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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETo
oOpa3oBaHMs pa3zpaboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMM K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTesIbHOW mporpammsbl, mnpeactaBieHHbIX B OI'OC
COO, a Takxke c ydy€roM (QenepanbHON pabouell mporpamMmbl BOCHHUTAHUSA U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusnka» B 00pa3zoBaTelbHBIX
OpraHu3anusax Poccuniickon denepanum, peanu3yommux OCHOBHBIE
00pa3oBarenbHbIE NPOrPAMMBI.

ConmepxxaHue mnporpamMmbl 10 (PU3MKE HANpPaBJIEHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYyYHOM KapTHUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢usnuke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIESATEIHHOCTHOTO
nonxona. IIporpamma no ¢usuke coorBerctByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, TPEAMETHBIM M METAIPEAMETHBIM pe3ylbTaTaM
oOy4deHHUs, a TaKXE€ YUYUTHIBAET HEOOXOAMMOCTh PEAIM3ALUU MEXKIIPEIMETHBIX
CBs3e (DM3BHKM C €CTEeCTBEHHO-HAYYHBIMH YYEOHbIMH IpeaMeTamu. B Hel
OTIPE/CIIAIOTCS OCHOBHBIE LIENU M3ydeHUs (U3UKH HAa YPOBHE CPEIHEro OOILIEero
o0pa3oBaHus, TUIAHUPYEMBbIE PE3YNIbTAThl OCBOEHUSA Kypca (DU3UKU: JTMYHOCTHBIE,
MeTanpeIMeTHbIC, MpeIMETHBIC (Ha 6230BOM YPOBHE).

ITporpamMma 1o (pusmke BKIIOYAET:

e IUIAHMPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pu3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3YIbTAThI MO roj1aM O0yUEHUS;

e coJepkaHue yueOHoro npeamMera «Puznka» no rojgaM o0ydeHusl.

dusuka kak Hayka O HamOojee OOIIMX 3aKOHax IPHUPOABI, BBICTYyINAs B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu# 00 okpyxkatoieM mupe. LLkonpHbIN Kype HU3HKH — cCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBIICHHWM, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH,
dbuznyeckoit reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  OmpenesseT XapakTep M pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCA, TMOJIy4YeHHUS! HOBBIX MAaTe€pHaloB C 3a/laHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIAJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaronuxcs, B (opMUpOBaHME YMEHUU MPUMEHSTH
HAYYHBI METOJT O3HAHUSI IPU BBIMIOJIHEHUN UMH YU€OHBIX UCCIIEIOBAHUI.

B ocHoBy kypca ¢wu3ukm 11 YpOBHS CpEIHEr0o o0O0IIero oOpa3oBaHUs
IOJIOKEH Pl HAEH, KOTOpPblE MOXHO pacCMaTpuBaTh KaK MPHUHLHUIBI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3UKH, BKIIOUYAET KaK
BOTPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce siBisieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHIECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢usukm mpeamonaraert
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUUYECKHUX M TEXHOJOTUYECKHUX TMPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcs NOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npo0sIeM paloOHaILHOTO IPUPOIOIOIB30BAHUS U HKOJIOTMYECKOI 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SABISAIOTCA (pusmueckue Teopuu (PopMUpOBAHUE TPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (MU3UIECKON TEOpHH, posii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O MPUPOJE, TIPaHUIIAX
OPUMEHUMOCTH TEOpUM, ISl OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHCTeMHO-ICSITENBPHOCTHBIN TOIX0MI B Kypce (U3UKU pean3yeTcs MPEekIe
BCEro 3a CUET OpraHu3alUMi SKCIEPUMEHTAIbHOW AESATEIbHOCTH OOYyYarolUXCS.
s 6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A0OpaTOpPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOIIUN CHUCOK YYEHHYECKHUX
IpaKTHUECKUX PaldoT. BuljeneHue B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISIETCS y4YaCTHUKaMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHalieHuss kabuHera ¢usuku. [lpu »d>ToM obOecreuynBaeTCsi  OBJAJCHUE
OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIC H3MEPEHUS, WCCIEAOBAHUS
3aBUCUMOCTEH (M3MUECKUX BEIMYUH M TIOCTAaHOBKY OIBITOB TIO TPOBEPKE
MPEJIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACUETHBIX U KadeCTBEHHBIX
3amad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33JlayM C SIBHO
3aIaHHON (PU3UYECKON MOJCIIBIO, TIO3BOJISIIOIINE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUpPYS 3HAHHUS U3
pa3HbIX pasnenoB. i1 KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MPOTEeKaHUA (U3NUYECKUX SBJIEHUH M TPOLECCOB B OKpYKAIOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIM AJI CHTYallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu DPI'OC COO k wMarepuanbHO-
TEXHUYECKOMY OO€CleueHHI0 Y4eOHOro mporecca 0a30oBbIii ypOBEeHb Kypca
¢bu3MKN Ha YPOBHE CpelHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
IpeIMETHOT0 KaOuHeTa (M3MKH WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunHere (pu3MKu TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYAOBaHWE JUIsl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUCHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanoHHOE  000pynoBaHHe (QOpPMHUpPYETCSI B COOTBETCTBHUH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U  OOECHeYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (PU3HMKE KIIOUYEBBIX JEMOHCTpAaIUil s
UCCIICIOBAHMUSI  U3YyYaeMbIX SIBICHMA M  TIPOLECCOB, OSMIHUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMECHECHHIA.

JlaGopatopHoe 00OpymOBaHME ISl YYEHWYECKHMX TPAKTHUUECKUX pPadoT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
Ja00paToOpHOTO O0OPY/IOBaHUS JOJKHBI OBITh TOCTPOSHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMU LENSIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
HCCIIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBJICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu B PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAHHEM
$uznyecKuX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKK AL PA3BUTHS IPYTUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHUH.

