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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha ypOBHE CpeaHero ooOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOKEHUM U TpeOOBaHHUU K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBarenbHONM TporpamMmel, npenacraBieHHbix B OI'OC COO, a Takxke ¢ yd€roMm
¢benepanbHOi paboueil mporpaMMbl BOCHUTaHHS M KOHLENIMHM NPENoAaBaHUs y4eOHOro
npenvera «@usuka» B oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit  ®enepanum,
pean3yIoUIMX OCHOBHBIE 00pa30BaTEIbHbIE IPOrPaMMBI.

Conepkanue mnporpammsbl 10 (DU3MKE HAIPaBIE€HO Ha (OPMUPOBAHUE ECTECTBEHHO-
Hay4dHOW KapTUHBI Mupa oOydaromuxcs 10—11 kimaccoB npu oOydeHun ux (u3uke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIESITEIBLHOCTHOrO moaxoa. [Iporpamma o ¢pu3uke COOTBETCTBYET
tpeboBanusiM ®PI'OC COO k MiIaHUPYEMbIM JHUYHOCTHBIM, MPEAMETHBIM M MeETalpeIMeTHBIM
pe3ynbTaTaM oOyueHHus, a TaKXKe YYUTHIBAET HEOOXOJMMOCTh pealu3alii MEKIIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMM IpeaMeTaMu. B Hell ompenenstorcs
OCHOBHbIE IIEJIM M3y4eHUs (PU3MKU Ha YPOBHE CpEIHEro ooOuiero oOpa3oBaHus, MJIAHHUPYEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpelIMETHbIe, MpeIMeTHble (Ha
0a30BOM ypOBHE).

IIporpamma no ¢pu3MKe BKIIOYAET:

® IUIAHUPYEMBbIE PE3yJbTaThl OCBOEHUS Kypca (PU3MKHM Ha 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI 110 FOJjaM O0yUYEHHUS;

e cojaepkaHue yueOHoro npeamera «Pu3nKa» 1Mo rogam o0ydeHuUs.

dusmka kak Hayka 0 Haubosee o0IUX 3aKOHAX MPHUPOJIbL, BBICTYIIas B KAYECTBE yU4EOHOro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbIN BKJIaJ] B CUCTEMY 3HaHMM 00 OKpY)KAIOIIEM MHpE.
HIkonpHBIA Kypc (U3UKM — CHUCTEMOOOPA3YIOIIMHA ISl €CTECTBEHHO-HAyYHBIX YUEOHBIX
IIPEIMETOB, ITOCKOJIbKY (PU3MUECKUE 3aKOHBI JIeXKAT B OCHOBE MPOLIECCOB U SBJICHUN, U3ydaeMbIX
XUMHeH, Ouonoruel, ¢puznueckoil reorpadueil u acrpoHomuei. Vcrnonb3oBaHue U aKTUBHOE
IpUMEHEHHe (U3MUECKUX 3HAHUN ONpenenseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTMM B cdepe SHEpreTHKH, TPAHCIOpTa, OCBOCHMS KOCMOCA, IOJNyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U JIpyrux. M3ydenune pu3nku BHOCUT OCHOBHOW BKJaJ B
(opMHpOBaHUE €CTECTBEHHO-HAYUYHOU KapTHHBI MUpa 00yJaroumxcs, B OpMUpOBaHUE YMEHUI
MPUMEHATh HayYHbII METOJI O3HAHUS ITPH BBITIOJIHEHUU MU Y4€OHBIX UCCII€IOBAH UH.

B ocHOBY kypca ¢u3MKK 17151 YPOBHS CpeHET0 O0IIero oOpa3oBaHus MOJOKEH Psij UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEHM KypC SBISETCA JIOTMYECKU 3aBEPIIEHHBIM, OH
COZICP)KUAT MaTepHall U3 BCEX pa3fesioB (PM3WKH, BKIIOYAET KaK BOMPOCHI KIIACCHYECKOW, TaK U
COBpPEMEHHOU (PU3UKU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuan Kypca GpU3NKH 00beJUHEH BOKPYT
¢usnueckux Tteopuil. Benymum B Kkypce sBusercs (GOpMUPOBaHUE NPEACTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U IOJIE.

Hoes cymanumapusayuu. EE peanuzaiys NpeanogaraeT UCIoJIb30BaHUE T'YMaHUTapHOIO
noTeHuuana (U3NYeCcKoil HayKu, OCMBICTICHHE CBSI3M Pa3BUTUS (QU3KUKH C pa3BUTHEM OOIIECTBA,
a TaKkXKe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M SKOJIOTHYECKUMH MTPOOJIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype pu3znku npeamnosnaraet 3HaKOMCTBO € IIHPOKUM
KPYrOM TEXHHUYECKHUX M TEXHOJIOTMYECKUX MPUIIOKEHNN U3YUYEHHBIX TEOPUM U 3aKOHOB.
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Hoes skonocuzayuu peannsyercs IMOCPEICTBOM BBEIEHHS 3JIEMEHTOB COJEpPXKaHMUA,
MOCBALIEHHBIX SKOJIOTMYECKUM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIEHUS MPOoOJIeM palliOHAIIBHOIO IPUPOIONOIb30BaHUS U
9KOJIOTUYECKOM 0€30IacHOCTH.

CrepXHEBBIMH 3JIEMEHTAaMH Kypca (U3UKHM HA ypOBHE CPEIHEr0 OO0LIero oO0pa3oBaHHS
ABIIAIOTCS (U3MUecKkue Teopun ((pOopMHpPOBAHUE NPEACTABICHUH O CTPYKTYpe IMOCTPOEHUS
¢u3nueckoil Teopuu, poau (PyHIAMEHTAIbHBIX 3aKOHOB W MIPUHIMIIOB B COBPEMEHHBIX
MIPEICTaBICHUSIX O MPUPOJE, TPaHUIAX MPUMEHUMOCTH TEOPHi, s ONMCAHUS €CTECTBEHHO-
Hay4HBIX SBJICHUN U MPOLIECCOB).

CucTeMHO- eI TENbHOCTHBIM IIOJX0/ B Kypce (QU3UKU peatu3yeTcs MPeXkKIe BCEro 3a Cuer
OpraHu3allH SKCIIEPUMEHTAIFHON AesTenbHOCTH oOyuatommxcs. /s 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCHOJNb30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTopHBIX paboT, KOTOpbIE B mMporpamMme Mo (u3uke OOBEAMHEHBI B OOIIMI CIHCOK
YYCHMUYECKUX MPAKTHUYECKUX paboT. Bbijenenue B ykazaHHOM IEpedHe JIaOOpaTOPHBIX PadorT,
MPOBOJUMBIX JUISI KOHTPOJIS M OLEHKH, OCYLIECTBIIAETCS yJaCTHHKaMH 00pa3oBaTeIbHOIO
rpoiiecca UCX0as U3 0OCOOCHHOCTEH TJIAHUPOBAHUS M OCHAIICHUs KabuHeTta ¢usuku. [Ipu sTom
obecrieunBaeTcsl OBIIAJICHUE OOYYArOIIMMHUCS YMEHUSIMH TPOBOAUTH KOCBEHHBIE H3MEpPEHHUS,
UCCIIEIOBaHMsI 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAaHOBKY OIIBITOB I10 IMPOBEpKE
MPEI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yAENAeTCs PELICHUIO0 PAaCUETHBIX M KaueCTBEHHBIX 3an1ad. [Ipu sTom
JUIs pacy€THBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 33Jauu C SBHO 33JaHHONW (PU3MUECKOM MOJEbIO,
MO3BOJISAIOLIME MPUMEHITh M3YUYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTHM Kak M3 OJHOro paszeina
Kypca, Tak ¥ UHTETPUPYS 3HAHUS U3 pa3HBIX pa3nenoB. [ KadecTBEHHBIX 337a4 IPUOPUTETOM
ABIIAIOTCS 3aJaHusd Ha OOBSICHEHHE NPOTeKaHWs (HU3NYECKUX SBICHUH M TIPOLECCOB B
OKpYXarolen Xu3HH, TpeOyronue BhIOOpa (HU3UYECKON MOJENM JUIsi CUTYallud TPaKTUKO-
OPUEHTHPOBAHHOI'O XapakKTepa.

B coorBerctBuum ¢ tpeboBanusmu PI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
obecrieueHnI0 ydeOHOro mpoliecca 0a30BbIii ypoBeHb Kypca (U3MKH Ha YpPOBHE CPEIHETO
obmrero oOpazoBaHMs JODKEH M3y4aThCsl B YCIOBHUSAX IMPEIMETHOro KaOuHeTa (U3MKU WIN B
YCIOBUSAX MHTETPUPOBAHHOI'O0 KaOMHETa MPEIMETOB €CTECTBEHHO-HAayyHOro I1Kia. B kaOunere
(bU3HUKYN TOKHO OBITH HEOOXOAMMOE J1a0opaTOpHOE 000PYIOBaHKE AJISl BBIMOIHEHHS YKa3aHHbIX
B TporpamMmMe MO (HU3UKE YUECHHUECKHMX TPAKTUYECKUX PAdOT U JIEMOHCTpAIlMOHHOE
o0opyaoBaHUe.

