIOLUM SIBJICHUSM;

* (QopMHpOBaHME HAYYHOI'O MHPOBO33PEHMS KaK pe3ysibTaTa M3yYeHHsS OCHOB CTPOCHUS
Marepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

* (QopmupoBaHuE YyMEHUH OOBSICHSATDH SIBICHUS C UCHOJIb30BaHHMEM (DU3MYECKHX 3HAHUN U
HaYYHbIX JOKa3aTeNIbCTB;

* (QopmupoBaHUE MPEACTABICHUNA O POIU (PU3MKHM AN pa3BUTHs APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUI.
JocTiwkenne 3THX Lened oOecreynBaeTcsl pelieHHeM CIEAYIOIMMX 3ajJad B Ipolecce
M3y4deHus Kypca GU3MKU Ha YPOBHE CPEAHETo o0IIero oopa3oBaHus:
® npuoOpeTeHHe CUCTEMBbI 3HAHUH 00 OO0mMX (PU3MYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpHsIX, BKIOYas MEXaHUKY, MOJICKYJSPHYIO (U3UKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO
(bU3UKy U IIEMEHTHI aCTPOPHU3UKY;

* (opmupoBaHUE YMEHHH IPUMEHATh TEOPETUUECKUE 3HAHUS AJIs1 OOBACHEHUS (PU3NMUECKUX
SBJICHUH B TIPUPOJE U JUISI IPUHATHUS MPAKTHUECKUX PELICHUN B IIOBCEIHEBHON KU3HHU;



® OCBOCHHE CIIOCOOOB pEIICHUs PAa3IUYHBIX 337a4 C IBHO 3aJJaHHON (PU3NYECKOI MOEIbIO,
3ajJja4, MOAPa3yMEBAIOLINX CaAMOCTOATEIIBHOE CO3/1aHue (PU3NUECKON MOIENH, aleKBaTHOM
YCIIOBHSM 33JIauH;
® [OHMMaHUE (PU3MUYECKUX OCHOB U IPUHIMIIOB JEHCTBUA TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLECCOB, X BIUSHUS HA OKPYKAIOILYIO CPENy;
® OBJAJEHHE METOAAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEAEHUS (PU3MUECKUX
HKCIEPUMEHTOB, aHAJIN3a U MHTEPIIPETAlMH WH(POPMALIUU, ONPEIeICHHs JOCTOBEPHOCTH
IIOJIyYEHHOT'O pe3yJIbTarta;
® CO3JaHHE YCJIOBMM IJIsl Pa3BUTHUs YMEHMM IPOEKTHO-UCCIIEI0BATEIbCKON, TBOPYECKOU
JESITebHOCTH.
Ha u3yuenue pusuku Ha ypoBHE cpeanero oouiero odpasoBanusi orBogurcs B 11 kimacce —
102 gacoB (3 gaca B HeZeIO).
[Ipemiaraemselii B mporpamMmMe 1o (u3uKe MnepeyeHb JIAOOPATOPHBIX M MPAKTUYECKUX PaboT
ABIISICTCA PEKOMEHJ0BAaHHBIM, YUUTENb JIEJIaeT BIOOP MPOBEIEHHS J1JAOOPAaTOPHBIX pabOT U OIBITOB
C Y4ETOM MHAUBHIyAIbHBIX OCOOCHHOCTEHN 00YyYarouxcs.

COJAEP)KAHUE OBYYEHUA

Pa3znea 1. DiekTpoauHaMuka

Tema 3. Maraurtroe no.re. .1eKTpOMATHHTHASI HHAYKIHS

IToctosiHHBIE MarHuThl. B3anMopelicTBHE MOCTOSIHHBIX MarHUTOB. MaruutHoe nosie. Bektop
MAarHuTHOM MHAYKIMH. [[prHIMI cyneprno3uiuu MarHUTHBIX NOJIEH. JIMHUM MarHUTHOW MHTyKIIAH.
KapTuna nuHUI MarHuTHON MHAYKLMHU NOJIS IOCTOSIHHBIX MArHUTOB.

MaruutHoe 1moJjie NpOBOJHUKA ¢ TOKOM. KapTuHa NIMHUN MHIYKIUM MarHUTHOTO TOJIS
JUIMHHOTO IIPSIMOTO NPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJIHUKA, KATYIIKU ¢ TOKOM. OIIBIT
Opcrena. BzaumopeiicTBre MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, e€ MolyJib U HarpaBiieHUE. [[BUKEHNE 3apsyKEHHONW YacTHULIbI B OJHOPOJHOM
MarHuTHOM nosie. PaGora cuisl Jlopenna.

SIBeHne  DNEKTPOMArHUTHOM MHAYKUMU. IIOTOK Bekropa MarHUTHOW  HMHIYKIIHH.
ONEeKTpOABMKYLIAs CUJIAa MHIYKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapazes.

BuxpeBoe »snekTpuueckoe Moje. OJIEKTPOJABMKYIIAs CHUJla HMHIYKIUU B IPOBOJHUKE,
JBIKYIIEMCS MIOCTYNATEIbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

WMHAyKTUBHOCTS. SIBICHNE CAMOMHIYKIMHU. DJIEKTPOABHIKYILAs CHUJIA CAMOMH T KIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE I0JIE.

TexHuyeckue yCTpOHCTBA M NPAKTHUYECKOE IPUMEHEHHME: IOCTOSHHbIE MAarHuThl,
AJIEKTPOMArHUThl, MJIEKTPOIBUraTEIlb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTULl, MHAYKLINOHHAS 11€Yb.

Jlemonctpannn

OneIT Dpcrena.

OTKJIO0HEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I1OJIEM.

JIuHMKM MHIYKIUY MarHUTHOTO MOJIS.

B3anmMozeicTeue AByX NPOBOJIHUKOB C TOKOM.

Cuna Awmrnepa.

[HeiictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM NHIYKIIMH.

IIpaBuno JleHna.

3aBUCUMOCTD JJIEKTPOABIIKYILIEH CHJIBI MHIYKLIUMU OT CKOPOCTH M3MEHEHHS MarHUTHOTO
IIOTOKa.
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SIBiieHME CAMOMHIYKIUU.

Yuernnueckuit sxcrrepuMenT, J1aboparopHbie paboThI

W3y4yeHre MarHUTHOTO TIOJISt KATYIIKHA C TOKOM.

HccnenoBanue neicTBUS TOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue sBICHUS JIEKTPOMATHUTHON UHAYKIIUU.

Pa3gen 2. Kosie0anusi 1 BOJIHBI

Tema 1. Mexannaeckue H 3.1eKTPOMATHHTHbIE KO.1€0aHUST

Konebartenbnas cuctema. CBoOogHble MexaHW4yeckue Kolebanus. [apmMoHuUeckue
konebanus. Ilepwox, wacrora, amrumatyga u  ¢asa kojeOauil. IlpyXWHHBIH MasTHUK.
MatemaTuueckuii MasiTHUK. YpaBHEHHE rapMoOHHYecKuX kojebanuid. [IpeBpaiieHue snepruu mnpu
TapMOHHYECKHUX KOJICOAHMSIX.

Konebartenbubiii  koHTyp. CBOOOAHBIE JJIEKTPOMArHUTHBIE KOJEOAHUS B HJICATHHOM
KoJIeOATeIbHOM  KOHTYpe. AHAJIOTUS MEXKIYy MEXaHHYECKUMH U BJIEKTPOMArHUTHBIMH
koneOanusimu. @opmyna TomcoHa. 3akOH COXpaHEHHUs SHEPrUU B HJCAIBHOM KOJIeOaTelbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaroluxX KoyieOaHUsIX. BbIHyXIIeHHbIE MeXaHWYeCKUE KojeOaHus.
Pe3onanc. BeinyXAeHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tepemennpiii Tok. CHHYCOMAAIBHBIN MEPEMEHHBIH TOK. MOIIHOCTH NMEPEMEHHOrO TOKA.
AMIIIUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHMUSL.

Tpanchopmarop. IlpousBoncTBo, mnepemaya M NOTpeOICHHE SICKTPUUECKOM DHEPTHUU.
OKOJIOTUYECKME PHUCKM IIpU TNPOU3BOACTBE d3JEKTposHepruu. KynbTypa HCHOIB30BaHUS
AJIEKTPOIHEPIHH B IIOBCEHEBHOM KU3HU.

TexHudeckue yCTpouCTBa U MPAKTUYECKOE IIPUMEHEHUE: JICKTPUYECKHUM 3BOHOK, T€HEPATOP
[IEPEMEHHOT0 TOKA, JIMHUM 3JIEKTponepeiay.

Jlemonctpannn

HccnenoBanne mapaMeTpoB KosieOaTeNbHOM CUCTEMbl (MPY>KUHHBIA WM MaTeMaTU4eCKUil
MasITHUK).

HaGmronenue 3aryxaronmx Koje0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcmiorpaMMbl  (3aBUCUMOCTH ~ CHJIBI  TOKA W HANpsOKEHWsT OT  BPEMEHM)  JUIsS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc npu mnocnenoBaTeabHOM COEIMHEHMHM PE3UCTOpa, KaTyIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mopeinb TUHUY AIIEKTPOIIEepeaayuH.

Yaennaeckuii sxcriepuMent, 1a00paTopHbIe paOOThbI

HccnenoBanne 3aBUCMMOCTH MEPHOJA MaNbIX KOJEOAHUN Ipy3a Ha HUTU OT JIJIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKa B LENUM U3  IOCIEAOBATEIBHO  COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKHU U PE3UCTOpA.