JlocTrxeHrne ATUX 1enei 00ecreuynBaeTCsl pelieHHeM CIISAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKH Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHWE  CUCTEMBl  3HAaHUH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUH TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OOBSICHEHHS] (PU3NUYECKUX SBJICHUW B TIPUPOJAE U JJs TPHHITHUS
MIPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NUEeCcKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
¢u3nYeCKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
OTpezieNIeHUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JaHUE YCJIOBUU I PA3BUTHsS YMEHUMN MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha usyuenue ¢usuku (6a30BBI ypOBEHb) HAa YpOBHE CpPEIHEro OOIIero
oOpazoBanust otBoautcs 136 gacoB: B 10 kimacce — 68 gacoB (2 yaca B HEIEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb Je€JaeT BBIOOP
npoBeeHus] J1adOpaTopHbIX paboOT M OMBITOB € YYETOM MHIUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIMUXCA.



COJEPKXAHME OBYUYEHUA

11 KIIACC

Paznen 4. DiaekTpoauHaMHUKAa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUSA

[ToctostHHBIE ~ MarHUTHL.  B3aMMOJEMCTBUE  ITOCTOSAHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTtHONM uWHAYyKIMH. [IpuHimn cynepnosunnu
MarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKUMU. KapTuHa JMHUI MarHUTHOU
WHIYKIWH TOJISI MOCTOSHHBIX MArHUTOB.

MarautHOE 1OJIe NPOBOJHMKA C TOKOM. KapThHa nuHWUNA WHAYKIUA
MArHUTHOIO TOJS JUJIMHHOTO MPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTylIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoeicTBue NpoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOJly/ib U HanpaBiieHue. JIBUKEeHHE 3apsyKEeHHON YacTHUIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pa6ora cunbl Jlopenna.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. OJIEKTPOJBHXKYILNAsA Cula HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanest.

BuxpeBoe »snexTpuueckoe moJie. OJIEKTPOABWKYIAs CHIA HHAYKLIHH B
ITPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh. SIBIIEHME CaMOMHIYKLIMH. OJEKTPOJABMXKYIIAs CuUia
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: TOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOIABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YacTULl, UHIYKIWOHHAS [1€Yb.

Llemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MAarHUTHBIM I1OJIEM.

JIuHUM UHAYKIIMA MAaTHUTHOTO TOJISL.

B3anmonencTBre 1ByX MPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHune 3JIeKTPOMarHuTHOM UHIYKIIHAH.

[IpaBuiio Jlenna.



3aBUCHUMOCTh JJIEKTPOJABUKYIIECH CHJIbI MHIYKIIMU OT CKOPOCTH WM3MEHEHHS
MAarHMTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

M3ydeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTA HA PaMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM WHAYKIIHH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHbLE KONEOAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonunueckue kosiebanus. Ilepuon, yactora, amrmmTyna U (asa kojieOGaHUM.
[IpyXHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuil. [IpeBpaiienue 3Heprun Npu rapMOHNYECKUX KOJIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUWYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJCATBHOM KOJI€OATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyeOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemennbiii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3NEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyecknue ycTpoWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KOJIeOATEIBHONW CHUCTEMBI (MPYKUHHBIA WA
MaTEMaTUYECKU MASITHUK).

HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanue cBOMCTB BIHYXKICHHBIX KOJI€OaHUH.

Habmonenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HAIPSDKEHUST OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3zonanc mnpu TmOCIENOBATENBHOM COEAUHEHHHM PE3UCTOPa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY AIEKTPONEPEAAUH.



Yuenuueckuui sxcnepumenm, nabopamopHuie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOoieOaHUM rpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMaAZHUNHbIE 60IHbL

MexaHnudeckrue BOJIHBI, YycioBHsS pacnpoctpaHeHus. llepuon. Ckopocth
pacnpocTpaHeHuss M JUIMHA BOJdHBL. [lomepedHble M NPOJOJIBHBIE  BOJIHBIL.
WnTepdepenus u quppakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPEIOMIICHHE, MOJSIpU3anus, audpakuus,
uHTepdepenus. CKOpoCcTb dJEKTPOMArHUTHBIX BOJIH.

[IIkana 3I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3u U TeneBuacHusA. Pagnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Hab6monenue natepdepeHny U AMPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
9acTOTOM KoJjeOaHHH.

HccnenoBanne  CBOMCTB — DJEKTPOMArHUTHBIX — BOJIH: OTpa)keHue,
peroMIICHUE, MOJSIpU3alus, AUPPaKIusi, THTEpPEepeHIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsAMOIMHENHOE pacHpOCTpaHEHHE CBETa B
OJHOpPOJIHOM cpene. JIydu cBera. ToueyHbI HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHUs cBeTa. llocTpoenne n3o0OpakeHuil B
IUJIOCKOM 3€pKae.

[Tpenomiienue cBeTa. 3aKOHBI ITPEIOMIIEHUS CBeTa. AOCONIIOTHBII OKa3aTelb
npenomieHus. [lonmHoe BHyTpeHHee orpaxenue. I[IpenenbHbId yroa IOJHOTIO
BHYTPEHHETO OTPAKEHUSI.



HMucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosiHue W ONTHYECKas cuia TOHKOM JuH3bL. [locTpoeHune u3oOpakeHUN B
coOMpaloIMX U PacceuBaOIIMX JiMH3aX. DopMysia TOHKOHN JIMH3BL. Y BEIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. WuTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMoOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JludpakimoHHas peméTka. YCJIOBHE HaOI0ICHUS
[JIABHBIX ~MAaKCUMyMOB IIpM IIaJICHHH MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
OMTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Llemoncmpayuu

[IpssMONMHEWHOE pacCIpOCTPaHEHUE, OTPAKEHUE M TNPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpBHI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanne cBOMCTB M300paK€HUH B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmonenune natepdepeHnm crera.

HaGmronenue nudpakiuu cBera.

HaOmronenue aucnepcuu cBeTa.

[lonyuyeHne cnekTpa ¢ MOMOILIBIO IPU3MBL.

[TonyueHue cekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

M3mepenne nokasaress NpesioMIIEHNs CTEKIIA.

HccnenoBanre cBOMCTB M300paXE€HUM B JIMH3AX.

HabGnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crieIUAJIBHON TEOPHH OTHOCUTEIBHOCTH
I'panuiel  OPUMEHMMOCTH — Kilaccuyecko — MexaHuku.  IloctynaTsl
CHELMAIBHOM TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH DUHIITEHHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHHUE
JUTVHBI.
DHeprus U UMILYJIbC PEISITUBUCTCKON YaCTULIBI.



CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISITUBUCTCKOM YaCTHUIbl. DHEPIHs
ITOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. opmyna [lnanka cBsi3u sHEpruM GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OTtkpeiThe 1 ucciaeaoBanue ¢poroddpdexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dboroaddexra. Ypauenue OuHITeiHa 151 doTodddexra. «KpacHas rpanuiiay
doTtorpdexra.

Jasnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOe NJeCTBUE CBETA.

TexHrueckue YyCTpONCTBA U MPAKTHUECKOE MNpPUMEHEHHE: (OTOIIEMEHT,
doromaTuuk, coHeuHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeIHEro GhoTodddexra.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHII.
[Lmanerapnas moxpens aroma. Ilocrynmatel bopa. M3nmydenue wu morsioumieHue
(GOTOHOB MpU MEpexojie aToMa C OAHOrO0 YPOBHS DHEPruu Ha JApyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

BonnoBele cBoiicTBa yactuul. Bonnel ne bpoinsa. KopnyckynsspHO-BOJHOBOM
JyaJIn3M.

CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Llemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3IIyYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HaOmronenue muHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIONIUE CIOXHOCTh CTpoeHUsl snapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  coctasa



panuoakTuBHOTrO wu3nMydeHus. CpoiictBa anbga-, Oera-, ramMma-u3ITy4CHHS.
Brnusinue paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpona. Hykmonnas mopens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otormnsl.

Anba-pacnan. OJEKTPOHHBI W TO3UTPOHHBIM Oera-pacnan. ['amma-
U3NTydeHHe. 3aKOH PaJIMOAKTUBHOIO pacraja.

OHeprus CBsA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledexT maccol sapa.

Snepnpie peakuuu. /leneHne u CUHTES SA€ED.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOM DHEPrETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

OnemeHTapHble YaCTULbL. OTKPBITUE TO3UTPOHA.

MeTop1 HaOMIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHUII.

®dyHaMeHTalbHbIE B3auMOIeHcTBUS. EMUHCTBO (pn3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpouCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siepHblil peakTop, aToMHasi 6omM0a.

Llemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Otansl pa3BUTUS acTpoHOMUU. [IpUKkiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, X BHUIAUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuwk sHeprun CosHIA W 3BE3N.
3BE31bI, UX OCHOBHBIE XapAaKTEPHUCTHKHU. J[narpamma «CHeKTpaidbHBIM KIAcC —
CBETUMOCTbY». 3BE3[bl TJABHOM IIOCJIEI0BATEIbHOCTH. 3aBHCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOM IIOCIENOBATENBHOCTH. BHyTpeHHee cTtpoeHue
3BE31. COBpEMEHHBIE MPECTABICHUS O NMPOUCXOKIAECHUN U 3Boonuu ConHIa u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHBIE ABIPHI B Sapax
TaJIAKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa061a. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3ydEeHHE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpo6ieMbl aCTpPOHOMUMU.

Vuenuuecxkue nabnrooenus



HaOmronenusi HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOMyIIapus U IPKUE 3BE3IbI.

HaGmronenus B Teneckon JIlynsl, mianet, Miieunoro Ilytu.

O6o01maromee NOBTOPeHUE

Ponp ¢usuku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M ATUYECKOH cepax NesaTeTbHOCTH YeJIOBEKa, POJIb U MECTO (QU3UKHU
U aCTPOHOMUHM B COBPEMEHHOI HAay4YHOW KapTHHE MUPa, poib (PU3NUECKON Teopuu
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nuecKkoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (hakT, TUMOTe3a, (Pu3nyeckas BEIWYMHA, 3aKOH,
Teopusl, HaAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUECKUE
GyHKIUUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKUHWH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
IPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEyroJIbHUKOB,
OTpeIeJICHHE TUIOIIAIN TIIIOCKUX Uryp u o0béma Tell.

buonoeusa: »nektpuueckue sBICHUS B JKUBOW Mpupoje, KosebaTeabHbIe
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBIICHUS B )KUBOW MPUPOJIE, TEUCTBUE
paanauy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PpEIIETKH, CHEKTPaIbHbIN
aHamms.

l'eoepagusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3aJICKA MArHUTHBIX PV,
dhoTOoChEMKA 3eMHOM TTOBEPXHOCTH, MPECKAa3aHUE 3eMIICTPSICEHUH.

Texnonoeus: IJHHUM DIEKTPONEpPEAAd, TEHEPATOP IMEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKLUWOHHAS I[€4Yb, pajap, PaaUONpPUEMHUK, TEJIEBHU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJTHEeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOTO Tpenmera «®Du3nMKa» HA YPOBHE CpPEIHETO OOIIeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIIETYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS yueOHOro nmpeamera «Ou3nka» A0TKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIMUXCS PYKOBOICTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CUCTEMOM ILEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUIINH 00YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKNUX LEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMHU B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEHICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOEHNE YCTOWYUBOTO Oy TyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npuUCyIero (pu3nyeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHalbHON esATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oyayieil npodeccun U peasn3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE I1JIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa 3KOJOTMYECKUX MPOo0IeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ICHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LeJIed YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOLINXCS 3HaHUHU 10 (pU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHsd  (QU3MKU  OCYLIECTBJIATh  IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeicTByA:
CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyaIM3UpOBaTh  MNpPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3a]1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS NPOOJEMbl ¢ y4€TOM aHalv3a HUMEIOIIUXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM IEITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEaJbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSMU U METOIAAMHU
(bu3nYeCcKo HAYKH;