Jemonctpanmonnoe obopynoBaHue (HOpMUPYETCS B COOTBETCTBHM C IPHHITUIIOM
MUHHUMAJIBHON JOCTaTOYHOCTH M OOECIIEYMBAET IMOCTAHOBKY MEPEYHCICHHBIX B MPOrpamMMe Io
(¢u3nKe KIIOYEBBIX JEMOHCTpAlUil JUIsl HCCIIEJJOBAaHUS M3Y4YaeMbIX SIBJIEHUH M IPOLIECCOB,
SMIUPUUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE Ui YYCHMUYECKHX MPAKTUYECKUX paboT (opmupyercs B
BUJE TEMaTHMYECKUX KOMIUIEKTOB M OOecleuMBaeTcsl B pacuéTe OJHOr0 KOMIUIEKTa Ha JABYX
oOyuatonuxca. TemaTuueckue KOMIUIEKTHI J1a00paTopHOro oO0OpyAOBaHUS MJOJKHBI OBbITh
MIOCTPOECHBI Ha KOMIUJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE IU(POBBIX 1aOOPaTOPHIA.

OCHOBHBIMU 1EJIIMU U3Y4€HHUS (PU3UKHU B 00I1IEM 00pa30BaHUU SIBIISIIOTCS:
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e (opmupoBaHue HHTEpeca U CTPEMJICHHS] OOYYaIOMIMXCAd K HAyYHOMY H3y4YEHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEIUICKTYALHBIX M TBOPUYECKHX CIIOCOOHOCTEH;

® Dpa3BUTHE TMIPEJACTABICHMA O HAYYHOM METOAE TMO3HaHUA U (POPMUPOBAHUE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY/KAIOIINM SBICHUSIM;

¢ (opmupoBaHHEe HayYHOrO MHPOBO33PEHHS KaK pe3yJibTaTa U3y4yeHUs OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTAIBLHBIX 3aKOHOB (PM3UKH;

e (opmupoBanre yMEHUIN OOBSICHSITH SBJICHUS C UCIIOIb30BAHUEM (PU3NUECCKUX 3HAHUM U
Hay4YHBIX JI0Ka3aTEJIbCTB;

e (opMHpOBaHUE TIPEACTABICHUN O PONU (HUKUKH JUTS Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3THX Iieneil o0ecreurBaeTcsl pelleHrueM CIeAYIOIIMX 3a1ad B Ipolecce

n3y4deHus Kypca GU3MKUA Ha YPOBHE CPEAHETO O0IIero o0pa3oBaHusI:

e [puoOpeTeHue CUCTEMBbl 3HAHUI 00 OOUIMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJIICKYISAPHYIO PU3UKY, dIEKTPOIUHAMUIKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHHe yMEHMH MPUMEHITh TEOPETHUECKUE 3HAHUS s OOBACHEHUs
bu3MUeCKUX SBJICHUM B TPHUPOJAE W JIs NPUHATHS TPAKTHUYECKUX PEIICHHA B
MOBCEITHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB pEHIeHMs] Pa3IMYHbIX 3aJady C SIBHO 3aJaHHON (Qu3ndecKon
MOJIENIBIO, 3aj]ad, IOAPA3YMEBAIOUINX CAaMOCTOSTEIBHOE CO3aHuE (PU3UIECKOM
MOJIENH, aJIeKBaTHOM YCIIOBUSM 33a4H;

® T[OHMMaHHE (PU3NYECKHX OCHOB M MPUHILHUIIOB ACHCTBHUS TEXHUYECKHX YCTPOMICTB U
TEXHOJIOTHYECKUX MPOIECCOB, X BIUSHIS HAa OKPY’KAIOIIYIO CPENY;

® OBJIAJICHUE METOJAAMU CAMOCTOSITEIHHOIO IJIAHUPOBAHUS M MPOBEICHUS (PUZNIECKUX
JKCIIEPUMEHTOB, aHalW3a W  WHTEpHpeTanuu  UH(OpMAaIMU,  ONpeaeTeHUs
JOCTOBEPHOCTH TOJIYYEHHOT' 0 Pe3yibTara;

® CO3JIaHWE YCJIOBUU JJIsI Pa3BUTHS YMEHHH MPOCKTHO-UCCIIEIOBATEIBCKON, TBOPYECKOM
JeATeIbHOCTH.

Ha usydyenue ¢usuku (0a30BBI YpOBEHb) Ha YPOBHE CPEIHETO OOIIETO OOpa3oBaHUS
orBonutcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HE/ICIIIO).

[Ipennaraemslii B mporpamme 1o Gusnke nepedeHsb JabopaTOpHbIX U MPAKTHUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JIETaeT BHIOOP TPOBEACHUS J1a0OpPaTOPHBIX paboOT U
OIBITOB C YYETOM MHIUBUAYAJIBHBIX OCOOEHHOCTEH 00yUdaronuxcs.
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COJEPKAHUE OBYYEHUA

10 KUIACC

Pa3gen 1. ®u3nka 1 MeTOAbl HAYYHOT'O IO3HAHUS
®usnka — Hayka o npupozae. Haydynble MeTonpl mo3HaHMs OKpyXkarouero mupa. Ponb
9KCIIEPUMEHTAa U TEOPHUH B MPOLIECCE MTO3HAHUS TPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue GU3NUECKUX SBICHUN M mporeccoB. Hayunsie runore3sl. Ousznueckue
3aKOHBI ¥ TEOPHUH. I'paHUIIbI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMIT COOTBETCTBHSIL.

Pons m mecro ¢wu3uku B (OPMUPOBAHMM COBPEMEHHOW HAay4YHOHW KapTUHBI MHpa, B
MPAKTUYECKON JESATEIHLHOCTH JIFOJICH.

Jlemoncmpayuu

AmnanoroBble 1 IU(PPOBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE AJATUUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JaBuKeHHE. OTHOCUTEIBHOCTh MEXAaHMYECKOro BrbkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienue, CKOpOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHE
MaTepualbHOW TOYKH, UX MPOEKIIMU Ha OCU CUCTEeMbl KoopauHat. CloKeHHE NMEepEeMEeIeHU U
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSMOJMHEHHOE ABMXKeHUE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTU, YCKOPEHUS, MyTH U MEPEMEIICHUSI MaTEPUAIbHON TOUKH OT BPEMEHH.

CBobOoaHOe nazieHne. Y cKopeHue CBOOOIHOrO MaIeHus.

KpuBonuueiiHoe nBvkeHue. JIBH)KEHHME MaTepUaIbHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJI0 CKOpPOCTBIO. YTIJIOBAasi CKOPOCTb, JHMHEHHas CKopocTb. Ilepuon u
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudecknue yCTpPOWCTBA W TPAKTUYECKOE TPUMEHEHHWE: CHUIOMETP, JBM)KCHHE
CHapsI0B, LIETIHbIE U PeMEHHBIC TIEPEAAUU.

Jlemoncmpayuu

Mopens cucTeMbl 0TCUéTa, HILTIOCTPALIAS] KHHEMAaTHYECKUX XapAaKTEPUCTUK IBUIKEHUS.

[IpeoOpazoBanue NBUKEHHM C UCTIONB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEeHHOM IIPOCTPAHCTBE.

Hab6mronenue aBuxeHus Tena, OpOoIeHHOro Mo/ YIII0OM K TOPU30HTY M TOPU30HTAIIBHO.

N3mepenue yckopeHus CBOOOAHOTO MaICHHUS.

Hamnpagnenue ckopocTu Npu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol

N3yuenue HepaBHOMEPHOTO JIBUKEHHUS C LI€JIbIO OMPEENIEHUsI MTHOBEHHOM CKOPOCTH.

HccnenoBaHre  COOTHOLIEHUS ~ MEXKAY  NYTSAMH,  HPOWJIEHHBIMH  TEJIOM  3a
TOCJIeIOBAaTEIbHbIE PaBHBIE IPOMEKYTKM BpPEMEHH TIPH PAaBHOYCKOPEHHOM JIBIDKCHHH C
Ha4aJIbHOM CKOPOCTHIO, PABHOW HYIIIO.

N3yuyeHue ABMKEHUS MIapUKa B BI3KOU HKUIKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. lunamuxa
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[Tpunuun otHocutensHocTH ["anuiies. [lepBoiii 3akoH HptoTona. MHepimaabHble CHCTEMBI
oTcuéra.

Macca tena. Cuna. IlpuHnmn cynepnosunmu cwil. Bropod 3akoH HbproToHa mis
MaTepualibHOM TOUKHU. TpeTuit 3akoH HproTOHA 17151 MaTepruaibHbIX TOYEK.

3axkoH BceMupHoro TsaroreHus. Cuia Tsokectu. IlepBas kocMuueckas CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenne. Buapl Tpenust (mokosi, ckonbxeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koadpoumuent tpenns. Cuna conmpoTHBICHUS
MIpU ABUKEHUU Tela B )KUJIKOCTHU WJIH Tase.

[ToctynarenpHoe 1 BpalaTenbHOE ABHKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CuiIBl OTHOCHTEIBHO OCH BpamieHus. Ilmedo cuibl. YcnoBus paBHOBECHS
TBEPIOrO TENA.

TexHH4ecKre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHWE: NOMUIMIHUKHN, JBH)KCHHE
HUCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBeHne nHEepLUMH.

CpaBHeHuE Macc B3aMMOAEHCTBYIOLIUX TEIl.

Bropoii 3akon HerotoHa.

Hsmepenue cu.

Crnoxenue cui.

3aBUCHUMOCTb CHUJIBI YIIPYTOCTH OT Jie(hopMaIuu.

HeBecomocTs. Bec Tena nmpu yCKOpEHHOM MOIbEME U TTAJICHUH.

CpaBHeHuE CUJT TPEHUS NOKOS, KAYEHMSI U CKOJIbKEHHUS.