Tema 2. Mexaundeckue H 3J1eKTPOMATHHTHbIE BOTHbI

MexaHnnyeckue BOJIHBI, yciaoBHs pacnpocTpaHeHus. [lepuon. CkopocTs paciipocTpaHeHus U
JuiHa BoJiHbL. [lonepeunble u npononbHble BOMHBL. HTEepepeHus u Audpakius MEXaHUIeCKux
BOJIH.

3Byk. CKOpoCTh 3BYyKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJHBIL. Y CIOBHUS M3JIy4EHHs IIJIEKTPOMArHUTHBIX BOJH. B3aumnas
opueHranus BekTopoB E, B, V B anekTpomaruntHoi BoiHe. CBOKCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaXEHHEe,  TpeloMIIeHHe,  mnoispuszauus, auppakmus,  uHTepdepeHuus.  CKOpOCTbH
AJIEKTPOMATrHUTHBIX BOJIH.



[Ikana 31eKTpOMarHuTHHIX BOJIH. [IpMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHHUKE U OBITY.

[TpyHIMIIBI paguOCBA3YU U TeACBUACHUA. Paguonokanys.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPY>KAIOIEH CPEBbL.

TexHHYeCKHEe yCTpPOHCTBA M IIPAKTHYECKOE IPUMEHEHHE: MY3BIKAJIBHBIE WHCTPYMEHTSI,
yJIbTPa3ByKOBasi JMAarHOCTUKA B TEXHUKE M MEIUIMHE, pajgap, pPaJuoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemonctpannn

OOpa3oBaHue U pacpoCTPaHEHHUE TONEPEUYHBIX U POJOIbHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHUK 3BYKa.

HaGmronenue oTpaxkeHus U NpeJoMIIeHUs MEXaHUYECKUX BOJIH.

Habmtonenue untepdepeHuun u Audpakmy MEXaHH4eCKUX BOJIH.

3BYKOBO pe30HaHC.

Habmnronenue cBsi3u rPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILJIUTYI0M U 4aCTOTOW KOJIeOaHUH.

HccnenoBanue CBOMCTB JIEKTPOMATHUTHBIX BOJIH: OTPaKEHHE, NIPEIIOMIICHHE, MTOJIAPU3ALNs,
mudpakuus, “HTepHEpeHIHsL.

Tema 3. Onruka

I'eomerpuyeckas onruka. IIpsmonuHelHOE pacIpoCTpaHEHUE CBETa B OJHOPOIHOU cpene.
JIyd cBera. ToueyHbI ICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBera. llocTpoeHune H300pakeHUH B IUIOCKOM
3epKaje.

[Tpenomienue cBeTa. 3aKOHbBI IPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb MPEJIOMICHHS.
[Tonnoe BHyTpeHHEe oTpakeHue. [IpeaenbHbIi yroa NOJHOrO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CinoxHbli coctaB 6enoro cera. L{Ber.

Cobwuparorniye 1 paccenBaronye JuH3bl. ToHkas auH3a. DOKYCHOE pacCTOSHUE U ONTHYECKAs
cuia TOHKOW nuH3BL. llocTpoeHue u300pakeHUH B COOMPAIONIMX M PACCEUBAIOLIMX JIMH3AX.
®opmyJia TOHKOH JIMH3bL. Y BEJIIMYEHUE, 1aBAEMOE JIMH3O0M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON OITHUKHU.

Bonnoas ontuka. MaTepdepennms ceera. KorepeHTHbIC HCTOYHUKH. Y CIIOBUS HAOJIOICHUS
MaKCUMYMOB U MHUHUMYMOB B MHTEP(EPEHLIMOHHON KapTHHE OT ABYX CHUH(]A3HBIX KOT€PEHTHBIX
HCTOYHHUKOB.

Hudpakuus ceeta. Judpakunonnas pemerka. Y caoBue HaOMIOACHUS INIaBHBIX MAaKCUMYMOB
IIPY NaICHUM MOHOXPOMATHUYECKOTO CBETa Ha IU(PAKIIMOHHYIO PELIETKY .

ITonsapusanus ceera.

TexHuueckue yCTpoOWCTBA M NPAaKTUYECKOE IPUMEHEHHE: OYKHM, JIyna, QoToanmnapar,
NPOCKIIMOHHBIN anmapaT, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAsI ONTHKA, TU(PPAKIMOHHAS peIéTKa,
HOJIIPOUL.

Jlemonctpannn

[IpsamoninHeiHOE pacnpoCTpaHEHUE, OTpaKEHUE W IpejaomiieHue cBeta. OnTuyeckue
puOOpBHI.

[TonHnoe BHyTpeHHee oTpakeHre. Mojiesib CBETOBO/IA.

HccnenoBanue CBOMCTB M300paKeHUH B IMH3AX.

Moaenu MUKpOCKOIIa, TeIeCKomna.

HaGmonenue natTepdepeHnnu cBera.

Ha6mronenue audpaknuu cBera.

HaGmoenue nucnepcun cBera.

ITosrydeHne CeKTpa ¢ IOMOILBIO IIPU3MBIL.

[TonmyyeHue ciekTpa ¢ HOMOIIBIO AU(PAKIIMOHHON PEIIETKY.

Habnronenue nonspusanuu cBeTa.

Vueunueckuii sxcriepuMent, J1a00paTopHbIe paOOThI

H3mepenue nokasaress IpeJoMIICHUs CTEKIIA.

HccnenoBanue CBOMCTB M300paXKeHUH B IMH3AX.



HaGmoenue nucnepcun cBera.

Pa3znen 3. OcHOBBI crienaJIbHOH TEOPUH OTHOCUTEJILHOCTH
I'paHunbl IPUMEHMMOCTH KJIACCHUYECKOM MexaHuku. llocrynaTtel crnenuanbHOM Teopuu
OTHOCUTEIILHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTH CBE€Ta B  BaKyyme, [PHUHIIMI
OTHOCHTCILHOCTH DUHINTCIHHA.
OTHOCHUTENIBHOCTH OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU M COKPAIIICHUE JIJTUHBI.
DHeprusi ¥ UMITYJIbC PEISTUBUCTCKON YaCTHULIBI.
CBsI3b MacChl C SHEPTUEH U UMITYJILCOM PEIISITUBUCTCKOM YACTULIbl. DHEPTHS TTOKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. Ds1emeHTHI KBAHTOBOH ONTHKH

®otonsl. Dopmyna [Inanka cBs3u HEPTUU (POTOHA C €r0 YACTOTOH. DHEPTUsl U UMITYJIbC
dboToHa.

OtkpeiTue u uccnenosanue ¢porodddexra. OnwiTer A. I'. Ctonerosa. 3akonsl porodddexra.
Ypasuenue Diinmreitna st poroaddexra. «Kpacunas rpanuna» goroaddexra.

Hasnenue ceera. Onbite [1. H. JIeGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHUYeCKHue YCTPOHCTBA M MPAKTUICCKOE MpPUMEHEHHE: (OTOIIEMEHT, (OTOAATUYUK,
CONTHe4YHas OaTapesi, CBETOIUO/I.

Jlemonctpannn

®oTo3(eKT Ha yCTaHOBKE ¢ IUHKOBOM MJIACTHHOM.

HccnenoBanue 3ak0HOB BHEMIHETro Gpotodddekra.

CBeToaHoOI.

Conneunas Oarapes.

Tema 2. Ctpoenne aroma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHuto o -yactwi. [lmanerapHas
mozenb atoma. [loctynatel bopa. M3nyuenue u morsomieHre (OTOHOB IpU MEpexoie aToMa ¢
OJIHOTO YPOBHsI HEpruu Ha Jpyroi. Buasl cnexktpoB. CrieKTp ypoBHEH 3HEpPruu aToMa Bo10poja.

Bonnossie cBoiicTBa yactuil. Bonuel e bpoins. KoprnyckyasipHO-BOIHOBOM Tyanu3m.

CrioHTaHHOE U BBIHYKJIEHHOE H3JTyUCHHE.

TexHuueckue yCTpOMCTBA M  INPAKTHYECKOE MPUMEHEHHE: CHEKTpPaJbHBIM  aHAIN3
(ciexkTpockor), Ja3ep, KBAHTOBBI KOMITBIOTED.

JlemoHrcTpanun

Mopens onsita Pesepdopra.

Onpenenenue JIMHBI BOJIHBI Jla3epa.

HaOuroienue JIMHeH9IaThIX CIIEKTPOB M3JTyYCHUS.

Jlazep.

Yaennaecknii sxcriepuMent, 1a00paTopHbIe paOOThI

Hal6mronenue mMHEHYaToro crekrpa.

Tema 3. AtomHoe sapo

DKCIEPUMEHTHI, T0KA3BIBAIOLIUE CIOKHOCTh CTpOeHHUs sAApa. OTKPBITHE PAIUOAKTUBHOCTH.
OmnbiTel Pe3zepdopaa mo ompeneneHuio coctaBa paJMOaKTUBHOIO u3nyudeHus. CpolicTBa aibda-,
Oera-, raMMa-u3ny4eHus. BiusHue paguoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpbeiTHE TIPOTOHA M HelTpoHa. Hykmonnas monens sapa ['eitsendepra—lBanenko. 3apsiy
anpa. MaccoBoe uucino siapa. M30tormsl.

Anbda-pacniaz. DJEKTpPOHHBIH M TO3UTPOHHBIN Oera-pacman. ['amma-usmyudeHue. 3akoH
paZMoOaKTUBHOIO pacnaja.

DOHeprus CBSI3M HYyKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Maccol sapa.

SAnepnsble peakuuu. JleneHue U CUHTE3 A1ED.



SAnepubiii  peakrop. TepmosaepHsiii  cunTe3. [IpobmemMbl M MEPCHEKTUBBI  SACPHOMN
JHEPreTUKHU. DKOJIOTHYECKUE ACTIEKTBI IICPHON YHEPTETUKH.