BJIaJICTh HABBIKAMHU Y4eOHO-HCCIICI0BATEIBCKOW U MIPOCKTHOW JACATCIEHOCTH
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOMCKY
METOJIOB pelieHUs 3a1ad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIAQJIETh BUJAMH JICATCILHOCTH 1O TOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETAINNA, TPEOOPA30BAHUIO W TPUMCHCHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIUsIX, B TOM YHUCJIC TIPH CO3JaHUH YICOHBIX IIPOCKTOB B 00JIACTH (DU3HKH;

BBISIBJSITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MapaMETPhl K KPUTESPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE pEHICHUS 3a7add  pe3yJbTaThl,
KPUTHYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 00pPa30BATEILHOMN
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIECHUBAThH MPUOOPETEHHBIHN OIIBIT,

yMETb TEPEHOCUTh 3HAaHHUA MO (PU3MKE B MPAKTUYECKYIO O0OIacTh
KHU3HECATECIILHOCTH,

yYMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITIOAXO0/IbI M PEIICHUS,

CTaBUTH MPOOJIEMBI U 33Ja4H, JIOITYCKAIOIIHE aTbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJy4eHUsS WHPOPMAIUU (PU3NIECKOTO CONCPIKaHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITETLHO OCYIIECTBISATh IOUCK, aHAIU3,
CUCTEMATH3AIMI0 W HWHTEPIPETAi0 MHOOPMAIIMKA PA3IUIHBIX BUAOB M (HOpM
IIPEJICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONB30BaTh  CpPeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX ¥ OpraHU3aIlMOHHBIX
3aad  C CcoOMIofeHHEM TpeOOBAaHWN HPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€30TTaCHOCTH;

CO3/aBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUs B PpasIUYHbIX (opmarax c
yu€TOM Ha3HAYCHHS MHPOPMAITUHU U [EJICBOW ayTUTOPHH, BRIOUPAst ONITUMAIBHYIO
(dbopMy MpeACcTaBICHUS ¥ BU3yaTU3allnu.

KoMMyHUKATHBHbIE YHUBepCcAJIbHbIE yueOHblIe 1eiicTBUS:
OCYIIECTBIISITh  OOIlEHWE Ha Yypokax (U3MKKM HU BO BHE-YPOUHOMU
JeSITENIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(PJIMKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

IOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OLIMX
MHTEPECOB ¥ BO3MOXKHOCTEN KaKJI0T0 WieHa KOJUIEKTUBA;

OpUHUMATh LEJIHM COBMECTHOH  JIEATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JTOCTUIKEHUIO: COCTaBJATh IUIAaH JAEWCTBUA,
pacrpenenarth pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOErO BKJAJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
o0IMii pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE TMPOEKTHI, OLEHUBAaTh HUIEH C TMO3WIMU HOBU3HBI,
OpPUTHHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIMSIX, IPOSBISATH TBOPYECTBO H BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBEpCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO JESITENBHOCTh B 00JIACTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, TJIaH BBINOJHEHUS MPAKTHYECKOW paboThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacimupsITh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSIBICHUIO JPYAULIMUA B 00JacTH
(bU3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEPILAEMBIX JIEUCTBUH M MBICIUTEIbHBIX IPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHU;



UCIIOJIb30BaTh MPUEMBI PEQUICKCHH IS OLICHKH CHTYaIliH, BRIOOpA BEPHOTO
peIICHNS;

yMETh OIICHWBAaTh PHUCKH W CBOCBPEMECHHO NPHHUMATH PEIICHUS IO WX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI WM aPTyMEHTHl JPYTHX TpU aHalM3€ pPe3yIbTaToB
JCSTCIIBHOCTH,

PUHUMATH CeOsl, TOHMMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TpU aHAKW3€ pPEe3yJIbTaToB
JIeSITEIEHOCTH,

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce MoCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHHUS IPOTPAMMBI
no (QuU3MKE IS YPOBHS CpeaHEro ooOmero oOpa3oBaHUs y OOYyYarOmUXCs
COBEPIICHCTBYETCS SMOIIMOHATbHBIH WHTEIJICKT, MIPEeIMOJIararo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUsI, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAILHOE
COCTOSTHUE, BUJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOM AMOIMOHAIBHOHN cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAHMS, BKIIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJaNTUPOBAThCA K
YMOIMOHAIBHBIM H3MEHEHHSIM | MTPOSIBIIATH THOKOCTD, OBITh OTKPBHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIONICH CTPEMIICHHUE K JTIOCTIKEHUIO IS U
yCIIeXy, ONTUMHU3M, WHHUIIMATHUBHOCTh, YMEHHE NEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTBIBATH €ro TIPH OCYIICCTBICHUM OOMICHHS, CIOCOOHOCTh K
COYYBCTBUIO U CONIEPEIKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBaTh OTHOIICHHUS
C IPYTUMHU JIFOJIBMHU, 3200TUTHCS, POSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K xonmy o0yuenuss B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax PoOJb U MeCTO (U3MKU B (POpMHpPOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIIBHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYECHHBIX (U3UYECKUX MOJIEIEeH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAJbHBIN a3, MOJIEIIM CTPOCHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pelieHnH PU3NUECKUX 3a/1ay;



pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE IMaJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, HWHEPIIHUS,
B3auMOJIelicTBUE Tell, MU dy3us, OPOYHOBCKOE JIBM)KEHUE, CTPOSCHUE KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHHE 00bEMA TeJI MPU HarpeBaHUU (OXJIAXKICHUH ), TEIIJIOBOE
paBHOBECHE, MCHAPEHUE, KOHJCHCAlUs, IJIABIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIICHUE JABJICHUA T'a3a MIPU €r0 HAarpEBAaHUU B 3aKPBHITOM
cocyZie, CBSI3b MEXAY NapaMeTpaMHU COCTOSIHMSI Ta3a B  M30IpOlEeccax,
3JIEKTpU3als TN, B3aUMOJICVCTBHUE 3apsIIOB;

OTIMCHIBATh MEXAHWYECKOE NBIKCHHE, WCIONL3Ys (DU3NYECKHUe BEITMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIYJIbC Te€Jla, KWHETUYECKas dHEPrusi, MOTCHUUAIbHAS DHEPTUsl, MEXaHUYECKas
paboTta, MexaHWYecKash MOIIHOCTh; IIPU ONUCAHUM TMPABUIBLHO TPAKTOBAThH
(bU3MYECKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJINYMHAMM;

OIMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCTIONB3Yyd (U3WUYECKUEe BEIMYMHBI: JaBJIGHHE Tasza, TeMmIleparypa, CpeaHss
KMHETHYECKAsl YHEPIrUsl XaOTUUYECKOIrO JBUKEHHUS MOJIEKYJ, CPEIHEKBAApPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KO3(PIUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; IpPH OMNHCAHUU
NPaBWIbHO TpaKTOBaTh (DU3WYECKUH CMBICT HCIOJIB3YEMbIX BEIWYMH, HX
0003HaYeHUs W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIMUYNHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTONB3Ysl (PU3NUECKUE BEITUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIUAN, PA3HOCTh MOTECHIMAJIOB;
Py ONMHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (PU3UUYECKH CMBICT HCIIOJIb3yEMBbIX
BEITMYMH, WX OOO3HAYECHHsS] W CIUHMIIBI; YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJTUYHUHY C APYTUMH BEIMYUHAMY,

aHaJM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (PU3UUYECKUE
3aKOHBI Y TIPUHLKIBL: 3aKOH BceMHUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHEHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHUS MMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NMPUHIUII PABHOINPABUS WHEPLUAIBHBIX CHCTEM
OTCYE€TA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON SHEPrUU TEIJIOBOTO JIBUKEHUS MOJICKYJ C
a0COJIFOTHON TeMIlepaTypoi, NEPBbI 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO



(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIOBUS (TPAaHMIIBI,
o0jacTu) NPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIE TPHUHIIMIBI JEHCTBHUS MAIllMH, MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B
IMOBCEIHEBHOM XKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C WCIIOJNIB30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUN, MPH 3TOM
dbopmynupoBath mpobiieMy/3amadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
co0upaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHUS, MPOBOAWTH OMBIT U
(dbopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (U3NUECKUX BEITUYUH, IPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUsS W HWCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHNUM;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXIYy  (QU3NYECKUMHU  BEIMYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpOBaTh PE3yIbTaThl TMOIYYECHHON 3aBUCHUMOCTUA (DU3WYECKUX BEIUYHH B
BU/JIe TAOJIUII U TPaUKOB, ACNIaTh BHIBOBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

coOrofaTh MpaBmia 0€30MacHOTO TPyla MPHU MPOBEICHUU HCCIICIOBAHUN B
pamMKax y4eOHOTO DSKCIEpUMEHTa, Y4eOHO-MCCIEIOBATENhCKOM W TPOSKTHOM
JEATEILHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHOW (DU3HUECKON MOIENbIo,
UCTIONB3YS (PM3UUECKHEe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aa9n
BBIOUpaTh (PU3UUECKYIO MOJECIb, BBIICIATh (DU3NUECKHE BETUYMHBI U (DOPMYIIH,
HEOOXOaMMBbIC I €€ PEIICHHs, MPOBOIUTh PACUEThl U OIEHWBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUECKOU BEIIMYUHBI,

pelaTh KaueCTBEHHBIC 3a7a4i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IIENIOYKY PACCYXICHHI C OMOpPONM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SBICHNUS;

WCIIOJIb30BAaTh ~ TPU  PEIMICHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
Y TIPEJICTABJICHUS Y9eOHOW W HAyYHO-TIOMYJISIPHONH MHGPOpPMAIIMH, MMOTYIYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTyYaeMyI0 HH()OPMAIIUIO;

MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKu, OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHUPA, B PAa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JU1s obecnieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ NMpUOoOpaMu U TEXHUYECKUMHU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COONIIOIEHUSI HOPM 3KOJOTHYECKOTO
MTOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TpyHdmne C BBHIMNOJHEHHEM pPAa3JIMYHBIX COLHUAIBHBIX POJEH,
IUIAaHUPOBATH pPadOTy TPYIIlbl, PaLUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBAaTHO OIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIIBI B PEIICHUE PacCMaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHbl MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
(du3nYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl NPUMEHEHUSI M3YyYEHHbIX (U3UYECKUX MOJIENeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsif, Jyd CBETa, TOUEUHbI UCTOYHUK CBETA, siepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3aj1ay;

pacrno3HaBaTh (pU3nMUecKe sBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAHTOBOW (DU3UKH: 3IEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuToOB, OJJIGKTPOMAarHUTHas MHIYKUUSA, JACMCTBME MAarHUTHOIO TIOJIA Ha
IPOBOJHUK C TOKOM M JBIKYIIMHCS 3apsl, 3JEKTPOMAarHUTHBIE KoJeOaHus U
BOJIHBI, NPSIMOJIMHEWHOE pPAaCHpOCTPaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
uHTepdepeHys, audpakuus W TOMApHU3AIUsS  CBETa, JTUCHEPCUs CBETa,
dboTtoanekTpudeckuii 3gdexT (hoTodrddhexT), cBeTOBOE AaBieHHUE, BOSHUKHOBEHUE
JUHEHYaToro CHeKTpa aToMa BOAOPOZAa, €CTECTBEHHass M MCKYCCTBEHHas
pazoaKTUBHOCT;

OMUCHIBaTh W3YUYEHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  NPOBOJUMOCTh  Pa3jIUYHBIX  Cpel) U
3JIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HMCMONb3Ys (U3MUECKUE BEIUYUHBL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANPSDKEHHE, AIEKTPHYECKOE
CONPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAas cuiia, paboTa TOKa,
WHAYKIMS MarHUTHOTO MOJs, cuia Ammepa, cuna JlopeHua, HWHIYKTUBHOCTD
KATYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IMOJei, MepuoJl M YacToTa
Kojie0aHUN B KoJeOaTeNIbHOM KOHTYpe, 3apsii M Cujla TOKa B Mpollecce
TapMOHMYECKHUX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pAaCcCTOSHHE U
ONTHUYECKAass CHWJa JIMH3bI, TPU OIMMCAHUHU MPABUWIBHO TPAKTOBATh (HHU3MUECKHIA
CMBICTT HCTOJB3yEMBIX BEIWYUH, HMX OOO3HAYCHUS W EIAWHMIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIINE JaHHYIO (U3WYECKYI0 BEJIMYMHY C JIPYTUMHU
BEITUYMHAMU;