VYcnoBus paBHOBecus: TBEpAOro Tena. Buipl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmule pabomuol

W3ydenue nBuxeHust Opycka 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopmMariiu.

HccnenoBanue ycinoBuil paBHOBECHUS TBEPAOrO TeJla, UMEIOILEr0 OCh BPALLICHUS.

Tema 3. 3akonvl coxpaneHus  mexanuke

NMnynbc MarepuanbHOM TOUKU (Tea), CUCTEMbl MaTepUalbHbIX ToYeK. VIMITynbc CHIbl U
M3MEHEHNE UMITyJIbca Tela. 3aKOH COXPaHEHUS UMITYJbca. PEeakTHBHOE BUKEHHE.

PaGora cuiiel. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus mMaTepuanbHOM TOYKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOU
SHEPIUM.

[TorenuuanbHas sueprus. [loreHnnanpHas sHEpPTrUst yupyro aeGopMUpOBaHHON MPYKUHBL.
[TorenuunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIBL. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM SHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckre ycTpoucCTBa U IPAKTUYECKOE IIPUMEHEHHE: BOJOMET, KOIEpP, MPYKUHHBIN
MHACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu
3aKOH COXPaHEHHUs UMITYJIbCA.
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PeaktuBHOE IBHKEHUE.

[lepexoa moTeHIIMATBFHON YHEPTUU B KHHETHYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyenne aOCOMIOTHO HEYNPYroro yaapa C MOMOIIBIO JABYX OJMHAKOBBIX HHUTSIHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHUJIBI ¢ M3MEHEHHEM MEXaHMYECKOW SHEpruM Tejla Ha
MIPUMEPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Pasnen 3. Mouiekyasipaast pu3uka 1 TepMOAUHAMUKA

Tema 1. Ocnogvl MONEKYIAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJI0KEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOPHH U UX ONBITHOE 00OCHOBAHHUE.
BpoynoBckoe nBuxenue. Juddysus. Xapakrep IBMKEHUS M B3aHUMOICHCTBUS YaCTHII
BelecTBa. Mojaenu CTpOEHHs Ta30B, KUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOMICTB
BEILIECTBA HA OCHOBE JTHUX Mojenei. Macca u pasMepbl Mosekysl. KonudecTBo BemiecTsa.
[TocTosinHas ABorazapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [llkana remneparyp Llenscus.

Monens naeanbHoOro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETHUYECKOM Teopuu
uaeanpHOro rasa. AOCONIOTHas TemrepaTypa Kak Mepa cpelHed KHHETHYEeCKOH HSHEepruu
TEIUIOBOro0 JBWXeHUs dactul ra3a. lllkana temneparyp KenbBuna. ['a3oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneitpona. 3akon Jlanbrona. M3omporeccsl B uacaqibHOM rase ¢
MOCTOSTHHBIM KOJIMUYECTBOM BellecTBa. I 'paduueckoe mpeacTaBieHre U30MPOLECCOB: U30TEpMa,
M30x0pa, u3o00apa.

TexHUYeCKHE YCTPOICTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JMCKPETHOE CTPOEHHE BeIllecTBa, QoTorpaguu MoJIeKynl
OpraHUYECKUX COCTUHECHUM.

OmnbiTel 0 U Py3un KUAKOCTEH U ra30B.

Mopenb GpOYHOBCKOTO JIBHIKCHHS.

Mopnens onsita IlTepHa.

OnbIThL, JOKAa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOIEHCTBHUS.

Mopenp, HIUTFOCTPUPYIOIIAs IPUPOLY TABJIECHU ra3a Ha CTEHKH COCYyAa.

OnBITHI, HIUTIOCTPUPYIOIIME YPAaBHEHNUE COCTOSIHUS M1€aIbHOIO T'a3a, U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3JlyXa B KIACCHOW KOMHATe Ha OCHOBE H3MepeHUH 00bEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYPhI BO3/1yXa B HEMl.

HccnenoBanue 3aBUCUMOCTU MEXKy lTapaMeTpaMu COCTOSIHUSI pa3peKEHHOI0 rasa.

Tema 2. Ocnosbl mepmoounamuku

TepmonuHamuyeckass cucrema. BHYTpeHHssT dHEprusi TEPMOAMHAMUYECKONM CUCTEMBI U
criocoOb! e€ u3meHenus. KoiuuecTBo TemnoTsl U pabora. BHyTpeHHSIs SHEPTUsi 0JHOATOMHOT'O
HJIeaIbHOrO ra3a. Buasl Tennonepenadyu: TEIIONPOBOIHOCTb, KOHBEKIUS, U3IIydEHUE. Y AebHAas
TEIIOEMKOCTD BelllecTBa. Koln4yecTBo TEMIOTH! IPU TEIIONEpEIaye.

[Tonstue 06 ammabatHom mpouecce. [lepBbiii 3akoH TepmoauHamuku. lIpumeHeHue
MIEpPBOro 3aKOHA TEPMOAMHAMUKHU K H3o0mpoleccaM. [ padudeckast UHTepIpeTaus padoThl rasa.

Bropoii 3akoH TepmoarHamMuki. HeoOpaTiMoCTh MpoIeccoB B MPUPOJIE.
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Tennoeie MamuHbl. [I[pUHIMIBL AEHCTBUS TEIIOBBIX MamiuH. [Ipeobpa3oBanus sHEpTHH B
TeroBbIX MammHax. Kosgdunuent nonesnoro aevicteust temioBoil Mamuabl. LHukn Kapao u
ero K03 PUIMEHT MONEe3HOr0 AeUCTBUSA. DKOJOTHUYECKHE TPOOIEMBI TETNIO9HEPTETUKH.

TexHuyeckne ycTpoiicTBa M NPAKTHUECKOE MPUMEHEHHE: JBHUraTellb BHYTPEHHETO
CropaHusi, ObITOBOH XOJTOAUIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEeHHEH SHEpPruu Tejaa IpPHU COBEPIIEHUH paboThI: BBUIET NMPOOKH U3
OYTBUIKM TIOJ] JI€HICTBMEM CXKaTOro BO3JyXa, HarpeBaHue sQupa B JATyHHOU TPyOKe MyTEM
TpeHUs (BUICOIEMOHCTpAITHA).

H3meHenune BHYyTpeHHEH sHepruu (TemMiepaTypbl) Teja pu Terionepeaaye.

OnbIT M0 agabaTHOMY PaCIIMPEHUIO BO3AYyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEIS.

Yuenuueckuii skcnepumenm, nabopamopuule pabomol

N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3. Acpecammnvie cocmoanun eeuwjecmea. Dazoevie nepexoovl

[TapooOpazoBanne wu koHmeHcamus. Vcnapenume wu  kumeHue. AOCOTIOTHAs |
OTHOCHTEbHAS BIAXKHOCTh BO3ayxa. HachlmeHHbI map. YaenpHas TEIuioTa mapooopa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYPhI KUIIEHUS OT J1aBJICHHUSI.

TBépnoe teno. Kpucrammmueckne u aMmoppHbIe Tena. AHM3OTPONUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpuctamisl. CoBpemMeHHble Marepuainbl. I[lnaBnenue m kpucrannusanus. VY enpHas
TeruioTa miasienus. CyonuManus.

YpaBHeHHE TEIIOBOro OanaHca.

TexHuyeckne yCTpONCTBA M IPAKTHMUECKOE NPHUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU TOJIy4eHHs COBPEMEHHBIX MaTrepuajgoB, B TOM YHCIE
HaHOMaTepHaJioB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX MTAPOB.

Kunenue npu noHM>K€HHOM JJaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHus U MIaBJICHUS KPUCTAIITNYECKOT O BEIIECTBA.

JleMoHCTpanust KpUCTAIUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepeHre OTHOCUTENIbHOW BJIaXKHOCTH BO3AYyXa.

Pasnen 4. daexkTpoguHaMmnka

Tema 1. Inekmpocmamuka

OnekTpuzanus Ten. OJeKTpuyeckuidl 3apsn. JlBa BuIa 3JIEKTPUYECKUX — 3apsi/iOB.
[IpoBoAHUKY, TUAIEKTPUKH U TIOTYIPOBOJAHUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsijia.

Bzaumoneiicteue 3apsigoB. 3akoH Kymona. ToueuHbli  3JI€KTpUYECKHM  3apsjl.
Onekrpuueckoe mnoine. HanpsxEHHOCTh anekTpuyeckoro mnois. llpuHnun cynepnosunuu
JJIEKTPUYECKUX MOeH. JINHUN HaPssKEHHOCTH SJIEKTPUYECKOrO MOJI.

PaGora cun oanekrpocratuyeckoro mons. Ilotenuman. Pa3HOCTH TMOTEHIMANOB.
[IpoBOAHMKY U TUAIEKTPUKU B 3IEKTPOCTATUUECKOM MoJie. JuaaekTpruueckas MpOHUIIaeMOCTb.

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO 8

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLEOBPA30BATEJ/IbHOE 16.09.26 11:05 (MSK) CepTudukaT 7630035097C3E6338CC55E22854D8EFA
YYPEXXAEHUE "TMMHA3USA N2 5 I.®EOZ1IOCUN PECMYBJINKU KPbIM",
Noiiko EneHa CTaHWCnaBoBHa, AVPEKTOP




DnekTpo€MKocTh. KoHmeHcaTop. DIEKTPOEMKOCTh IIJIOCKOI0 KOHJEHCATopa. JHEpPrus
3apsKEHHOI0 KOHJIEHCATOopa.