OnemeHTapHble YacTUlbl. OTKPBITHE IO3UTPOHA.

Mertobl HaOIIOEHNS U PETUCTPALIMH YIEMEHTAPHbBIX YACTHII.

@dynnaMeHTaIbHbIC B3aUMOACHCTBUS. EAMHCTBO (DM3NUeCKOil KapTHHBI MUpA.

TexHuueckue yCTpOMCTBA M NPAKTHYECKOE MPUMEHEHHE: I03UMETp, Kamepa Buibcona,
SepHBINA peakTop, aToMHasi Obomoa.

JlemoHCcTpanun

Cu€TunK HOHU3UPYIOLIUX YaCTHII.

Yueranueckuit sxcrrepuMenT, J1aboparopHbie paboTsI

HccnenoBanue TpeKoOB YacTHIL (TI0 TOTOBBIM (oTorpadusm).

Pa3znen 4. DiieMeHTbI ACTPOHOMHUM U ACTPOPUZUKH

Oranbl pazBuThs actpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAYECHUE ACTPOHOMUMU.

Bun 38310010 HeOa. Co3Be3nus, sipkue 3BE3/1bl, JIAHETHI, UX BUAUMOE JIBH)KEHUE.

Conneunas cuctema.

Connue. ConHevHasi akTUBHOCTb. McTounuk snepruu CosHIa U 3BE3/1. 3BE3/IbI, UX OCHOBHbBIC
XapaKTEepPUCTUKU. JlMarpamMma «CHIEKTPAJIbHBIA KJIACC — CBETUMOCTH». 3BE3AbI TJIABHOM
[IOCJIEIOBATEIbHOCTH. ~ 3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» Il 3BE3]  TIJIaBHOM
MocJieIoBaTeIbHOCTH.  BHyTpennee crpoenue 3BE31. COBpEMEHHBbIE TMPEACTABICHUS O
MIPOUCXO0KICHUH U 3BOToUMH CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

Mnineunsiit [IyTe — Hama [Manaktuka. [lonoxenue u nemwxenne Connna B [NanakTuke. Turbl
rayiakTuk. Panuoranaktuky u kBa3zapel. YEpHbIE ABIPHI B s/Ipax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6ma. Pasberanme ramaktuk. Teopus
Bonpuioro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepewénnbie mpo6iieMbl aCTPOHOMUH.

Yyennueckue Habmro1eHHT

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C HCIOIb30BAaHHUEM KOMITBIOTEPHBIX MPUIOKEHHUH N5
OTIpE/ICTICHUS TIOJOXKEHHUSI HEOSCHBIX OOBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIEC CO3BE3IHs
CeBepHOro noxymapus 1 sipkue 3BE3/bl.

HaGmonenus B Teneckon JlyHsl, uianet, Mneunoro Ilytu.

O6o0maronee NnoBTOpeHue

Posb pus3mku 1 acTpOHOMUHN B 3KOHOMUYECKON, TEXHOJIOTUIECKOM, COIMATLHOM U ATHUECKON
cdepax IesTeNbHOCTH YelIOBeKa, poJib U MeCTO (DU3UKU U aCTPOHOMHH B COBPEMEHHOH Hay4yHOU
KapTUHE MHpa, pojib (U3NYECKOH Teopun B (HOPMUPOBAHMM MPEICTABICHHA O (UIUIECKOI
KapTUHE MHUpa, MecTO (U3MYECKON KapTHHBI MUpa B OO0ILEM pSAY COBPEMEHHBIX E€CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O PUPOJIE.

MesxknpeamMeTHble CBSI3U

W3yuenne kypca ¢usuku O6a3oBoro ypoBHsS B 11 kiacce ocymiecTBisieTcs € y4&€TOM
COJIEP>KaTENIbHBIX MEXKIIPEJIMETHBIX CBsI3ed ¢ KypcaMu MaTeMaTHKHU, OMOJIOTHH, XUMUH, reorpaduu
Y TEXHOJIOTUH.

Mexxnpeamernsie MOHATHA, CBSI3aHHBIE C U3YYEHUEM METOJ0B HAYYHOT'O ITO3HAHUS: SIBJICHUE,
HayuyHbId (pakT, runoresa, (u3MUECKas BEIUYHMHA, 3aKOH, TEOPHsI, HAOJIOJEHUE, SKCIICPUMEHT,
MOJEIIMPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Maremaruka: pelieHWE CHCTEMbl ypaBHEHUH, TPUTOHOMETPHYECKHWE (YHKIMH: CHUHYC,
KOCHHYC, TaHI€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI U HX
MPOSKIIMA Ha OCH KOOPJIWHAT, CIIO)KCHHE BEKTOPOB, IMPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIUH,
MPU3HAKU N0JI00MS TPEYTOIbHUKOB, ONPEIeIICHNE TUIOIIAIU TNIOCKUX (puryp u oobéma Te.

brosornsa: nekTpuyecKkue SABJICHHS B )KHBOM MpUpojie, KojaebaTelbHbIe ABUKEHUS B KUBOU
MIPUPOJE, ONITUYECKHE SIBICHUS B )KUBOM MPUPOJIE, NEHCTBUE paArallii Ha )KUBbIE OPraHU3MBI.



Xumug: CTpOEHHWE AaTOMOB UM MOJEKYJ, KpUCTaUIMuecKash CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAIbHBIN aHATH3.

Teorpagrg; MarHUTHBIC TOJIOCA 3€MIIM, 3aJIeKH MArHUTHBIX Pya, (OTOChEMKA 3eMHOMI
ITOBEPXHOCTH, IIPEICKA3AHNE 3EMIIETPSICEHUI.

TexHosiorua: TUHUW 3JEKTpONepesiad, TeHepaTop MEPEeMEHHOr0 TOKa, 3JIEKTPOIBUTATElNb,
WHIYKIMOHHAS TI€Yb, pajap, paauonpUEMHHK, TeJIeBH30p, aHTeHHa, TenedoH, CBU-meus,
MPOSKIIMOHHBIN anmnapat, BOJOKOHHAsI ONITHKA, COJIHEYHAsI OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

OcBoenne yueOHoro mnpeaMera «®Pu3nka» Ha YpPOBHE CcpelHEro oOIero ooOpa3oBaHUs
(0a30BbIil YpOBEHb) JOJKHO 00€CIIEUUTh TOCTUKEHUE CIIEAYIOIINX JIMYHOCTHBIX, METAPEAMETHBIX
Y TIPEIMETHBIX 00Pa30BaTEILHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS yueOHOro mpenMera «®Du3nka» ITOHKHBI OTpaXKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH TNYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAllMi, TO3UTUBHBIX BHYTPEHHHUX YOEXKICHUH,
COOTBETCTBYIOIINX TPATUIMOHHBIM IIEHHOCTSM POCCUHCKOTO 00IIECTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U ONBITA IEATEILHOCTU B MPOLIECCE PEATM3al OCHOBHBIX HANPABJICHUN BOCHUTATEIbHON
JIeATETLHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpaxaaHCKOr0 BOCIMTAHMSA:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOM  TMO3UIMK  OOydHaromerocs Kak akKTUBHOTO |
OTBETCTBEHHOT'O 4JIEHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX OOIICUETIOBEYECKUX T'YMAHUCTHYECKUX U JIEMOKPATUYECKHUX
LIGHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JACSITEIBHOCTh B HMHTEpECAaX TPaKIaHCKOro OOIIEeCTBa,
y4acTBOBAaTh B CAMOYTPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aUMOJICCTBOBATh C COIIMAIbHBIMUA HHCTUTYTaMHU B COOTBETCTBUH C MX (DYHKIIUSIMU
Y Ha3HAYEHUEM;

TOTOBHOCTH K TYMaHUTApPHOU 1 BOJIOHTEPCKOMN JEATEIHHOCTH,

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTH POCCUNCKOMN TPak1aHCKON HIEHTUYHOCTH, TaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K FOCYJaPCTBEHHBIM CUMBOJIaM, JOCTUKEHUAM POCCUNUCKUX YUEHBIX
B 00y1acTu (PU3UKH U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO ITOBEICHNUS,

CIOCOOHOCTH OLIEHWBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIC B IEATEILHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIyIIETo;

4) 3cTeTUYECKOr0 BOCTIMTAHMSI:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOUas 3CTETHKY HAy4YHOI'O TBOPYECTBA, MPHUCYILIETO
¢buznyecKoil HayKe;

5) TPy10BOr0 BOCIIUTAHHA:

HMHTEPEC K pa3uuHbIM cdepam npodhecCuOHATBLHON NeATeTbHOCTH, B TOM YHCIIE CBA3aHHBIM
c (U3MKOH W TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymielt mnpodeccuu u
peann30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0 M CcaMOOOpa3oBaHMIO B oOnacTu (U3MKH Ha
MPOTSKEHUH BCEU KU3HU,



6) ’3K0J10rMYEeCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh  JKOJIOIMYECKON KYJbTYphl, OCO3HAHUE TIJIOOATBHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE ICMCTBUM B OKPYXAIOIICH Cpelie HAa OCHOBE 3HAHUS 1Iee
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

paciiipeHHe OIbITa ACSITEIbHOCTU 3KOJOTHYECKON HANPABICHHOCTH HA OCHOBE MMEIOIIMXCS
3HAaHUU 10 (PUBHKE;

7) 1EHHOCTH HAYYHOT0 TO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(U3UYECKON HAYKH;

OCO3HaHWE IEHHOCTH HAYYHOU IEeSATENbHOCTH, TOTOBHOCTHh B IpoOIecCe M3YUYCHHs (DU3HKHU
OCYUIECTBIIATh IPOEKTHYIO U HCCIIEI0BATENbCKYIO JIEATEIbHOCTh HHIMBUYAJIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATHBI
ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE yUeOHbIe JeiicTBUS
ba3oBble Jiornueckue 1eMCTBUA:

CaMOCTOSITENIbHO  (pOpMYJIHpOBaTh M aKTyalIM3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpPENENATh UEIH AEITeIbHOCTH, 3a1aBaTh ITAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3UICCKUX SBICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHUs MPOOJIEeMbI ¢ yYETOM aHajln3a UMEIOIIUXCS MaTepUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHMBAaTh COOTBETCTBUE pE3YyJbTAaTOB LEJSAM,
OLICHUBATh PUCKHU IMOCJIEICTBUI IESITEIbHOCTH;

KOOPJAMHHUPOBaTh W BBIOJHATH pabOTy B YCIOBHUSIX pEAlbHOrO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE ITPH PEIICHUH KU3HEHHBIX MPOOIeM.