OMKCHIBATh M3Y4YCHHBbIE KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUOJ MOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SJ€p, IpPU OINUCAHUU INPABUIBHO TPAKTOBaThb (U3NUYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHs M EIUHMIBI, YKa3blBaTb (OPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAaUCHUE (PU3MUECKOMN BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SBICHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI M MPUHIMUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0BAaTENBHOIO U NapauleIbHOTO
COEIMHEHUs] TPOBOJHUKOB, 3aKkoH JDxoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PacpOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DiHIITeiHa 11 (oTorddekra,
3aKOH COXpAHEHMsI SHEPIUHU, 3aKOH COXPAHEHHUs HMITYJIbCA, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpPAHEHMs] MaccOBOrO 4Mcia, mocTynatel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (JOPMYIUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIpAXKEHHWE U YCJIOBHs (IpaHUIbI, OOJACTH)
IPUMEHUMOCTH;

OIpEAEIIATh HAIIPaBJIIEHUE BEKTOpA MHAYKLUNA MarHUTHOTO 10JIs IPOBOIHUKA
C TOKOM, cHJibl AMIiepa u cuisl JIopeHua;

CTPOUTh M ONHCHIBATH H300paXKEHHE, CO3/1aBa€MO€ IJIOCKHM 3€epKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENO0BAHUIO (PU3NYECKUX SBJICHUN U
IPOLECCOB C HCIOJB30BAHUEM IPSAMBIX M KOCBEHHBIX HM3MEPEHUH: IPHU STOM
dbopmynupoBath mpobiieMy/3amadyy M THIOTE3y Yy4eOHOro JKCIEpPUMEHTa,
co0uparh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBAaHHUSA, MPOBOAUTH OMBIT U
(GbopMyIupOBaTh BHIBOJIBI;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMYUH, IPU
3TOM BbIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpsIMBIX  M3MEPEHMI: TpU OSTOM KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHPOBATH
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIUYMH B BUIE TaOIMI] U
rpa(uKoB, AeJIaTh BbIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHHUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeOBATENIbCKOW U MPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMICTB U JIAOOPaTOPHOIO
000pyI0BaHUS;

pemary pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJIENbIO,
UCHONB3YS (PU3HUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJauu



BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BETUUYMHBI U (POPMYIIHL,
HEOOXOUMbIe 171 €€ pElIeHUs, MPOBOAUTH PacuéThl M OICHMBATh PEaTbHOCTD
MOJy4YE€HHOTO 3HAUY€HHUs (PU3HUUECKON BETUYUHBL

pelaTh KaueCTBEHHbIE 3aJa4l: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUN C OMOpOM Ha HM3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SBICHNUS;

UCIONB30BaTh  MPH  pPEIIeHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(OPMAIMOHHbIE TEXHOJIOTUH JJIS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU
U MPEACTABJICHUS] YYEOHOW U HAyYHO-TIOMYJIIPHON MHGOpPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKU aHAIM3UPOBATH MOJIy4aeMylo HH(POpMaLIUIO;

OOBSCHITh TPHUHIUIBI JIEWCTBHUS MAIllMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HH,

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIs obecrieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ MpUOOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TIpyHmne C BBHIMNOJHEHHEM pAa3JIMYHBIX COLHUAIBHBIX POJEl,
IUIAaHUPOBATH padOTy TPYIIbl, PalUOHAIBHO paCHpEAeNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJIeKBaTHO OILEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOM ITPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unppoBbIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. 3JIEKTPOJAUHAMUKA
L1 MarunuTtHoe noje. IeKTpoMarHuTHas 1 3 bubmmoreka [JOK
’ WHTYKIIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
5 MexaHn4yeckHe U 3J€KTPOMarHUTHBIE 5 bubnmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
23 Orrrika 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

11 OCHOBBI CIEUATIBHON TEOPUH 4 bubmunoreka LIOK
OTHOCHUTEIIBHOCTU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU OMTUKHU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢
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Bbubmunoreka LIOK

4.2 C 4
ThoctHe atoma https://m.edsoo.ru/7f41¢c97c¢
bu6mmoreka [IOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41¢c97c¢
Uroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPU3UKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 7
Pa3znen 6. OBOBHIAIOIEE IOBTOPEHUE

6.1 Ob6o061aro1ee MOBTOPEHNE 4 ngg;i?:;;gg}i 41c97c
Uroro no pazgeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
[1]
J:;_“ Tema ypoxka Beero Koutpoabsnbie IIpakTuyeckue i[:;:ennﬂ ggizZEZfeﬂmee
padoThbI padoTsI pecypesI
[TocTosiHHBIE MAarHUTHI U UX

1 B3auMo/ieiicTBue. MaraHuTHoe 1oJie. 1 bubmuorexa [JOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIIHHU
MaruuTtHoe 1nose NpoBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 bubanorexka [HOK
B3anmoneicTerue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padota «M3yueHnue 1 | bubmmoreka [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa.

4 Jlaboparopnast pabota 1 | bubmmoreka [JOK
«HccnenoBanne 1eUCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBMEe MarHUTHOTO TOJISI Ha

5 JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY. 1 bubmmoreka [JOK
Cuna Jlopenna. PaGoTa critbt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpoMarauTHas HHAYKIUs. [loTok 1
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https://m.edsoo.ru/ff0c98fe
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BEKTOpa MarHUTHOU uHAyKuuu. 31C
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
nnaykiuu dapanes

Jlaboparopnas pabota
«HccnenoBanne sIBICHUS
AJIEKTPOMArHUTHON MHIYKIIAW

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE
camonHaykiuu. 9J1C caMOMHAYKIINH.