TexHUYecKre YCTpPOWCTBAa M MPAKTUYECKOE NPUMEHEHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
JJIEKTpOCTaTUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB, KOHAECHCATOpP, KOMUPOBAIbHBIN
anmapar, CTpyWHbIN IIPUHTED.

Jlemoncmpayuu

VYCTpolcTBO M MPUHLAI IEHCTBHS DJIEKTPOMETPA.

BzanmopeiicTBre HAANEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEJ.

[IpOBOTHUKH B BJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIMB3AEKTPUKHU B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IIJIOCKOrO KOHJEHcaTopa OT IUIOU[aAM IUIACTHH,
PACCTOSIHUSL MEXKIY HUMH U TUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHAEHcaTopa.

Yuenuueckuii skcnepumenm, nabopamopmule pabomuol

N3mepenue 371eKTpoEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannwtit Inekmpuyeckuii mok. Toxu 6 paznuunwix cpeoax

DNeKTpUYECKU TOK. Y CJIOBUS CYIIECTBOBAaHUS 3JIEKTPUUECKOro TokKa. McTouHuKu ToKa.
Cuiia Toka. [locTossHHBIN TOK.

Hanpsxenue. 3akon Oma 1151 yyacTka Len.

DneKTpUUYecKoe CONPOTHUBIJICHHE. VY nensHOE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapAIIIENBHOE, CMEIIAHHOE COEAMHEHHUE IPOBOIHUKOB.

PaGora anektpuueckoro Toka. 3akoH Jxoynsa—Jlenia. MoIHOCTb IEKTPUYECKOTO TOKA.

DNeKTPOABMKYIIAS CHJIa U BHYTPEHHEE CONPOTUBJIEHNE UCTOYHMKA TOKa. 3akoH Oma amns
MOJIHOM (3aMKHYTOM) 3siekTpuueckoi uenu. Koporkoe 3aMbikanue.

DJIEKTPOHHAs! IPOBOJUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTb COIPOTUBJICHUSI METAJNIOB
oT TeMrepatypbl. CBepXIIPOBOIUMOCTb.

OnexTpuueckuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHAass ¥ TpPUMECHas MPOBOAUMOCTH MOTYIPOBOTHUKOB.
CsoiicTBa p—Nn-nepexona. [lonynpoBogHuKoBbie TPHOOPHI.

DJIEKTPUYECKUM TOK B PACTBOpaX M paciuiaBax 3JIEKTPOIUTOB. DJIEKTPOIUTHUECKAs
JUccolManus. DIeKTPOIIn3.

OnekTpuueckuil TOK B razax. CaMOCTOATEIbHBIA U HECAMOCTOATENbHBIN pa3psia. MonHus.
[Lnazma.

TexHuueckrue YCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIepMETP, BOJIBTMETD,
peocraT, HWCTOYHUKM TOKa, OAJIEKTPOHArpEBAaTeNIbHbIE MPHOOPHI, AJIEKTPOOCBETUTEIbHbBIE
MpUOOPHI, TEPMOMETP CONPOTUBJICHHS, BAKyyMHBIA TUOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIPOBOJTHUKOBBIN TMOJ1, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOMIAIN
MIONEPEYHOr0 CEYEHUS U MaTepHaa.

CMeniaHHOE COeIMHEHUE POBOHUKOB.
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[Ipsamoe u3MepeHue HIEKTPOJABHKYIIEH cuiibl. KopoTkoe 3aMblkaHWE TalbBAHHYECKOIO
9JIEMEHTA U OIICHKAa BHYTPEHHET'O COMPOTHBIICHHUSL.

3aBUCUMOCTb CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPhI.

[TpoBOIMMOCTD ITEKTPOITHUTOB.

HckpoBoit paspsia U IPpOBOAUMOCTB BO3/1yXa.

OAHOCTOPOHHSS TPOBOAUMOCTD JHOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne cMemaHHOro COeAMHEHUS PE3UCTOPOB.

W3mepenue  »iIeKTPOABMIKYLIEH CHJIbI HCTOYHMKA TOKA UM €ro  BHYTPEHHEro
COIPOTHUBIICHMSI.

Hab6mtonenue anexrponusa.

MesknpeaMeTHbIe CBA3H

Nzyuenne xypca ¢usuku 6a3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISCTCS C YUETOM
COJZIEp)KATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMH MaTeMaTUKW, OWOJIOTMH, XUMHH,
reorpaduu U TEXHOJIOTUU.

Mescnpeomemnvie nouwsimus, CBS3aHHBIE C HM3YYCHHEM METOOB HAyJHOTO IO3HAHHSA:
SBJICHUE, HAy4YHbIH (akT, rumoresza, Qu3uyeckas BeJIWYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
9KCHEPUMEHT, MOAEIUPOBAHUE, MOJIEb, U3MEPEHHE.

Mamemamuxa: peumieHHME CUCTEMbl YpaBHEHMH, JMHeWHas ¢yHKuus, napadorna,
runepoona, ux rpauKky U CBOWCTBA, TPUTOHOMETPHYECKUE (PYHKINU: CHHYC, KOCHHYC, TAaHT€HC,
KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX IPOEKLUUU Ha OCH
KOOP/IMHAT, CIIO)KEHUE BEKTOPOB.

buonoeusn: mexanuyeckoe ABIKEHHE B JKUBOW mpHpoze, Iuddy3us, 0cMOC, TEII000MEH
AKMBBIX OPraHW3MOB (BH[bI TEIJIONEPEauH, TEIUIOBOE PABHOBECHE), SJIEKTPHUUECKUE SIBICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHasi Macca, TEIUIOBble CBOWCTBA TBEPABIX Tel, JKUAKOCTEW W Ta30B, 3JEKTPUUECKUE
CBOMCTBA METAJIIOB, YJICKTPOIUTHYECKAS TUCCOIHAIINS, TaThBAaHUKA.

T'eozpaghus: BTaxxHOCTh BO3lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHHUH C UCIOJIb30BAaHHMEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOAIINITHUKH, WCIONb30BaHUE 3aKOHA COXPaHEHHsI HMMITyJbCca B TEXHHKE (pakera,
BOIOMET M JIpyrue), JIBUraTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHJIUIIMOHEP, TEXHOJOTUH MOMyYeHHs] COBPEMEHHBIX MaTepUaoB, B TOM YHUCIIe
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTMH,  OJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMIICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM TNPHUHTEp, 3JIEKTPOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, FaJIbBAaHHKA.

11 KUIIACC

Pa3nen 4. JjexkTpoguHaMuka
Tema 3. Maznummnoe none. IneKmpomacHUmMHAA UHOYKYUSA
[TocrosiHHble MarHuThl. B3anMonelcTBHE IOCTOSHHBIX MarHUTOB. MarmmtHoe moie.
Bekrop marautHON HHAYKUMHA. [IprHIMT Cyreprno3niMy MarHUTHBIX NoJIed. JIMHUKM MarHUTHOU
nHAyKuuu. KapTruHa TMHUN MarHUTHON MHAYKLUU T0JIS TOCTOSIHHBIX MarHUTOB.
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MarautHoe 1oji€ IPOBOJHMKA C TOKOM. KapTuMHa NMHMM WHIYKIUU MarHATHOTO IIOJS
JUIMHHOT'O TPSIMOr0 IIPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHKA, KAaTYILIKH C TOKOM.
OmneiT Opcrena. BzanMonelicTBre MPOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOYJIb U HAalIPaBJICHUE.

Cuna Jlopenma, e€ Moaynb W HampaBjieHHE. J[BH)KEHUE 3apsyKEHHOW YacTUIBl B
OJTHOPOZHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBneHne HNEeKTpOMarHUTHOM WHAYKIHMHM. [lOTOK BeKTOpa MAarHUTHOM WHIYKLUU.
DNEeKTPOABMKYIIAS CUJIa MHAYKIUU. 3aKOH 3JIEKTpOMarHuTHON uHAykuu dapanes.

BuxpeBoe snekrpudeckoe mose. ONEKTPOABMIKYIAs CWIA HMHIAYKIUU B IIPOBOJHHKE,
JBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOIHOM MAarHUTHOM I10JI€.

IIpaBuiio Jlenna.

WNHaykTHBHOCTS. SIBIEHME CAMOMHAYKIMHU. DJIEKTPOABMIKYILAS CHJIA CAMOWHTYKIUH.

DHeprusi MarHUTHOT'O MOJISI KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE IOJIE.

TexHuyeckne ycTpoWcTBa M NPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMATHUTBI, 3JIEKTPOABUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YACTHL], HHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOr O MyYKa MarHUTHBIM IOJIEM.

JIuHUM MHyKIIMY MarHUTHOT'O TIOJIS.

B3aumopeicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[enictue cuibl JIopeHIIa Ha MOHBI HIEKTPOJIUTA.

SIBieHME 2IEKTPOMArHUTHOW MHIYKIIMH.

[IpaBuno Jlenna.

3aBUCHUMOCTb AJIEKTPOABIIKYILEH CHJIBI UHAYKIUHU OT CKOPOCTU M3MEHEHMS] MarHUTHOIO
IIOTOKA.

SIBiieHME CAMOMHTYKIIN Y.

Yuenuueckuii sxcnepumenm, 1abopamoprule pabomel

W3y4eHre MarHUTHOT O OIS KaTYHIIKU C TOKOM.

HccnenoBanue nelicTBUS NOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIeHUs 3J1€KTPOMArHUTHON MHIYKIIUU.