Ba3oBble uccienoBareibCKue AeiCTBHA:

BJIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH MOHATHSAMH W MeToAaMH (HU3HUECKOi
HAYKU;

BJIa/IETh HAaBBIKAMH Y4e€OHO-HCCIIEIOBATEIbCKOW M IMPOEKTHON [EATEIbHOCTH B 00JIACTH
(U3HUKY, CITIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEIPHOMY IOWCKY METOAOB PEIICHHUS 3a1ad
(bu3nYeCKOro cofepx aHus, MPUMEHEHHUIO PA3TUYHBIX METOJIOB MTO3HAHMUS;

BJIQJICTh BUJAMHU JEATEIBHOCTH MO IMOJYYEHHIO HOBOIO 3HAHUS, €ro HHTEpIIpETaluH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHbIX yUYE€OHBIX CUTYyalUsX, B TOM YHCIIEe IIPU CO3TaHUU
Y4E€OHBIX TIPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 33]1a4yy, BbIABUIATh FUIIOTE3Y
e€ pelleHus], HAaXOAUTh apTyMEHTHI JJIsl I0Ka3aTeJIbCTBA CBOUX YTBEPXKICHUH, 3a/1aBaTh MapaMeTphbl
Y KpUTEPUU PELICHNUS;

aHAIM3UPOBATh IMOJTYUYEHHBIC B XOJE PEIICHUS 3a/layd Pe3yJIbTaThl, KPUTUUECKU OIEHUBATH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTHh M (OPMYJIUPOBATH COOCTBEHHBIE 33aJlaui B 00pa30BaTEIbHON JEATEIHLHOCTH, B TOM
qHclie IPU U3YYeHUU (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIECHUBATH PUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUUYECKYIO 001aCTh KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTMHAIbHBIC ITOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33a4H, IOYCKAOIINE ATbTCPHATHBHBIC PEIICHUSI.

Pab6ora ¢ undopmaunmeii:
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BJIAICTb HABBIKAMHW IIOJTYYCHHUA HH(bOpMaL[PIH (1)I/I3I/I‘-ICCKOI‘ 0 COACpKaHUAd H3 HCTOYHUKOB
pasHBIX THUIIOB, CaMOCTOSATENIBHO OCYIIECTBISTh TIOMCK, AaHajiW3, CHCTEMATHU3allui0 |
MHTEpIpeTalnio HHPOPMALIUU PA3IMYHBIX BUJOB U (OPM IMpE/ICTaBICHHS,

OILICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIb30BATh CPCACTBA I/IH(bOpMaI_[I/IOHHLIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pemiCHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHM3alMOHHBIX 3a/1a4 C CcOOJIoIeHueM TpeOOBaHMMA
SPrOHOMHUKH, TEXHUKU O€30MAaCHOCTH, TUTHEHBI, pecypcocOepexeHHs, MPAaBOBBIX U STHUYECKUX
HOPM, HOPM MH(GOPMAITMOHHON 0€301TaCHOCTH;

CO3/1aBaTh TEKCThI (PU3NUECKOTO COJCPKAHUSA B PA3IMUHBIX (hopMaTax ¢ yuyéToM Ha3HAUYCHUS
WHPOPMALIMM H IIEJICBOW ayJWTOPWUH, BBIOMpAas ONTUMAIbHYIO (OpPMY TIPEACTABICHUS H
BU3yaJIn3aluu.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

OCYILECTBIIATH OOILIEHHE HAa YpOKaxX (PU3UKU M BO BHEYPOUHOI JIEATETHLHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHGIUKTHBIX CUTYallMi U CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIANBUAYAIbHON pabOTHI;

BEIOMpATh TEMAaTHUKy W METOABbl COBMECTHBIX JEHUCTBUH ¢ yd€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJUIEKTUBA;

MIPUHUMATBH 1IeJIU COBMECTHOM AESATEIHHOCTH, OPIraHU30BbIBATH U KOOPJIMHUPOBATH JIEHCTBUS
Mo €€ JOCTMKEHUIO: COCTABJIATh IUIAH JEWCTBHM, pacOpeleisTs poJM C Y4ETOM MHEHUH
YY4aCTHUKOB, OOCYKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OILICHMBATh Ka4eCTBO CBOET0O BKJIa/la M Ka)JI0r0 y4acTHHKA KOMaHJIbl B OOIIUN pe3yNbTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

[peaJiaraTh HOBBIE ITPOEKThI, OLIEHUBATh HJEU C IO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh O3UTUBHOE CTPATETMYECKOE MMOBEICHUE B PA3JIUYHBIX CUTYalUsX, IPOSBIIATh
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATUBHBIM.

PeryasituBHbIe yHUBepCcaJbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusaunus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IO3HABATEIbHYIO [IEATEIBHOCTh B 001acTh (U3HKU U
aACTPOHOMUH, BBISBIIATH IIPOOJIEMBI, CTABUThH M POPMYITUPOBATH COOCTBECHHBIC 3a1a4H;
CaMOCTOATENIbHO COCTAaBJIATh IUIAH PEUICHUS pacYETHBIX M KAYECTBEHHBIX 3aJad, IUIaH
BEITIOJTHCHHSI  MPAKTUYECKOW pabOTBl ¢ yd4€TOM HMEIOMUXCS PECYypcoB, COOCTBEHHBIX
BO3MO’KHOCTEH U MPEINOUYTCHUII;
JlaBaTh OIEHKY HOBBIM CUTYaIIMIM;
paciupsaTh paMK1 y4eOHOTo MpeiMeTa Ha OCHOBE JTMYHBIX MPEIOUYTECHUN;
JIeIaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATH MPUOOPETEHHBIH OIIBIT;
croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIUU B 00JaCTH (U3HUKH, TTOCTOSIHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHAJIbHbI MHTE/VIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTHUBBI B JEATEIHLHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LEISAM;
BJIQJICTh HABBIKAMH TIO3HABATEIHLHON PEQICKCUU KaK OCO3HAHUS COBEPIIAEMBIX EUCTBHU U
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;
HCIIOJIL30BaTh PUEMBI pe(JICKCUU JIJIS OLIEHKH CUTYalllH, BBIOOpA BEPHOTO PEIICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATh PEIICHUS 10 UX CHUXKEHUIO;
MIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEILHOCTH;
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NPUHUMATD ce0s, TOHMMAast CBOM HEJIOCTATKU M JOCTOUHCTBA,

NPUHUMATh MOTUBBI U ApT'YMEHTHI PYTUX MIPH aHAJTN3E PE3yJIbTAaTOB JACATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mpormiecce mOCTHKEHUST TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOrPaMMBI MO (PU3UKE IS
YPOBHSI CpeAHero oodumiero oOpazoBaHHMs Yy OOYYAIOUIMXCS COBEPILIECHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUICKT, MPEAoaraloniuii chOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIIOYAIOIEr0 CIIOCOOHOCTh MOHHMMATh CBOE SMOLIMOHAJIBHOE COCTOSHHE,
BHJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHON dYMOIMOHAIBHON c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOPETyJIMPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTb
3a CBOE TIOBEJCHUE, CIIOCOOHOCTh aIallTHPOBATHCS K SMOIIMOHAIBLHBIM W3MEHEHHSM H TPOSBISATH
I'MOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMY, BKJIIOYAIOMICH CTpEeMJICHHE K JOCTIDKEHHIO IEIH W YCIexy,
OINTUMH3M, HUHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXOSl U3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKIIOYAIONIEH CIIOCOOHOCTh TIOHUMATh AMOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €TO MIPU OCYILECTBICHUH OOIIEHNUS, CTIOCOOHOCTh K COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COITMANILHBIX HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS C JPYTHMHU
JFOAbMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy obyuenus B 11 kJacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI
0Tpaxath CHOPMHUPOBAHHOCTD Y OOYYAIOIINXCS YMEHHUI:

JEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (pu3uku B (HOPMUPOBAHHHM COBPEMEHHOM
HAyYHOU KApTHHBI MHpa, B Pa3BUTHH COBPEMEHHON TEXHUKH W TEXHOJOTHMH, B MPAKTHUCCKON
JESITeIbHOCTH JIFO/ICH, IEJIOCTHOCTD U SIMHCTBO (PU3UUECKOUN KAPTHHBI MUPA;