3Hepr1/1;1 MAarauMTHOI'O ITOJIA KaTyIIKHU C

TOKOM. DJIEKTPOMAarHUTHOE T10J1€

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHnYecKkue ycTpoicTBa U UX
MPUMEHEHHE: TOCTOSHHBIE MAarHUTHI,
SJICKTPOMAIrHUThI, 3JICKTPOABUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHII,
HWHAYKIIMOHHAA MCYb

10

O6o0maromuii ypok «MarautHoe
moJie. DIEKTPOMAarHUTHAS WHIYKIIHAS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

CamocrosiTenpHas paboTa 1mo Teme
«MarauTtHoe noJje. DJIeKTpOMarHuTHas
WHITYKITHAS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIC MEXaHHYECKUE
Kosebanus. ['apmMoHnUYeckue
KoJieOaHusl. YpaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajibiX KoJieOaHuii Tpy3a Ha
HUTHU OT JUTMHBI HUTH U MacChl rpy3a»



https://m.edsoo.ru/ff0ca150
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14

Konebarenbublit koHTYp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHNs B
U/ICATEHOM K0J1e0aTeIbHOM KOHTYpE.
AHaNOrus MeX1y MEXaHHYECKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMH

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHECHHS YHEPTUU B HICAITLHOM
KOJIeOaTeIbHOM KOHTYpE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusX. BoIHyXIeHHBIE
MeXaHHYeCKHe KoacOanus. Pe3oHaHc.
BBIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJIeOaHus

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepemenHsbIit Tok. CHHYCOUJAIBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U
HaAIPSKEHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [Ipoussoactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE JJIEKTPUIECKOT0 3BOHKA,
reHepaTopa IEPEMEHHOrO TOKa,
JIMHUU 3JIEKTpoliepesayd

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKHU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
KynbTypa ncrnosnb3oBanus
ANEKTPOIHEPTUH B IIOBCEAHEBHOM



https://m.edsoo.ru/ff0cb820
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JKU3HHU

MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopocth

bu6mmoreka [IOK

21 pacupoCTpaHEHHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U TPOOJIbHBIE BOITHBI
” 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubanorexa [HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX
23 cBoKcTBa U ckopocTh. [lkana bubmorexa [TOK
https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHUUMIIBI paIuOCBA3U U
24 TesieBUuAeHus. Pa3Butue cpeacts
cBs3U. Pagnosiokamuys
25 CamocrosiTenbHas paboTa bubanorexka [HOK
«KoiiebaHus 1 BOJTHBI https://m.edsoo.ru/ff0cc6f8
[IpsamonuHelHOE pacipoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuorexa [JOK
Toveunslii ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHune cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmorexa [TOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUI B IJIOCKOM 3epKalie
IIpenomnenue ceera. IlonHoe
)3 BHYTpeHHee oTpaxeHue. IIpenenpHbril bubmmoreka [JOK
YTOJ TTIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUS
29 JlaGopatopnas pabora «M3mepenue bubmmoreka [IOK

MOoKaszaTeJIsd MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a
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Jlunssl. [TocTpoenue n3obpaxxeHuit B

30 nuH3e. Popmysia TOHKOU JIMH3BI bubmorexa [TOK
- POPMY ' https://m.edsoo.ru/ff0cddle
YBenu4yeHue JuH3bI
Jlaboparopnas pabota
31 «HccienoBaHue CBOUCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. ClI0KHBIN COCTaB
0 6enoro csera. LIer. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
13 HNutepdepennus ceta. udpakius bubnnorexa HOK
ceera. JIudpakunonHas peméTka https://m.edsoo.ru/ff0ced22
14 [TonepedHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpuUOOPHI M YCTPOMCTBA U
YCIIOBUS UX 0€30MaCHOTO TPUMEHEHHUS
I'paHuIBl TPUMEHUMOCTH
36 KJIacCUYECKOM MexaHuku. [TocTynarsl bubmuorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3amMeneHue BpeEMEHHU U COKpallleHUE bubmorexa LOK
P P https://m.edsoo.ru/ff0cta42
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 gacTUIbl. CBSI3b MacChl ¢ DHEPTrUEH U buGnnorexa LIOK
’ P https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPIUsl MOKOs
39 CamocrositenpHast pabota «OnTuka. bubmmoreka [JOK

OcHOBBI cielIMANIBHOM Teopun

https://m.edsoo.ru/ff0cf610
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OTHOCUTCIIBHOCTH

®otonsl. Dopmyna I[Inanka. Dueprus

bu6mmoreka [IOK

40
¥ UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel16
OTKpBITHE U HCCIICIOBAHNE Eub 1OK
HOINOTEKA
41 oroa(ddexra. OneITe A. T'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbI poTorddpekra. YpaBHeHHE
42 BﬁHmTegHa J'Iq:l(b(l)OTOB(l)(;@)eKTa bubmorexa [TOK
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddexra
Hasnenue ceera. Onwitsl [1. H.
43 JlebeneBa. XMHYECKOE NEHCTBHE bubmmorexa LIOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoicTsa u
MPAKTUYECKOE IPUMEHEHHUE:
44
dboTodrmeMeHT, GOTOAATUHK,
CONTHEYHas OaTapesi, CBETOIUO]T
45 Pemenne 3agau mo Teme «DJI€MEHTBI bubmuorexa [JOK
KBAHTOBOW ONTHKH) https://m.edsoo.ru/ff0d0302
Mopens aroma TomcoHa. OTBITEI
46 Pezepdopna mo paccesHuio o-4actu bubmorexa [TOK
POOpA p t https://m.edsoo.ru/ff0d091a
[Inanerapnast MoJieIb aToMa
Bbu6nuoreka [JOK
47 IT b
OCTYyJIaThl bopa https://m.edsoo.ru/ff0d0afa
WNznydyenwne u nornomeHue ¢GpoTOHOB
48 i I/I}I/:Iqe exoe aTOMEIIH co H(?;o OBHS bubmorexa LIOK
p pexol . a M https://m.edsoo.ru/ff0d0afa
SHEPTUH Ha Apyroi. Buasl criekTpoB
49 BonnoBbie cBoOlCTBA yacTuil. BoJHBI bubmuorexa [JOK

ne bpoist. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM yanu3m. CrloHTaHHOE U
BBIHY)KJIEHHOE U3JIy4ECHHE