Paznen 5. KoneGanusi u BOJIHBI

Tema 1. Mexanuueckue u 371eKmMpOMAZHUNHbIE KONEOAHUA

KonebGarenbHass cucrema. CBoOojHble MexaHMuyeckue kojeOaHus. [‘apmoHudeckue
konebGanus. Ilepuon, wacrora, ammuutyga U (asa konebGanuil. IlpyXHHHBII MasSTHUK.
MareMaTnueckuii MasiTHUK. YpaBHEHHE TrapMOHHWYECKHUX Kosnebanuid. [IpeBparienue sHepruu
IIPU FTAPMOHUYECKUX KOJICOAHUSAX.

Konebatenbubiii koHTyp. CBOOOIHBIE 3JE€KTPOMAarHUTHBIE KoleOaHUS B HAEaTIbHOM
KoneOaTenbHOM KOHType. AHAJIOrus MEXIy MEXaHWYeCKMMHU M DJIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHMs 3HEPrUM B MJCATbHOM KojieOaTeabHOM

KOHTYPE.
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[IpencraBnenue o 3aTyxamoIux KoneOaHUsAX. BrIHyX/IeHHbIE MeXaHUYECKHE KoyieOaHUsl.
Pe3onanc. Beinyx/1eHHBIC 2JIEKTPOMAarHUTHbBIE KOIEeOaHMUs.

IIepemennsbIil Tok. CMHYCOMAAIbHBIA NIEPEMEHHBIN TOK. MOIIHOCTh NMEPEMEHHOIO TOKA.
AMIUTMUTYAHOE U JIeHCTBYIOIIEE 3HaYECHUE CUIIbI TOKA U HAIIPSKEHHUSL.

Tpanchopmarop. Ilpon3BoacTBo, mepegada M TOTPEOJICHHUE AICKTPUUYCCKON SHEPTHUU.
OKOJIOTUUECKHE PHUCKM MpPU NPOU3BOJACTBE ANEKTposHepruu. KynbTypa HCHIONb30BaHUS
3JIEKTPOIHEPTUU B MTOBCETHEBHOM JKU3HU.

TexHudeckrue YCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHHE: OJJIEKTPUYECKUN 3BOHOK,
reHepaTop MePEMEHHOI0 TOKa, JIMHUU AJIEKTponepe1ay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJeOATeIbHOM CHCTEMBI (TIPY)KHHHBIN WIH MaTeMaTHYECKUN
MasITHHK).

Hab6mronenue 3aryxarommx KojaeOaHuH.

HccnenoBannie cBONCTB BBIHYXIEHHBIX KOJIEOaHUI.

Habmonenue pezonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumnorpaMmsl  (3aBUCUMOCTH  CHJIBIL  TOKa W HANPSOKEHUST OT BPEMEHH) Ui
3NEKTPOMArHUTHBIX KOJCOaHHH.

Pe3onanc npu mocneaoBaTelbHOM COEIMHEHUHU PE3UCTOpPA, KATYIIKM WHIYKTUBHOCTU U
KOHJIEHCaTOopa.

Mopenb TMHUY 3IEKTPOoNEpeaayn.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOAA MANIBIX KOJIeOaHUH Tpy3a HA HUTU OT JJTUHBI HUTH U
Macchl rpysa.

WccnenoBanne mnepeMEHHOrO0 ToOKa B IENM M3 IOCIEJOBATEIBHO COEAMHEHHBIX
KOH/IEHCATOpa, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 6OIHbL

MexaHuueckue BOJIHBI, yciaoBHs pactipoctpanenus. [lepuon. CkopocTh pacpocTpaHeHus
u jgnuHa BojdHbL. [lomepeuHsle W mpoponbHble BOJHBL. HWHTepdepenuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Bricota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBHUS M3JYy4EHHs 3JEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHtanust BekTopoB E, B, V B anekrpomaruuTHoOi BonHe. CBONCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HUE, NpesioMyIeHue, moispusanus, audpakuus, uHrepdepenius. CKOpoCTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ikana 37€KTpOMarHUTHBIX BOJH. [IpuMeHeHHE 3JIeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIMIBI paguoCcBA3M U TeNeBUACHUA. Paaronokanus.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroUEl Cpeabl.

TexHuyeckne ycTpoiicTBa M NMpPAaKTHUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi AMArHOCTUKA B TEXHUKE U MEIWIMHE, pajap, paAuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu
OO0pazoBaHue 1 pacIpoCTpaHEHUE MOMEPEYHBIX U MPOJIOJILHBIX BOJH.
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KoneGmomeecs Teslo Kak HCTOYHUK 3BYKa.

Habutoienue orpaskeHus ¥ NPeIoMIEHHUS] MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnn u AUPpakinl MEXaHUUECKUX BOJH.

3BYKOBOM pE30HaHC.

HaGntoienue cBA3M T'POMKOCTH 3ByKa U BBICOTHI TOHAa C aMIUIMTYJIOM M 4YacTOTOU
KoseOaHui.

UccnenoBanne CBOMCTB — 3JEKTPOMArHUTHBIX  BOJIH:  OTpa)K€HUE, MPEIOMIICHHE,
noJsipuzanus, Tudpakuus, nHTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckast ontuka. [IpsiMonuHeitHoe paclipoOCTpaHEHHE CBETA B OJHOPOJIHOM CpeJie.
JIyud cBeta. TodyeuHbIld HCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHHsI cBeTa. [locTpoeHune H300pa)kKeHUI B MIOCKOM
3epKajie.

[Ipenomnenne cBera. 3aKkoOHBI MpEIOMIICHHS cBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. I[lpenenbHbIi yron MOJIHOTO BHYTPEHHETO
OTpa’KEHUS.

Hucnepcus cseta. CiioxkHbIN cocTaB Oenoro ceera. L{ser.

Cobuparoriie ¥ pacceuBarolnue IWH3bL. ToHKas JuH3a. DOKYCHOE pacCTOsSHUE U
ornTuyeckas cuijia TOHKOM nuH3bl. [locTpoeHne n3o0paxeHuil B cCOOMPAIOIINX U PACCENBAIOIIUX
nuH3ax. @opMyra TOHKOW JMH3bI. Y BEJIMYEHHE, 1TaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass omnrtuka. WuTtepdepenmus cBera. KorepeHTHbIE HCTOYHUKHA. Y CIOBUS
HaOII0IEHUS! MAKCUMYMOB 1 MUHUMYMOB B MHTEp()EpPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX
KOI'€pEHTHBIX UICTOYHUKOB.

Hudpakus ceera. [udpakuumonHas pemérka. YcioBue HaONIOAEHUS TJABHBIX
MaKCHUMYMOB IIPH MaICHUU MOHOXPOMATHUECKOTO CBETa Ha JU(PAKIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuyeckue yCTpoWCTBa M NPAKTHMUECKOE NPHUMEHEHHUE: OuKM, Jymna, ¢oTroamnmnapar,
MPOCKIIMOHHBIN ~ ammapar, MHKpPOCKOI, TEeJIEeCKON, BOJIOKOHHAS ONTHKA, JU(PpaKIUOHHASL
pemeéTKa, moIApOU.

Jlemoncmpayuu

[IpsiMonuHeEHOE pacHpoCTpaHEHUE, OTPAKEHHE M IpejoMieHHe cBeTa. OnTuyeckue
MPUOOPHI.

[TonHoe BHyTpeHHEee oTpaxkeHue. MoJiesib CBETOBOIA.

HccnenoBanue CBOWCTB N300paXEHUH B JIMH3AX.

Mopenu MUKpOCKOIIa, TEIECKOomna.

Hab6mronenue naTepdepeHinm crera.

Habmtonenue mudpakunu cera.

Habmronenue nucnepcuu cBera.

[TonydeHue cniekTpa ¢ MOMOIBIO PU3MBI.

[Tonydenue ciekTpa ¢ MOMOIIBIO TU(PAKIIMOHHON PEIIETKH.

Habmroienue nonsipusanuu cBera.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol

W3mepenue nokasarens NpeaoMIICHUS CTEKIIA.
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HccnenoBanre CBOMCTB M300payKEHU B JIMH3aX.
Hab6ntonenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI crIelIHAJIBHON TEOPHUH OTHOCUTEJIBHOCTH

I'paHuIbl MPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHONW TEOpUH
OTHOCHUTEIBHOCTU: HHBAPUAHTHOCTb MOIYJS CKOPOCTM CB€Ta B BaKyyMe,

MPUHLUIL
OTHOCHUTEIBbHOCTU DUHIIITEHHA.
OTHOCHUTENBHOCTh OHOBPEMEHHOCTHU. 3aMe JICHHE BPEMEHU U COKPAILEHUE JUTUHBI.

9Hepr U U UMITYJIBC pCHHTHBHCTCKOﬁ qaCTHULIBI.

CB43b MACCBhI C SHEPTUEH U UMITYJIBCOM PEIISITABUCTCKON YaCTULIbL. DHEPT S MTOKOS.

Pa3znen 7. KBanToBas pusuka
Tema 1. Inemernmeol K6anmoeoii onmMuKu

®otonsl. Dopmyna [lnanka cBsi3u sHEPrUH (HOTOHA C €r0 YACTOTOH. DHEPrUs U UMITYIIbC
¢dorona.

Otkpoitne u wuccienoBanue ¢Gorodpdexra. Ombitet A. I'. CroneroBa. 3aKoHBI
dororddekra. YpaBHenue DiinmTeitHa s Gororddexra. «Kpacnas rpanuna» horodrddexra.