YUUTBIBAT TPAHUIBI [PUMCHEHHS M3YYCHHBIX (U3UUCCKHX MOJEICH: TOYCUHBIH
BHGKTpI/I‘-IeCKI/Iﬁ 3apsan, JIyd CBCTA, TOYEYHBIM UCTOYHUK CBCTA, AACpHasA MOJACIb aTOMa, HYKJIOHHAA
MOJIEJIb AaTOMHOTO siJ[pa MPH pelIeHr: GU3NUSCKHX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE SBIEHUS (TPOIECChl) M OOBSCHATH MX HA OCHOBE 3aKOHOB
SIIEKTPOJMHAMUKH U KBAaHTOBOW (H3MKH: 3SJIEKTPUYECKas MPOBOIUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHNUYCCKOEC, MAar"HuTHOC I[eﬁCTBHSI TOKa, B3aHMOI[eI>iCTBHC MAariuToB, OSJICKTPOMAarHuTHasd
UHIYKIUSA, JCHCTBHE MArHUTHOTO TIOJIS Ha TMPOBOJHMK C TOKOM W JIBHXKYIIHHCS 3apsii,
3JIEKTPOMArHUTHBIC KOJCOAHHMsSI M BOJIHBI, IPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPaKCHUE,
npesiomieHue, UHTepdepeHnus, audpakius ¢ - TONAPU3ALUs  CBETa, IHCIEPCUs CBETa,
doroanekrpudeckuii dhdext (dhororddekr), cBeToBOE NaBICHHE, BOSHUKHOBCHHE JTHHEHYATOTO
CIIEKTpa aTOMa BOJI0PO/Ia, ECTECTBEHHAS U MCKYCCTBCHHAS PaIHOAKTHBHOCTD;

OIMMChIBATh M3YUCHHBLIC CBOMCTBA BeIIIECTBa (3J'ICKTpI/I‘IeCKI/Ie, MAarHuTHbIC, OIITHYCCKHC,
HIIEKTPUYUECKYIO MPOBOAMMOCTh PA3IMYHBIX CpPEI) U IJICKTPOMATHUTHBIC SBJICHHS (IPOLIECCHI),
UCTIONB3Ysl (U3UYCCKUE BEJIMUYUHBL: O3JCKTPUYCCKUN 3apsja, CHjIa TOKa, OSJCKTPUYECKOES
HAMpPsDKEHUE, JJIEKTPUYECKOE COIMPOTUBJICHUE, PA3HOCTh MOTEHIMATIOB, JJIEKTPOABMKYIAs CHUIIA,
paboTra TOKa, MHAYKLUWS MAarHUTHOTO NOJs, cuia Ammepa, cuia JlopeHna, WHIyKTHBHOCTD
KaTYIIKHA, SHEPrHs ODJICKTPHUECKOr0 M MArHUTHOTO TIOJICH, MEepHOA M YacToTa KojecOaHWd B
K0JIeOAaTeIbHOM KOHTYpE, 3apsji M CWIa TOKa B IMPOLECCE TApPMOHHUYECKUX DJICKTPOMArHUTHBIX
KosicOaHuii, (POKYCHOE pacCTOsSHHE M ONTHYeCKas CHJIa JIMH3bI, MPH OIMUCAHUHM MPABHILHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/II\/JI CMBICJI UCIIOJIb3YEMbBIX BCIIMYUH, UX 0603Ha‘-leHI/ISI 1 CAWHUIIBI, YKA3bIBATh
(bopMyJIbI, CBS3BIBAMOIIKE JaHHYIO PU3MYECKYIO BEJIMYMHY C IPYTUMH BEJIMYNHAMU,;

OIMMCBIBATh U3YUYCHHLIC KBAHTOBBIC SIBJICHUA U IIPOLCCCHI, UCII0JIb3YyS (I)I/I3I/I‘-ICCKI/IG BCIIMYHNHBI:
CKOPOCTb JICKTPOMArHUTHBIX BOJIH, UIMHA BOJIHBI M YacTOTa CBETA, SHEPTHsl U UMITYJIbC (DOTOHA,
nepuoa mojaypacmnajaa, SHEpPTrrUd CBA3M ATOMHBIX AACP, MPU OMNMCAHWU IIPABUJIBHO TPAKTOBATH
(bu3MUECKUI CMBICIT UCTIOIB3YyEMbIX BEJIIMYNH, UX 0003HAUCHUS M CIMHMIIbI, YKA3bIBaTh (DOPMYIIbI,
CBA3BLIBAOIINUC JAaHHYIO (I)I/I?,I/I‘-IGCKyIO BCJIMYHHY C APYIrUMH BCJIMYHMHAMH, BBIYUCIIATH 3HAYCHUC
(bHU3HMUECKOI BETMIHUHBL;
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aHAJTM3UPOBATh (PU3UUECKUE MPOLECChl M SBJICHUS, HCHONb3Yys (HU3MUYECKUE 3aKOHBI U
HOPUHIUIBL: 3aK0H OMa, 3aKOHBI II0CJIEJ0BATEIBHOIO U MAapaJlIeIbHOIO COEIUHEHNUS TPOBOIHUKOB,
3akoH JDkoynsa—JleHna, 3akOH  JJIEKTPOMAarHUTHOM MHAYKLUH, 3aKOH IMPSIMOJIUHEHHOIO
paclpoCTpaHEHUsl CBETA, 3aKOHbI OTPAKEHHs CBETAa, 3aKOHbI IIPEJIOMJICHHUS CBETa, yPaBHEHHE
OiHITeHa A porodddexra, 3aKOH COXpaHEHHUS YHEPIUHU, 3aKOH COXPAaHEHHS UMITYJIbCa, 3aKOH
COXPaHEHHUs HIIEKTPUUYECKOI0 3apsi/ia, 3aKOH COXPaHEHUs1 MacCOBOI0 YHCIIA, OCTyIaTel bopa, 3akoH
palMOAaKTUBHOIO pacmajga, MpPUd HTOM pPa3IU4aTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe BRIPAXKECHHE U YCIIOBHS (TPaHUIlbI, 00JIaCTH) TPUMEHUMOCTH;

OIIPEAEIATH HAIIPABJIEHUE BEKTOPA MHAYKIIMM MarHUTHOTO IOJISl IPOBOJHUKA C TOKOM, CHIIBI
Amnepa u cuisl JIopeHua;

CTPOUTH M OMMCHIBATH U300paKEHHE, CO3JaBaeMOE IIJIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBINOJIHATh AKCIEPUMEHTBHl [0 HCCICNOBAaHUIO (PU3UYECKUX SIBICHUM M IPOLECCOB ¢
MCIOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX MU3MEPEHUH: MPH 3TOM (popMyIupoBaTh mpodiaemy/3agady
U TUIOTE3y y4eOHOro SKCIEpPHUMEHTa, COOMpAaTh YCTAHOBKY M3 IPEJUI0KEHHOIO 00O0pyAOBaHUS,
IIPOBOJIUTH OMBIT U (POPMYITHPOBATH BBIBOIBI;

OCYILECTBJIATh IIPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIWYMH, [IPU 3TOM BBHIOUPATh
ONTUMAJIBHBINA CIIOCOO M3MEPEHUs] U HCIOJIb30BaTh M3BECTHBIC METOJbI OLEHKH IOTPEUIHOCTEH
W3MEPEHHI;

UCCIIEIOBAaTh 3aBUCUMOCTH (PM3MUYECKUX BEIMYUH C HCIIOJIb30BAaHHEM MPAMBIX H3MEpPEHHIA:
IPU 3TOM KOHCTPYHUPOBaTb YCTaHOBKY, (PMKCHpPOBATh pPE3yJbTaThl IOJYyYEHHOH 3aBUCHUMOCTH
(bu3nUecKruX BETHMYUH B BUJE TaOIUI] U TpaUKOB, AETaTh BHIBOJBI IO PE3yJIbTaTaM MUCCIICAOBAHMS,

coOioaTh mpaBwia O€30MacHOro TpyJa IpU IPOBEACHUU HCCIEAOBAaHUM B paMKax
y4eOHOTO  3KCIEPUMEHTa, Yy4eOHO-UCCIIEOBATENLCKOM W TPOEKTHOM  JESTEIbHOCTH  C
UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U J1aOOPaTOPHOr0 000PYJOBAHUS;

pemaTh pacuéTHBIC 33J]a4u C SBHO 33JaHHON (PU3HUECKON MOJEIbIO, UCIIONB3Ys (PU3NUYECKUE
3aKOHBl M IPUHIMIIBIL, HA OCHOBE aHAIW3a YCJIOBHS 3aJauyd BbIOMpAaTh (U3UUECKYI0 MOJEINb,
BBIJICNIATh (DU3NYECKHE BEIMYUHBI M (OPMYIbI, HEOOXOAMMbIE JUIs €€ pEelIeHHs, HPOBOIUTH
pacu€Thl U OLIEHUBATh PEAILHOCTH [10JIy4€HHOI'O 3HaUY€HUs! (PU3MUECKON BEJINYHHBI,

pelarh KayeCTBEHHBIE 3aJauyM: BBICTPAMBAaTh JIOTUYECKHM HENPOTHUBOPEUYMBYIO LIENIOUYKY
paccyXKIeHHUI C OIIOPOM Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKHE SABICHHUS;

UCIIOJIb30BaTh NPU PELICHUH Y4eOHBIX 3a]1a4 COBpPEMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJIOTHH
JUId TIOMCKa, CTPYKTypUPOBaHMs, HHTEpIpeTalMy M IPEACTaBICHUs Y4eOHOM U HayyHo-
HOMYJIAPHOM MH(OpPMAIMK, TOTYYSHHON U3 Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBAThH
noJtygaemMyro uH(OpMaIuio;

OOBSICHATH MPHUHLUIBI IEHCTBUA MAIlUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3nuyarb
YCIIOBHSI X O€3011aCHOTO MCII0JIb30BaHMsI B [IOBCETHEBHOM JKU3HU;