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaANOAKTUBHOTO U3ITYyYEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. BnusHue
PaMOAaKTUBHOCTH Ha KUBBIC
OpPTraHHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usiydeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B sijIpe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iiempl, TEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTEeTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. Meronbl HaOMIOACHUS U
PEruCTpalvy 3JIEMEHTAPHBIX YaCTHII.
Kpyraslit cton «@yH1aMeHTalIbHbIE
B3auMoIecTBUS. ENMHCTBO
¢bu3nvecKoil KapTUHBI MUPa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nHoro He6a. Co3Besnus,
SIPKHUE 3BE3/IbI, TTIAHETHI, UX BUIUMOE
nBrokenne. ConHeyHas cUCTeMa

56

Comune. CoHeuHast akTUBHOCTD.
Uctounuk sueprun CosiHia v 3BE€311



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3IbI TJIABHOM
nocie0oBaTeabHOCTU. BHyTpeHHee
ctpoeHue 38E31. CoBpeMEHHBIE
MPEJICTAaBICHUS] O IPOUCXOXKICHUU U
sBomtonnu CoJiHIA U 3BE3]

58

Muneunsiit [Iyte — Hama [Manaktuka.
Ilonoxxenue n neuxxenne CoiHIIa B
lanaktuke. ['anaktuku. YeépHbie
JIBIPBI B SIJpax TajJakTUK

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

Hepemennsie mpo0iieMbl aCTPOHOMUU

61

CamocrosiTenpHas paboTta «JIeMEHTHI
ACTPOHOMUU U aCTPOPUIUKI»

62

Oo6o0maromuii ypok. Pois dusuku u
aACTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH chepax NeaTeTbHOCTH
YyeJI0BeKa

63

O6o0maromuii ypok. Poms u mecto
(hU3UKH U aCTPOHOMHH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

64

O60o6maromuii ypok. Ponb
¢busnueckoit Teopun B GOpMUPOBAHUH
MpeACTaBICHUH 0 Pu3nUecKon
KapTHHE MHpa




O6o06mutaromuit ypok. Mecto
(hU3UIECKOI KapTUHBI MUPA B 00IIEM

65 1
PSAy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOAE

66 PesepBHbIil ypok. MarautHoe mnoie. 1
DNeKTpOMarHuTHAS WHIYKIHS
PezepBHbiii ypok. Ontuka. OCHOBBI

67 CHenuaIbHON TeoOpun 1
OTHOCUTEIbHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.

68 DneMEeHThI ACTPOHOMUH U 1 bubmmorexa [TOK

p https://m.edsoo.ru/ff0d 1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. KacbaHos B.A. ®u3umka 11 kn.: yueb. gnsa obweobpasosart. Yueb. 3asegeHnin. M.:Jpoda,
2019

2. A

M.PbimKkeBuy 3agavHuk 10-11 kn, gpoda 2019

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

B.T. OcbKkuHa «loypoyHoe NaaHMpPOBaHUE», MeToaMYecKoe nocobue

JHUMKNONEANYECKMIN CnoBapb OHOro ¢wusmKka: Ana cped. M CT. WK. Bo3pacta / cocT.
B.A.YyaHos. 3-e usa., ucnp. n gon. M.:Meaarormka-lNpecc

®dusnka: Cnosapb WKoAbHMKA. 7-11 Kn./ABT.-cocT. H0.U.AuK. M.:[lpoda,

Tpodumoa T.U. Pu3MKa: KpPaTKUIM CNPaBOYHMK LWKOAbHMKA 7-11 Kn.2-e mn3a. M.:[poda
(CnpaBo4HMKKN «Opodbl»)

®usuka 8 Tabanuax 7-11 kn cnpasoyHoe nocobue/AsT.coct. B.A.Opnos 2-en3a. M.:[ipoda
®usunka 8 popmynax 7-11 kn.: CnpasoyHoe nocobue/ABT.cocT. B.A.UAbUH. 2-e u3zg. M.:
Apoda

Fenbdrat U.M., leHaeHwTelH J1.3., Knupuk J1.A. 1001 3agava no ¢u3MKe C OTBETAMM,
YyKasaHuAMU 1 pelueHusamu.4-e nsa., nepepab. M.:Unekca

yunTech pellatb 3a4adm no GpuUsMKK: KHura ans yvawmxca/ MNog pea. A.H. Tapacosoit. M.
MpocselweHne

CasueHKo H.E. 3agaun no ¢pu13mKe ¢ aHaAn3om ux peweHua. M.: NpocseleHne

10. Manadees P.UN. npobnemHoe obyyeHne Ppusmnke B cpeaHen wkone. M.: npoceeLleHne

11.
12.
13.

NanunHal.A. 100 urp no pusuke. M.:MpoceeweHne. 1995
MporpammHO-mMeToaMYeCcKMe maTepuansl
A.M.PbimkeBuny 3agavHuk 10-11 kn, apoda 2019

14.T.H. CrenaHoBa «C60pHUK BONPOCOB U 33434 nNo ¢pusmke»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

HasBaHue pecypca (aBTop, ccblika Ha MHTepHeT-pecypc)

https://mrko.mos.ru/

http://www.all-fizika.com/




http://nsportal.ru/shkola/fizika

http://distant.msu.ru/course/view.php?id=89

http://www.drofa.ru/for-users/teacher/help/

class-fizika-narod.ru/

http://standart.edu/catalog.aspx?Catalog=227

http://mnHo6pHaykun.pd/

http://metodist.lbz.ru/

http:// www.russobit-m.ru

http:// www.media 2000.ru//



http://standart.edu/catalog.aspx?Catalog=227
http://%D0%BC%D0%B8%D0%BD%D0%BE%D0%B1%D1%80%D0%BD%D0%B0%D1%83%D0%BA%D0%B8.%D1%80%D1%84/
http://metodist.lbz.ru/
http://www.media/
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