HaBnenue cera. Onwite [1. H. JIcOenena.

XHUMHYECKOE NEHCTBHUE CBETA.

TexHUYecKHe YCTPOMCTBA M TPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT, (OTOMATUHK,
coiHeuHasi barapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(eKT Ha YCTaHOBKE C ITUHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeMHero (porodddekra.

Cseronuop.

Conneunas Gatapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wyactuil. [limanerapuas
Mojens atoMma. Iloctynarel bopa. U3ny4uenue u nornomeHne GpoTOHOB MpHU HEpexose aToma C
OJHOIO YypOBHS DJHEpPruM Ha aApyrod. Buapl cnekrpoB. CnexkTp ypoBHEH SHEpPrum aroma
BOZOpOAA.

Bonnossie coiictBa yactuil. Bonusl e bpoitns. KopnyckynsipHO-BOIHOBOM Ayann3M.
CHOHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.

TexHu4ecKkrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHWE: CHEKTPAIbHBIA aHAIU3
(cexkTpockoI), na3ep, KBAHTOBBIN KOMITBIOTED.

JHemoncmpayuu

Mopnens onsita Pesepdopna.

Ornpezenenue JUIMHBI BOJIHBI Ja3epa.

Habmroienue nuHeRvaTbX CIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Habmronenue muHEHYaToro cnekrpa.

Tema 3. Amomnoe a0po
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OKCIIEpUMEHTBI,  JOKAa3bIBAlOIIME  CIOXKHOCTb  cTpoeHus  sapa.  OTkpsITHE
panuoaktuBHOCTH. OTBITH Pesepdopaa mo onpeneneHnio coctaBa paJioakKTUBHOTO U3ITyYSHHS.
CoiictBa anbga-, 6eta-, raMMa-u31ydyeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTraHU3MBI.

OtkpbiTHe TpoTOHAa M HeWTpoHa. Hyxionnas mognens sanapa ['eitsendepra—lBaneHko.
3apsan siagpa. MaccoBoe unciio siapa. M3otorsl.

Anbda-pacnan. DIeKTpOHHBIA U MO3UTPOHHBIA Oera-pacnan. ['amma-uznyueHue. 3akoH
PaZMoaKTUBHOIO pacnaja.

DHeprus cBs3M HYKJIOHOB B siipe. SaepHbie cuibl. JledexT Maccel sapa.

SAnepnsble peakuuu. [lenenne u cCUHTE3 s1ep.

Snepubiit  peaktop. Tepmosimepusbiii cuHTe3. [IpobaeMbl W TMEPCHEKTUBHI  SIACPHOMN
SHEPreTHKU. JKOJIOTNYECKUE ACTIEKTHI IAEPHON SHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeTtob1 HaOIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3aUMOAEeHCTBUS. EAMHCTBO (pU3NYEeCcKOil KapTHHBI MHpA.

TexHuyeckne ycTpONCTBAa M NMPAKTUYECKOE NPUMEHEHUE: I03UMETP, KaMmepa BuibcoHa,
SJIEPHBIN peakTop, aToMHas bomba.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB yacTHil (TI0 TOTOBBIM oTorpadusm).

Pa3nen 8. Ji1eMeHTHI aCTPOHOMMH U ACTPO(PU3MKHU

Ortanbel pa3BUTHA  acTpoHOMUM. [IpukiagHOE MW MHPOBO33PEHUYECKOE 3HAUEHHUE
aCTPOHOMMUM.

Bun 3Bé€3anoro Heba. Co3Bes3nus, ipkue 3BE3/1bl, JIAHETHI, UX BUIUMOE JIBUKEHUE.

Conneynas cucreMa.

Connne. ConHeuHas akTUBHOCTb. McTouHuk sHeprum ConHua W 3BE3A. 3BE3IBL, UX
OCHOBHBIC XapaKTEPUCTUKHU. Jluarpamma «CHEKTPaIbHBIA KJIacC — CBETHUMOCTBY». 3BE3bBI
[JIaBHOM TOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTB» ISl 3BE3] TJIABHOM
MOCJIeI0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE TNPEACTABICHUS O
MIPOUCXOXKIEHNUHU U 3Boouru ConHIa U 3BE3/1. DTarnbl )KU3HU 3BE3I.

Mineunsiii [Tyts — namia Nanaktuka. [Tonoxxenue u neuxenne Conuua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBa3zapsl. YEpHBIE ABIPHI B s,Apax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaOOna. Pazberanue ranaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpykTypa Beenennoii. Meraranaktuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabniooenus

Habmroienust HeBOOPYEHHBIM TJIa30M C UCMHOIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUN
JUI OTIpe/ieNICHUs! MOJIOKEHHsI HeOECHbIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3AUS
CeBepHOro noymapus 1 sipkue 3BE3/bl.

Hab6monenus B reneckon JIynsl, maner, Mneanoro [Tyru.

Oobo01mariee NoOBTOPEHNE

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO 15

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLEOBPA30BATEJ/IbHOE 16.09.26 11:05 (MSK) CepTudukaT 7630035097C3E6338CC55E22854D8EFA
YYPEXXAEHUE "TMMHA3USA N2 5 I.®EOZ1IOCUN PECMYBJINKU KPbIM",
Noiiko EneHa CTaHWCnaBoBHa, AVPEKTOP




Ponp ¢usuku u acTpoHOMHM B YKOHOMHYECKOW, TEXHOJOTUYECKOW, COLMAIbHONH U
THUYECKOM cdepax [esTeTbHOCTH YeJIOBEKa, pojib M MeCTO (U3UKA M aCTPOHOMHUU B
COBpEMEHHOW HAay4YHON KapTUHE MHUpaA, polb (QuU3NYeckod Teopud B (HOPMHUPOBAHUU
MIpeICTaBICHUH O GU3NYECKON KapTHHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPA B OOILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O PUPO/IE.

MesxknpeaMeTHbIe CBA3H

N3ydyenne xypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce ocymiecTBIsSeTCS € Y4ETOM
COJIEPIKATENBHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHK{, OWOJOTHH, XWUMUH,
reorpauu U TEXHOJIOTHUH.

Meosicnpeomemnovle nowsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4YHOI'O IO3HAHUS:
SIBJICHWE, HAy4YHbIH (akT, rumoresa, (u3uveckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJICHUE,
JKCIIEPUMEHT, MOJICIUPOBAHKE, MOJIETh, U3MEPEHUE.

Mamemamuxka: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI U HUX
MPOEKLIMA HAa OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB, MPOH3BOAHBIC AJIEMEHTAPHBIX (YHKIUH,
MPU3HAKU 110100 TPEYTOJIbHUKOB, OMpE/eNIeHNE TUIOIIAIU TUIOCKUX QUryp U o0bEMa Tel.

buonocus: snekTpuveckue SBICHUS B XKUBOW TPHPOJE, KojeOaTenbHBbIC BIKEHUS B
KUBOW MPUPOJE, ONTHUYECKHE SBJICHHUS B >KMBOM HpHUpOJE, ACUCTBUE paJMallUd HA KUBBIC
OpraHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaJNIMYecKas CTPYKTypa TBEpPIBIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHaH3.

l'eocpagpusa: MarHuTHBIE TOMOCA 3€MIIM, 3aJI€)KM MarHUTHBIX pyZ, (GOTOoChEMKA 3€MHOM
MOBEPXHOCTH, MIPEICKA3aHNE 3EMIICTPSICCHHUIA.

Texuonoeus: MTUHUM DIIEKTPOIEpead, TeHEPATOp MEPEMEHHOIO TOKa, JJIEKTPOJABUTaTENb,
WHIYKIIMOHHAs TIe4b, pajap, paJdonpuEMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-meus,
IIPOEKLMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHast OaTapes.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpenmera «®u3nka» Ha YpPOBHE CpEIHEro OOLIEro oOpa3zoBaHUs
(6a30BBIi  ypOBEHb) [IOKHO  OOECIEUHTh  JOCTHIKCHHE  CICAYIOIINX  JIMYHOCTHBIX,
MCTAIIPEAMETHBIX U IMTPEAMETHBIX O6pa3OBaTeJ'H)HBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yibTaThl OCBOEHUS yuyeOHoro npeamera «®Dusmka» IOIKHBI OTpa’kaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMIMXCsl PYKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPCHHEH
MO3UIIMEeH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHBHBIX BHYTPEHHUX
yOeXJICHHUIA, COOTBETCTBYIOIIMX TPAAWIMOHHBIM IIEHHOCTSIM POCCHICKOrO  OOIIeCTBa,
paciiMpeHre KU3HEHHOTO OIbITa W OMbITa JCSITEILHOCTH B IMPOLIECCE pealn3alliid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENBHOMN IEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIUTAHMS:

cOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYYaromIerocs Kak aKTHBHOIO U
OTBETCTBEHHOT0 YWIEHA POCCUICKOro 00IIEeCTBa;

NPHUHITHE TPAJUIIMOHHBIX OONIEYECIIOBEUCCKHX T'YMAHHUCTHUECKUX W JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESITENbHOCTh B HHTEpecax TIpakKIaHCKOro OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEeIIbHON OpraHN3allniy;

YMEHHE B3aUMOJICHCTBOBATh C CONHAIBLHBIMH HWHCTHTYTAMH B COOTBETCTBUU C HX
(GYHKIUSME 1 Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKON JESITCIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTh POCCUMCKON TPAXKIAHCKON HIEHTUYHOCTH, IaTPUOTH3MA;

IIEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHDKCHUSM POCCHUCKHX
y4EHBIX B 00JIaCTH (PU3MKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHHWBATh CHUTYAIIMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSIChH
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEIHHOCTH YYEHOTO;

OCO3HAHUE JIMYHOT'O BKJIAJ[a B IIOCTPOCHUE YCTOWYMUBOTO Oy IyIIETo;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHMSA:

JCTETHYECKOE OTHOIICHHE K MUY, BKIIIOUasi 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYIIETO
¢bu3nueckoil Hayke;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K pa3NIuyHbiM cdepamM NpoPecCHOHAIBHON JAeATEeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOW ¥ TEXHHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymymien
npoeccuu U pearn30BbIBATh COOCTBEHHBIC KIU3HEHHBIC TUTAHEI;

TOTOBHOCTh U CIOCOOHOCTHh K 0Opa30BaHUIO W CaMOOOpa30BaHUIO B 00JIacTH (U3MKU HA
MPOTSKEHUH BCEU JKU3HU;

6) 9K0JOrHYecKOro BOCIUTAHUS:
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C(OPMHUPOBAHHOCTh 3KOJIOTMUYECKOM KYJbTYpbl, OCO3HAaHUE TIJI0O0AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPobIem;

IUTAHUPOBAHME M OCYIIECTBICHUE NEMCTBHI B OKpY)KAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJed yCTOMYMBOrO pa3BUTHS YEI0BEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJICHHOCTH HA OCHOBE
UMeIoIIUXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOTI'0 MO3HAHMS:

c(OPMHUPOBAHHOCTh  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3NYECKOM HayKH;

OCO3HAHUE LIEHHOCTH HAay4yHOMU JEATEIbHOCTH, TOTOBHOCTh B MPOLECCE U3YyUEHUs (PU3UKU
OCYILIECTBIIATH MPOEKTHYIO U UCCIIEIOBATENbCKYIO AEATENbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

I[Ho3HaBaTebHBIE YHHBEPCAJbHbIE Y4eOHbIEe 1eHCTBUS
ba3oBble JJornvyeckue aelcTBUS:

CaMOCTOSTENHFHO (HOPMYIHPOBATh W AKTYalH3UPOBaTh MPOOIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPEIENATH 1EJIH IeATeIbHOCTH, 33/1aBaTh IMapaMeTPhl U KPUTEPUU UX JOCTHKCHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pACCMATPUBACMBIX (DU3MYECKHX SBICHUSIX;

pa3palaThIBaTh MJIaH PEIICHUs MPOOIEMBbl C YUETOM aHAM3a UMEIOIINUXCS MaTepHabHBIX
Y HEMaTepUAITbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTb, OILIEHUBATH COOTBETCTBHUE PE3YJbTATOB IIEIISIM,
OIICHUBATh PUCKH MOCIIECICTBUI IEATEIIbHOCTH;

KOOpJIMHUPOBATh U BBHIMIOJNHATH pPa0OTy B YCIOBHUSAX PEATBbHOTO, BUPTYAJIBHOTO U
KOMOMHHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIJICHHUE MTPU PECIICHUH )KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciieqoBaTeIbCKHE AEHCTBHSA .

BJAJCTh HAYYHOH TEPMUHOJOTHEH, KIIIOUEBBIMU IMOHATHUSMH M METOAAMHU (PU3MUECKON
HAYKH;

BIIJICTh HaBBIKAMU Y4Y€OHO-MCCIIEIOBATEIBCKOM M MPOSKTHON ACSITEIHHOCTH B 00MacTH
(hU3HUKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB PEUICHUS 3a/1a4
(hU3UYECKOro conepkaHusl, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHNS,

BIIQJICTh BHJAMU JCSTCIBHOCTH IO IOJYYCHHIO HOBOT'O 3HAHUS, €r0 WHTEPIpETaIiH,
MpeoOpa3oBaHUI0O M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYallMsiX, B TOM YHCIE TPH
CO3/IaHUU y4EOHBIX MTPOEKTOB B 0071aCcTH (DU3HKHY;

BBISIBIIATh TMPUYHUHHO-CIICJICTBEHHBIE CBS3W W aKTyaJIHM3UpOBaTh 3a/ady, BBIIIBUTATH
TUINOTEe3y €€ pelleHUs, HaXOAUTh apPryMEHThl JUIsl JIOKa3aTelbCTBA CBOUX YTBEPKICHUM,
3a7aBaTh MapamMeTpbl U KPUTEPUHU PEIICHUS;

aHAIM3UPOBATh TIONIYYCHHBIE B XOJI€ PEIICHUs] 3aJa4ydl PE3yJIbTaThl, KPUTUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/laud B 0Opa30BaTENbHOW JEATEILHOCTH, B
TOM YHKCJIC TPH U3YYCHUH (PU3HKH;

JaBaTh OIEHKY HOBBIM CUTYAIIHSIM, OIICHHUBATh MPUOOPETEHHBIN OIIBIT;
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YMETb IIEPEHOCUTh 3HAaHUS 10 (PU3MKE B IPAKTUUECKYIO 00JIACTh KU3HEAEATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 PAa3HBIX YU€OHBIX IPEIMETOB;

BBIIBUTaTh HOBBIE UJIEH, IPEAJIAraTh OPUTMHAJIBHBIE ITOAXO0/IbI U PELLICHUS;

CTaBUTh MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE alIbTEPHATUBHBIEC PEILICHUSI.

Pabora ¢ nngopmanmeii:

BJaJeTh HABBIKAMM NONY4eHUs MH(opManuu (U3NYECKOrO COAEP)KaHUS U3 MCTOYHHKOB
pa3HbIX THUIIOB, CaMOCTOSITENIBHO OCYIIECTBJISATh IOWCK, aHallu3, CHCTEMaTU3alui0 U
MHTEPIpPETANI0 HH(OPMALIUY PA3TUYHBIX BHIOB U (OPM IPECTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(OPMALINH;

UCIIOJIB30BaTh CpeAcTBa MHGOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOIMH B
pelieHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPTaHM3AallMOHHBIX 3a/a4 C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeH s, IPaBOBbIX U
STUYECKUX HOPM, HOpM MH(OpMallnOHHON 0€30MaCHOCTH;

co3/laBaTh TEKCTHl (PU3UYECKOTO COJEpXKaHMUS B PA3MUYHBIX Qopmarax ¢ y4ETOM
HazHaueHUs UWHGPOpPMALMUM U LEJINEBOM ayAuTOpUM, BBIOMpas ONTHUMAJIbHYIO (QopMmy
MIPE/ICTaBICHUS U BU3yaIH3aI[iH.

KoMMmyHuKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHS:

OCYIIECTBIISITh O0IIIEHNE HA YPOKax (DU3UKH U BO BHEYPOUHOM IESITEIILHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOHQIMKTHBIX CUTYAIIUi i CMATYaTh KOH(JIUKTHL;

pa3BEPHYTO M JIOTMYHO H3J1araTb CBOK TOYKY 3PEHHUS C HUCIOJb30BAaHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U MCIIOB30BaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUAYAILHON paOOTHI;

BBIOHpAaTh TEMATUKy U METOAbl COBMECTHBIX JACUCTBHUH C YYETOM OOLIMX HHTEPECOB U
BO3MO)KHOCTEHN Ka)KI0r0 WICHA KOJJIEKTUBA;

MIPUHUMATh LEJIM COBMECTHOM JIESITEIbHOCTH, OPraHMW30BBIBATH M KOOPJAMHUPOBATH
JEUCTBUA 1O €€ JOCTHXKEHUIO: COCTABJATH IUIAH ACMCTBUM, PACIpElNesATh POJIU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHON padoThI;

OLICHMBATh KA4€CTBO CBOETO BKJIAJa U KAXKJOT0 Y4aCTHHKA KOMAaH/bI B OOIIHI pe3yabTaT
o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLIEHUBATH HACH C MO3ULIHUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKOW 3HAYMMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PpA3JIMYHBIX CUTYyalUsX,
MPOSIBIISITH TBOPUYECTBO M BOOOPaKEHHE, OBITHh HHUIIUATHBHBIM.

PeryasiTuBHbIe YyHUBEpcaIbHbIe YueOHbIe elicTBUSA
Camoopranu3amnus:
CaMOCTOSITENILHO OCYIIECTBIISTh TO3HABATENBHYIO ACATEIHHOCTh B 00JNACTH (U3HKU U
ACTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITUPOBATh COOCTBEHHBIE 3a1aUH;
CaMOCTOSITENIbHO COCTaBIIATH IIJIaH PEIIEHUS Pacu€THBIX W KaYeCTBEHHBIX 3aj/ay, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Yy4ETOM UMEIONIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH M MIPEANOUYTCHU;
JIaBaTh OIEHKY HOBBIM CHUTYaIIHsIM;
paciupsaTh paMKH y4eOHOT0 IpeIMeTa Ha OCHOBE JTUYHBIX MTPEANOUYTEHUH;
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JIeaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh MIPHUOOPETEHHBII OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U TIPOSIBICHUIO JSPyIUIUH B 00JacTH (DU3UKH,
MTOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPO.1b, SMOIMOHAIbHBII HHTE/IEKT:

JaBaTh OICHKY HOBBIM CHUTYaIlUsSM, BHOCHUTh KOPPEKTHUBHI B JICSITEIHLHOCTH, OICHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISM;

BJIQ/IETh HaBBIKAMU MTO3HABATEILHON pedieKcuH KaK OCO3HAHMS COBEPLIAEMBIX IEHCTBUI
U MBICJIUTENBHBIX IPOIIECCOB, UX PE3YAbTATOB U OCHOBAHUI;

UCIIOJIB30BaTh MPUEMBI pe(IICKCHH JUTS OLICHKH CUTYAIMH, BEIOOpAa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U apT'yMEHTBI JPYTHX TIPH aHAIH3E PE3YJIbTATOB JICATEIIBHOCTH;

MPUHUMATh €051, MTOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTUBBI M apT'YMEHTHI APYTUX MPU aHAIIN3€ PE3YAbTATOB JAESATENbHOCTH;

MIPU3HAaBaTh CBOE MPaBO U MPaBO APYTUX HA OMINOKH.