NPUBOAUTH NPUMEPHI BKJIAJa POCCHHCKHX U 3apyOeKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bACHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B IMOBCETHEBHOM JKU3HU Ul 00ECTICUCHUs
0€30macHOCTH MpU OOpalleHuH ¢ MPUOOpaMu U TEXHHUYECKUMHU yCTPONCTBAMH, ISl COXPaHEHUS
3JI0POBbS U COOJIOZICHUSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLICH cpene;

pa0oTaTh B IpyIIE C BBINOJIHEHUEM PA3IUYHBIX COLMAIBHBIX POJEH, MJIaHUPOBATh paboOTy
IPYMNIbl, PALMOHATIBHO PACHpPEACNATh OOS3aHHOCTM W  IUIAHUPOBAThb  JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalUsX, aJE€KBATHO OLEHMBATH BKJIAJ Ka)KJOIO W3 YYACTHUKOB TIPYIIbl B
peleHre paccMaTpuBaeMoi poOIIeMBl.
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TEMATAYECKOE NNMTAHUPOBAHUME11 KJIIACC

KosmuecTBo 4acos DJIeKTPOHHbIE
Ne /it HaunMeHoBaHue pa3iesioB U TeM (un¢possbie)
B NporpamMmbl Bcero KOH;pOJ"’HH HpaxTiieckue o0pa3oBaTejbHbIE
€ padoThI padoThl pecypeb
Pa3nes 1. JIEKTPOJINHAMUKA
MarauTtHOE 1mosie. DIeKTpOMarHiuTHAS bubmorexa IIOK
1.1 ' P 16 1 3 https://m.edsoo.ru/7f41c97
UHIYKINS .
Hroro no pazgeny 16
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
MexaHuyeckue 1 3JeKTPOMarHuTHbIE bubmmorexa HOK
2.1 P 12 1 https://m.edsoo.ru/7f41¢97
KoJIeOaHus .
MexaHu4yeckue 1 3JeKTPOMarHUTHbIE bubmorexa HOK
2.2 p 8 1 https://m.edsoo.ru/7f41¢97
BOJTHBI .
bubmnoreka [JOK
2.3 Onrtuka 15 3 https://m.edsoo.ru/7f41c97
c
Hroro no pazneny 35

Paznea 3. OCHOBBI CHHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

OCHOBBI CTIEITUATIBHOM TEOPUH bubmorexa [IOK
3.1 H p 6 1 https://m.edsoo.ru/7f41c97
OTHOCHUTEIILHOCTH .
Nroro no pazaeny 6
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Pa3znen 4. KBAHTOBASI ®U3UKA
but6mmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTHKH 9 https://m.edsoo.ru/7f41c97
Cc
bu6nmoreka [IOK
4.2 Crpoenue aToma 6 https://m.edsoo.ru/7f41c97
c
bu6nmoreka [IOK
4.3 ATOMHOE PO 8 https://m.edsoo.ru/7f41c97
Y
Hroro no pazneny 23

Paznea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPOPU3NKHU

bubmuoreka [JOK
5.1 DJIEMEHTHI aCTPOHOMUH U aCTPODU3UKH 12 https://m.edsoo.ru/7f41¢97
c
Hroro no pazgeny 12
Paznen 6. OGOBIIAIOUIEE IOBTOPEHHUE
but6mmoreka [JOK
6.1 Ob6o0mu1aroriee MOBTOPEHUE 8 https://m.edsoo.ru/7f41c97
c
Wroro no pazaeny 7
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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INOYPOYHOE IIJTAHUPOBAHUE

11 KJ1acC

KoauuyecTBO 4acoB

DJIeKTPOHHBIEe HM(POBbIE

Ne Tema ypoka Hata o0pa3oBaTe/bHbIE
/i yp Beero KoHTpo/bHBI IpakTHyeckue W3yueHus p
e padoThI padoThI pecypchbl
[TocTosTHHBIC MATHUTHI B UX

1 B3anMoJiericTBe. MarumuTHoE I10JI€E. 1 01.09.202 bu6mmoreka [JOK
BexTtop MarHuTHON MHAYKUIMU. JInHNN 3 o https://m.edsoo.ru/ff0c9778
MarHUTHOMN MHTyKIIUU
MarnutHoe 1oJie MpOBOJAHHKA C

) TokOM. OmBIT DpcTena. 1 06.09.202 bubnuorexa [JOK
B3anMopeiicTBre TPOBOTHUKOB C 3 e https://m.edsoo.ru/ff0c98fe
TOKOM
MarautHO€ noJie MPOBOJHUKA C

3 TOKOM. OHE»IT Opcrena. | 07.09.202
B3anMozpeiicTBre TPOBOTHUKOB C 3
TOKOM

4 JlaGopaTtopHnast pabora «M3yuenue 1 1 08.09.202 bubmuorexa [JOK
MarHUTHOTO TOJIS KaTyIIKU C TOKOM) 3 T https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO I1OJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

5 JlaGopatopHas pabota 1 1 13.09.202 bub6nuorexa [IOK
«HccnenoBanue neicTBUS 3 o https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

6 JlelicTBME MAarHUTHOTO TTOJIS Ha 1
JBIKYIIYIOCS 3apsSKEHHYIO YaCTHULLY. 14.09.202
Cwuta Jlopenna. PaGoTa cribl 3
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Jlopenua

JleificTBMEe MarHuTHOTO TOJISI Ha
JIBIDKYIIYIOCS 3apPSKEHHYIO YacTHIL.

bubmnoreka [IOK

7 15.09.202
Cwuta Jlopenna. PaGoTa crtb 3 https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexrpoMarHuTHas UHAYKIMs. [ToTok
BeKTOpa MarHuTHO# nHaykiuu. DJ1C
8 p Ayruuu. SJ1C 20.09.202
WHAYKIUHA. 3aKOH DJIEKTPOMArHUTHOU 3
nHaykiuu Papajgest
DnekTpoMarHuTHas HHAYKIMs. [loTok
K 7| K .
9 BEKTOpPa MarHUTHOW MHAYKLWH 3I[Cv 21.09.202
WHIYKIAW. 3aKOH 3JIEKTPOMarHUTHOM 3
uHaykunu Papanest
JIaGopaTopHas paboTta
10 «I/Iccﬁe OI];aHI/IS SIBIICHUS 22.09.202 Bubmorexa OK
A N e https://m.edsoo.ru/ff0cal 50
AJICKTPOMATHUTHOM WHTYKITHF)) 3
NunykTuBHOCTD. SIBIICHUE
CAMOMHIYKIIUH. C caMOHMHIYKIIHH.
11 AyKugi. 511 ALY 27.09.202
DHeprust MAarHUTHOTO TIOJIST KaTYIITKH C 3
TOKOM. DJIEKTPOMArHUTHOE T0JIe
NHnyKTuBHOCTD. SIBIIEeHUE
camounaykiuu. 3J1C caMOMHIYKITUH. bubnuorexa [JOK
12 28.09.202
DHeprusi MarHUTHOTO MOJIsl KATYIIKHU C 3 https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE 110JIe
TexHu4eckue yCcTporuCcTBa U UX
MPUMEHEHUE: TOCTOSTHHBIE MATHUTHI,
13 AIIEKTPOMArHUThI, JJIEKTPOJIBUTATEb, 29.09.202
YCKOPUTEIH JI€MEHTAPHBIX YaCTHII, 3
WHIYKIIMOHHAS TIeYb
14 TexHu4eckue yCcTporuCcTBa U UX bubnnorexa [HOK
IIPUMEHEHHUE: IOCTOSIHHBIE MAarHUTHI, 04.10.202 https://m.edsoo.ru/ff0cab82
AJICKTPOMATHUTBI, JIEKTPOJIBUTATEITb, 3

YCKOPHUTCJIN 3JICMCHTAPHBIX YdCTHII,
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HHAYKIOMOHHAs I1€Yb

O606maromuil ypok «Marauroe

15 05.10.202
noJe. DNeKTPOMarHuTHasT MHAYKIHSDY 3
KoHTponbHas pabota 1o Teme
bu6mmoreka [{OK
1 «M . .10.202
6 APHUTHOC T0JIC 06.10.20 https://m.edsoo.ru/ff0cad58
DJIEKTpOMAarHuTHasI MHIAYKIHS 3
CB00OOIHBIE MEXAaHUYECKHUE
Kosiebanus. ['apMmoHnyeckue
17 KoJieOaHus. Y paBHEHUE 11.10.202
rapMOHUYECKHUX KOJIeOaHU M. 3
ITpeBparnienue sHeprun
CB00OOIHBIE MEXAaHUYECKHUE
T
18 Egﬁ:ggﬁj yai?iﬁ?ﬁﬁim 12.10.202 | buoymorexa LIOK
7P . T https://m.edsoo.ru/ff0caf06
rapMOHHMUYECKUX KOJICOaHUH. 3
IIpeBparnienue sHeprun
JlaGopaTtopHnas pabota
19 «HccnemoBanme 3aBI/ICI/IMOSTI/I 13.10.202
Mepro/ia MajIbIX KojaeOaHuil rpy3a Ha 3
HUTH OT JJTUHBI HUTH M MACChI TPYy3a
KonebarenbHbiii koHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUs B
20 UJeabHOM KOJIe0aTeIbHOM KOHTYpE. 18.10.202
AHaNOrHs MEX1y MEXaHUYECKUMU U 3
JICKTPOMATHUTHBIMH KOJICOaHUSIMU
KonebatenbHblit KoHTYp. CBOOOIHBIE
JIEKTPOMATHUTHEIE KOJIEOAHUS B
21 31 eeaﬂl;)EIOM Kone6aeTeJ(1)L§c6)M KOHTYpE 19.10.202 Bubmrorexa ITOK
8 ype. o https://m.edsoo.ru/ff0cb820
AHaJOTHs MEX1y MEXaHUUYECKUMU U 3
AJICKTPOMArHUTHBIMH KOJICOaHUSIMU
22 ®opmyna Tomcona. 3akoH bubnnorexa [HOK
COXPAaHEHHUs SHEPTUU B MI€ATIbHOM 20.10.202 https://m.edsoo.ru/ff0cb9c4
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K0J1e0aTEJIbHOM KOHTYpE 3
®opmyina ToMcoHa. 3akoH
23 COXpaHEHHUS SHEPIHH B UICATIbHOM 25.10.202
K0J1e0aTeIbHOM KOHTYpE 3
[IpencraBieHue o 3aTyXaroINX
KoseOaHusX. BeIHyKIeHHBIS
YK bu6nmoreka [JOK
24 MexaHuyeckue kosnebanus. Pesonanc. 26.10.202
https://m.edsoo.ru/ff0cbb86
BoiHyX/1€HHBIE 3JIEKTPOMArHUTHBIE 3
Kosie0aHus
[TepemennsbIii Tok. CUHYyCOUAATBHBIN
MEPEMEHHBIN TOK. MOIIHOCTh
25 nepeMeHHoro TOKA AI\THJII/IT TTHOE U 27.10.202 Bubmiorexa LJOK
P : Y T https://m.edsoo.ru/ff0cbd34
JIEUCTBYIOIIIEE 3HAUCHHE CUJIbI TOKA U 3
HaANPSDKEHUs
[TepemennsbIii Tok. CUHYyCOUAATBHBIN
MepEMEHHBIN TOK. MOITHOCTH
26 MEePEMEHHOTO TOKa. AMITUTYTHOE U 08.11.202
JIEUCTBYIOIIIEE 3HAUCHHE CUJIbI TOKA U 3
HANPSDKEHUS
Tpancdopmarop. [IpousBocTso,
27 nepenavya u norpedieHue 09.11.202
AIIEKTPUYECKOM SHEPTUU 3
Y CTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHNE AJIEKTPUUECKOr0 3BOHKA, bubnnorexa [JOK
28 10.11.202
re’epaTopa nepeMeHHOro TOKa, 3 https://m.edsoo.ru/ff0cc324
JIMHHM JIEKTponepeaay
VYCeTpoiCTBO U MPAKTHYECKOE
MIPUMEHEHHUE IEKTPUIECKOT0 3BOHKA,
29 P P 15.11.202
reHeparopa MepeMeHHOTr0 TOKa, 3
JIMHUH AJIEKTporiepeaad
30 OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOCTBE MIEKTPOIHEPTHUH. 16.11.202
KynbTypa ncnosib30Banus 3
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AIIEKTPOIHEPTUU B TOBCETHEBHOMN
YKU3HU

MexaHu4deckue BOJIHBI, YCJIIOBUA

pacnpoctpanenus. [lepuoa. CkopocThb

bu6mmoreka [IOK

31 pacTipoCTpaHEHUS ¥ JITHHA BOJTHEI. ;7'1 1202 https://m.edsoo.ru/ff0cca54
[Toniepeynblie ¥ MPOJI0JIbHBIE BOJTHBI
MexaHn4yeckue BOJHBI, yCIOBUS
3 pacnpoctpanenus. [lepuon. CkopocTh 29.11.202
pacnpoCcTpaHEHUs U JITIMHA BOJIHBI. 3 o
ITonepeunbie U NPOJOJIbHBIE BOJIHbI
33 3ByK. CKOpOCTh 3BYKa. [ pOMKOCTh 23.11.202 bubnmnoreka [JOK
3ByKa. Boicota Tona. TemOp 3ByKka 3 T https://m.edsoo.ru/ff0cccOc
DIeKTPOMArHUTHBIE BOJIHBI, UX
9 ’ bubmuoreka [JOK
34 cBoiicTBa 1 ckopocTh. [kana 24.11.202 https://m.edsoo.ru/f0ccfe0
AJIEKTPOMATHUTHBIX BOJIH 3
DNIEeKTPOMArHUTHBIE BOJIHBI, UX
35 cBoiicTBa U ckopocTh. [kana 29.11.202
AJIEKTPOMATrHUTHBIX BOJIH 3
[TpWHIHIIBI PAHOCBS3U H
36 TeneBueHus. Pa3Butue cpeacTs 30.11.202
cBsi3u. Panmonokanmst 3
37 KonTponbaas pabota «Konebanus u 01.12.202 bubnuorexa [JOK
BOJIHBD 3 o https://m.edsoo.ru/ff0cc6{8
IIpssMonuHEHOE pacIpOCTpaHEHNE
CBETa B OJJHOPOJIHOM cpene.
38 ToudeuHblil HICTOYHUK cBeTa. JIyd 26' 12.202
CBETA
39 [IpsAMosMHENHOE pacIpOCTPAHEHUE bubnmnoreka [JOK
CBeTa B OJJTHOPOJIHOM cpee. 07.12.202 https://m.edsoo.ru/ff0cd350
ToueuHbIil HICTOYHUK cBeTa. JIyd 3
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CBCTAa

OtpaxkeHue cBeTa. 3aKOHbI

bu6mmoreka [{OK

40 OTPaKEHUS CBETA. [TocTpoenue 08.12.202 https://m.edsoo.ru/f0cd4e0
M300paKEHHI B TUIOCKOM 3€pKaJie 3
OtpaxeHue cBeTa. 3aKOHbI
41 oTpaxkeHus ceera. [loctpoenue 13.12.202
HM300paKEHHH B TUIOCKOM 3€pKaJie 3
[Ipenomnenue ceera. [lonnoe
42 BHyTpeHHee oTpaxeHue. [IpenenbHblil 14.12.000 bubnnorexa [IOK
YTOJI TIOJTHOTO BHYTPEHHETO 3 o https://m.edsoo.ru/ff0cd7{6
OTpaKEHUS
JlaGopatopHnas pabora «M3mepenue bu6nuorexa [IOK
43 15.12.202
MOKa3aTesl MPEJIOMIICHUS CTEKIIa 3 https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue n3obpaxeHuii B
44 nuH3e. PopMysia TOHKOM JIMH3BL. 20.12.202
YBEIMYEHNE JTMH3bI 3
45 f;::; Iﬁﬁpﬁﬁﬁiﬁﬁfﬁf o 21.12.202 | Dubmiorexa LIOK
- “PopMy ' T https://m.edsoo.ru/ff0cddle
YBeIn4YeHne JUH3bI 3
JlaGopaTtopHnast pabota
46 «HccnenoBanue cBOMCTB 22.12.202
M300paKEHHN B JIMH3aX) 3
47 Hucnepcus ceeta. Cll0KHBII cOCTaB 27 12.200
Oemnoro cBera. LBer. 3
Hucnepcus cBeta. ClI0KHBIN cOCTaB
48 6enoro ceera. L[er. JJabopaTopHas 28.12.202
paborta «Habmronenue nucrnepcun 3
CBETa»
49 Wutepdepentus creta. dudpaxius bubnmoreka [JOK
cBera. /ludpaxkiuonHas pemeéTka 29.12.202 https://m.edsoo.ru/ff0ced22
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WnTepdepennus ceeta. Audpaxius

50 - 10.01.202
cBeta. [{udpakiuonnas pemeérka 4
51 [TonepedyHOCTh CBETOBBIX BOJIH. 11.01.202 bubnuorexa [JOK
[Tonsipusanus ceera 4 T https://m.edsoo.ru/ff0cf02e
OnTuueckue MpudOpsI U YCTPOHCTBA
52 U YCJIOBHSI MX 0€3011aCHOTO 12.01.202
MIPUMEHEHUS 4
['paHuIBl IPUMEHUMOCTH
53 KJIACCUYECKOU MexaHuKH. [locTymarsl 17.01.202 bubnuoreka [JOK
CIIeIMaILHON TCOPUH 4 T https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
['paHUIBI TPUMEHUMOCTH
54 KJIACCHYECKO MEXaHHKIL. [Toctynatsl 18.01.202
CICIUAIEHON TeOpHH 4
OTHOCUTEJIbHOCTH
s | Smmmeecn eaerpmenoe 01202 | B 10K
T https://m.edsoo.ru/ff0cfa42
JUTHHBI 4
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
56 3amejieHre BpEeMEHH U COKpaIlieHUE 24.01.202
JUTAHBI 4
DHeprus U UMIYJIbC PEISITUBUCTCKOM
57 yacTuilbl. CBA3b MACChI C SHEPTHEH U 25.01.202 bubmorexa [IOK
https://m.edsoo.ru/ff0cfc68
MMIYJIbCOM. DHEPIHUsl IOKOsI 4
58 giﬁfféif ?ﬁ?ﬁfﬁfﬁfﬁiﬁ;ﬁa 26.01.202 | Duommorexa HOK
T https://m.edsoo.ru/ff0cf610
OTHOCUTEIILHOCTH) 4
59 ®otonsl. Dopmyina [1nanka. DHeprus
1 UMITYJIBC (hOTOHA 31.01.202

22




60 ®otonbl. ®opmyina [1nanka. DHeprus 01.02.202 bubnnorexa [JOK
U UMITYJIbC ()OTOHA 4 o https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIE0BAHNE
bu6mmoreka [{OK
61 doroaddexra. OnpiTer A. T 02.02.202 https://m. edsoo.ru/f0cftcd
CrosieroBa 4
OTKpBITHE U HCCIE0BaHNE
62 doroaddexra. OmpiTer A. T 07.02.202
CrosieroBa 4
38;KOHBI (POTOB(l)(beKTa. VYpaBHeHue Bubmorexa [OK
63 Ditamreitaa s porodrddexra. 08.02.202 ]
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» porodddexra 4
64 oGomens, Kemimocxon peicrase 09.02.202 | Dubamorexa IOK
' o https://m.edsoo.ru/ff0d04a6
CBETa 4
Hasnenue ceera. OnbiThl I1. H.
65 JleGeneBa. Xumuueckoe necTBUE 14.02.202
CBeTa 4
TexHuueckue ycTpoicTsa u
66 MIPAKTHYECKOE TIPUMEHEHUE: 15.02.202
¢dboTorIeMeHT, POTOAATUHK, 4
COJIHeUHas OaTapesi, CBETOIUO]]
67 Pemenne 3agau o TeMe «DJIEMEHTBI 16.02.202 bubnnoreka [HOK
KBAHTOBOM OITHUKH 4 o https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. ONBITHI
68 Pesepdopaa mo paccesHUIO 0-4acTHII. 21.02.202
IImanerapnast MOJenb aTOMa 4
69 ﬁiﬁeﬁi aTZﬁTZfES;{;HS ZBI‘;[;(I:TH 2202202 | buommorexa LIOK
PDLOPA p t o https://m.edsoo.ru/ff0d091a
IImaneTapHasi MOJEIb aTOMA 4
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bu6mmoreka [IOK

70 Hocrynatst bopa 4213'02'202 https://m.edsoo.ru/ff0d0afa
71 Egﬂf};ﬁz e arowa ¢ I;HEC()?“(())TOHC(::HH 28.02.202 | Duomorexa OK
p pexolt . A yp o https://m.edsoo.ru/ff0d0afa
SHEPruu Ha Jpyroi. Buasl ciekTpos 4
W3nyuenue u normnouieHue GoToHOB

72 P MIEPEX0/I€ aTOMa C OJTHOTO YPOBHS 29.02.202
SHEPruu Ha Jpyroi. Buasl ciekTpos 4

73 BomnnoBbie cBOMCTBa YacTuIl. BOJHBI 01.03.202 bu6mmoreka [JOK
ne bpoits. 4 R https://m.edsoo.ru/ff0d0Oca8
KopmyckynsipHO-BOTHOBOH Ayasin3M.

74 CrnoHTaHHOE U BBIHYKJIEHHOE 06.03.202
W3JTy4YCHHE 4

75| Pesspbopra no ompetereno cocrana 07.03.207 | BuOmorera LIOK

POOPA pedt N https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO H3TYYCHHUSI 4
CsoiicTBa anbda-, 6era-, ramma-

76 n3lly4eHus. BiausHue 13.03.202
PaZlOaKTUBHOCTH Ha )KHUBBIC 4
OpPTaHU3MBI
CaoiicTBa anbda-, 6era-, raMma-

77 u3nyuyeHus. Bnusnue 14.03.202
PaJIMOAaKTUBHOCTH Ha KUBBIC 4
OpTaHU3MBI
OTKpBITHE IPOTOHA U HEUTPOHA.

73 W3otomnsl. Anbda-pacma. 15.03.202 bubnuorexa [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- 4 o https://m.edsoo.ru/ff0d1162
pacnazn. ['aMma-n3inyyenue

79 DHeprus CBsSI31 HyKJIOHOB B si/Ipe. bubmuorexa [JOK
S nepuble peakuuu. S nepHblil 20.03.202 https://m.edsoo.ru/ff0d1356
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PEaKTop.

[Tpo6Giemsbl, MepCHEeKTUBBIL,

80 AKOJIOTMYECKHE aCIIEKThI SIIEPHOU 21.03.202
SHEPreTUKHU 4
DneMeHTapHbIe YacTUIlbl. OTKPBITHE
no3utpoHa. Metojpl HaOIOIeHUS U
pEerucTpanum 3JIeMEHTapHBIX YACTHII. bubmuoreka [JOK

81 N 22.03.202
Kpyruneiii cton «DyHameHTanbHbIe 4 https://m.edsoo.ru/ff0d0e38
B3auMoercTBUA. EMUHCTBO
(bu3nUecKoil KApTHUHBI MUPa»

Bun 3Bé3nnoro nebda. Co3sesnus,

82 SIpKUE 3BE3/bI, IUNTAHETHI, KX BUIMMOE 03.04.202
nemkenne. CoHeyHas CUCTEMa 4
Bun 3Bé3nnoro nebda. Co3sesnus,

83 SIpPKUE 3BE3bI, IUNTAHETHI, KX BUJINUMOE 04.04.202
nemkenne. CoHeyHas cUCTeEMa 4
Comnie. ConHeuHast aKTUBHOCTD.

84 H : 05.04.202
Uctounuk sneprum ConHua u 3BE311 4
3BE3bI, X OCHOBHEIE

85 XapaKTEPUCTUKH. 3BE3/IbI INIABHON 10.04.202
IIOCJIEI0OBATEIILHOCTH. 4
BryTpeHHee cTpoeHue 3BE3 .

CoBpeMeHHBIE TIPeACTaBICHUS O

86 p pedl 11.04.202
MIPOUCXOKICHUH U dBOtonnK CoJTHIIa 4
U 3BE3]

Muaeunsiii [1yte — Hama I'anakTuka.

87 y 12.04.202
ITonoskeHue u ABUKEHUE . 4
Comana B I'amaktuke. I'anakTuku.

88 OJHIL 17.04.202
UYépHbIe OBIPHI B SAPAX TATAKTHK 4
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Bcenennas. PasOeranue rajaxkTuk.
Teopus bosboro B3peIBa.

89 18.04.202
PennkroBoe n3nydeHue. 4
MerarajiakTuka

90 Hepemennsie mpobaeMbl aCTpOHOMHUHT 19.04.202

4
91 Hepemennsie nmpobaeMbl aCTpOHOMHUH 24.04.202
4
KonTponbhas pabota « DneMeHTHI

92 P P 25.04.202
ACTPOHOMUU U aCTPOPHU3UKI 4
O6o6maromuii ypok. Pons ¢pusnku n
ACTPOHOMHUHU B YKOHOMUYECKOMH,

93 TEXHOJIOTHYECKOH, COIMAJIbLHON U 26.04.202
ATUYECKOH chepax AesATeTbHOCTH 4
4eJloBeKa
O6o0matomuii ypok. Pons ¢pusuku u
ACTPOHOMHUU B YKOHOMUYECKOMH,

94 TEXHOJIOTHYECKOH, COLIMAJILHON U 02.05.202
ATHYECKOH cepax NesaTeIbHOCTH 4
4eJioBeKa
O6o0matomuii ypok. Poms u mecto

95 (bU3UKU ¥ aCTPOHOMUHU B 03.05.202
COBPEMEHHOM HAYYHOM KapTUHE MUPA 4
O6o06maromuii ypok. Ponb

M3UYECKON TeopuH B (POPMHUPOBAHUU

96 ¢ “OPHI B (hOPMIp 08.05.202
IIpeJICTaBICHUN 0 PU3NUECKON 4
KapTHHE MUpa

97 O6o6mmaromuii ypox. Ponb
¢busngecKkoit Teopuu B GOPMHUPOBAHUN 15.05.202
IpeJCcTaBICHUN 0 GU3NYECKON 4
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KapTHHE MUpa

O6o6matromuii ypok. Mecto
¢du3uUecKoil KapTHHBI MUpa B 00IIEM

98 1 16.05.202
pAly COBPEMEHHBIX €CTECTBEHHO- 4
HAyYHbIX NPEJICTABJICHUN O IPUPOJIE
99 Pe3epBHblii ypok. MaruutHoe mnoJe. 1 17.05.202
DeKTpoMarHuTHast MHIYKITUS 4
100 PesepBHbli ypoK. MarautHoe mnoie. 1 29.05.202
DneKTpOMarHuTHast UHIYKITUS 4
PesepBHbIif ypok. OnTuka. OCHOBBI
101 CIIelIMaIbHON TEOPUH 1 23.05.202
OTHOCHUTEIHHOCTU 4
Pesepusiii ypok. KBanroBas ¢usnka.
bu6muoreka [JOK
102 DJIeMEHThI ACTPOHOMUH U 1 24.05.202 https://m.edsoo.ru/f0d1 784
acTpoU3UKH 4

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usmka, 11 knacc/ benara B.B., JlomauenkoB U.A., [TaneOpariieB FO.A., AkimonepHoe
obmectBo «M3aarenscTBO «IIpocBemenne»

» ®usmka, 11 knacce/ I'engenmreitn J1.3., Bynatosa A.A., Kopuunses U.H., Komkuna A.B.,
OO6m1ecTBO ¢ orpaHnyeHHOM 0TBeTCTBeHHOCTHI0 « BMHOM. JlaGoparopust 3HaHu»; AKITMOHEPHOE
obmectBo «M3narenscTBO «lIpocBerenne»

» ®usuka, 11 kmace/ U3eprun D.T., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «Pycckoe
CJIOBO - YUCOHUK)

» dusuka, 11 kmace/ KacesaoB B.A., O01iecTBO ¢ OrpaHUYeHHONW OTBETCTBEHHOCTHIO «/[PODAY;
Axuunonepsoe obmectBo «M3narensctBo «IIpocBemenue»

» ®usuka, 11 kmace/ Msxumes I'.J1., bByxosnes b.b., Yapyrua B.M. nox penakiueit
[TapdenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenuer»

» ®usuka, 11 kmace/ Mskumes I'.41., [letpoBa M.A., YroasaukoB O.C. u npyrue, O61ecTBo ¢
OTpaHUYEHHOU OTBETCTBEHHOCTHIO «IPODAY; AkimonepHoe obmectBo «M3marenbcTBo
«IIpocseuienue»
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