B mporiecce qocTHKEHHS THYHOCTHBIX PE3YJIBTATOB OCBOSHUS MTPOrPaMMBI 110 (DU3HKE IS
YPOBHSI CpeHEr0 00IIero oopazoBaHus y OOYYarOIIMXCS COBEPILIEHCTBYETCS AMOLIMOHAIBHBIM
UHTEJUIEKT, MPEANonaraoimi chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIIBHOE COCTOSHUE,
BUJICTh HAIIPaBJICHUSI PA3BUTHUS COOCTBEHHON IMOLIMOHANILHOM cpephl, ObITH yBEpPEHHBIM B cele;

CaMOperyJIMpOBaHMUsI, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMeHHue MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJAEHUE, CIIOCOOHOCTHh aMalTHPOBATHCS K SMOIMOHATHHBIM
W3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEIl MOTHBALIUM, BKJIIOYAIOIIEH CTpPEMJIEHHWE K JOCTH)KEHUIO IIeId U YCIexy,
ONTUMH3M, UHULIMATUBHOCTb, YMEHUE JICCTBOBATh MCXO/ISl U3 CBOUX BO3MOXHOCTEH;

SMMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSHUE JAPYrHUX,
YUUTBIBATh €r0 MPH OCYIIECTBIEHNUN OOIIEHHSI, CHOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMATBHBIX HABBIKOB, BKIIFOUAIONINX CIIOCOOHOCTH BHICTPAMBATh OTHOIICHUS C IPYTHMH
JTIOABMH, 3a00TUTHCS, IPOSBISATH MHTEPEC U pa3peniaTh KOH(PIUKTHI.

INNPEIMETHBIE PE3YJIBTATDI

K xonny oOyuenus B 10 ki1acce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxaTb C()OPMHUPOBAHHOCTD y 00yUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTUHBI MHPA, B PAa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTMM, B IPAKTHYECKOU
JIeATEIBbHOCTH JIIOJICH;

YUUTHIBaTh TPAHULBl NPUMEHEHUS H3YyYEHHbIX (DU3MUECKUX MOJeNel: MaTepualibHas
TOYKA, WHEpIUAJIbHAs cUCTeMa OTCuéTa, abCONIOTHO TBEPIOE TEIO, WUJICAIbHBIN ra3, MOJEIH
CTPOEHHUs Ia30B, KUIAKOCTEH U TBEPABIX TEJ, TOYCUHBIN HIEKTPUYECKUHN 3apsi]l IPU pELICHUU
¢bu3nyeckux 3anay;

pacro3HaBath (pU3MUECKHE SIBICHHUS (TIPOIECChI) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYIIPHO-KUHETUYECKOM TEOPUU CTPOCHUS BEIIECTBA U JJIEKTPOJUHAMUKHU:
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pPaBHOMEPHOE U PABHOYCKOPEHHOE MPAMOJIMHEHHOE JABH)KEHHE, CBOOOAHOE IaJieHuE Tell,
JIBUKCHHUE 110 OKPYKHOCTH, HHEpIUs, B3auMojehcTBue Ttei, auddy3us, OpOyHOBCKOE
JBUKECHHE, CTPOCHHE >KUJIKOCTEH M TBEPHABIX Tell, M3MEHEHHE 00hEMa Tel Mpu HarpeBaHUU
(oXJTaXIeHNH ), TETJIOBOS paBHOBECHE, MCTIApCHUE, KOHJICHCAIUS, TUTABIICHUE, KPUCTAILTU3AIINS,
KHUIICHHUE, BJIAXKHOCTH BO3yXa, MOBBLIIICHUE JABJICHHUS ra3a MPH €ro HArpEeBaHWU B 3aKPHITOM
cocyzie, CBSI3b MEXKAY IapaMeTpamMH COCTOSHHUS Ta3a B HM30MpOIeccax, JJICKTpU3alus Te,
B3aMMOJIEVICTBUE 3ap/I0B;

OIKCHIBATh MEXAHWYECKOE NBIDKEHUE, MCIONB3YysS (DM3MYECKHe BETUYHMHBI: KOOPAMHATA,
MyTh, MEpEeMEIEeHUE, CKOPOCTh, YCKOpEHHUE, Macca Tela, CHila, UMIYJIbC Tela, KHHEeTUYeCcKas
SHEprus, MOTEHUHUalbHAas JHEpPrusi, MexaHudeckas paboTa, MeXaHMuYecKas MOUIHOCTb; IpHU
ONMMCAaHUW TPABWIBHO TPAKTOBATh (U3MUECKUH CMBICT HCIIOJNB3yeMBIX BEIUYHMH, WX
0003HAYEHUS U €UHUIIBI, HAXOIUTH (POPMYIIBI, CBSA3BIBAIONINE TAaHHYIO (DU3HYECKYIO BETHUUHY
C IPYTMIMH BEITMIMHAMH,

ONKCHIBATh M3YyUEHHBIC TEIUIOBBIE CBOWCTBA TEl W TEIUIOBHIC SIBICHUS, HWCIIOIB3YS
(¢u3nueckue BeJIMYMHBI: JaBliEHUE Ta3a, TemIepaTypa, CpeAHssl KHHETHYecKas »HEeprus
Xa0THYECKOT'0 JBMIKCHHSI MOJICKYJ, CPEAHCKBAJPATHIHAS CKOPOCTh MOJIEKYN, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSS JHEprus, padora ra3a, Kod((UIUEHT IMOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATENIS; IPU OMUCAHUH MPABUIBHO TPAKTOBATH (DU3MUECKUN CMBICT UCTIOIb3YEMbIX BEJIUYUH,
UX O0003HAYCHHWS W CIAWHHIBI, HAXOMUTh (OPMYJIBI, CBS3BIBAIONIUE JAaHHYIO (DH3UIECKYIO
BEIIMYHHY C JIPYTHUMH BEITUIHHAM;

OIKCHIBaTh WM3YYCHHBIC JJICKTPUUYECKUE CBOMCTBA BEIIECTBA M AJICKTPUUYECKUE SBIICHUS
(mpouecchl), UCHONB3YST (GU3NYECKUE BEIUYUHBL: AJIEKTPUUECKHUM 3apsll, dJIEKTPUUECKOEe MOJIE,
HanmpspDKEHHOCTh  TIOJIS,, TMOTEHIMAJN, PAa3sHOCTh TIOTEHIIMAIIOB; TPU ONUCAHUHU IPaBUIHHO
TPaKTOBAaTh (PUIUUYECKUIM CMBICI HCIONB3YEMBbIX BEIUYMH, WX OOO3HAYeHHsS M EAWHUIIBL;
yKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMHU BEIIMUNHAMUY;

aHAIM3UPOBATh (PU3UYECKHUE IMPOLECCHl W SIBICHUS, HCIONB3YysS (DU3NYECKHE 3aKOHBI H
MPUHIMIBL: 3aKOH BcemupHoro tsarorenus, |, |l u |1l 3akonsr HpioTOHa, 3akoH coxpaHeHUs
MEXaHHYECKOW dHEPTUH, 3aKOH COXPAHCHHSI UMITYJIbCA, TIPUHIIAT CYIEPITO3UITAN CHUI, TIPUHITATI
paBHOIPABUSI WHEPIHUATBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KHHETHUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, T'a30BbIC 3aKOHBI, CBS3b CpEIHEH KUHETHUYECKOH SHEPTUM TEIUIOBOTO IABMKEHUS
MOJICKYJI C aOCOJIOTHOM TEeMIIEpaTypOid, TIEPBHI 3aKOH TEPMOJWHAMHUKH, 3aKOH COXpaHCHHS
ANEKTPUYECKOr0 3apsaa, 3akoH KymoHa, mpw 3TOM pa3nuyaTh CIOBECHYIO (DOpMYITHpPOBKY
3aKOHa, €r0 MaTeMaTU4YeCKOe BhIpaKEHUE U YCIOBUS (TPaHUIIbl, 00JIACTH ) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHITUIIBI JICHCTBHUS MAIllWH, TPHOOPOB ¥ TEXHUYCCKUX YCTPOMCTB;
pa3nuyaTh yCIoBHs UX 0€30MaCHOTO UCIONIb30BAHUS B MIOBCEIHEBHOM JKHU3HU;

BBIMOHATh SKCIIEPUMEHTHI 10 HCCIEAOBaHUIO (DU3MYECKUX SBICHUA W TPOLECCOB C
WCIIOJIb30BAHUEM  TPSMBIX M KOCBCHHBIX HW3MEpPEHHWH, TMpH 3TOM  (HOPMYJIHPOBATH
mpoOieMy/3ajady W TUNOTE3y Y4eOHOrO DKCIIEPUMEHTa, CcoOUpaTh YCTaHOBKY U3
MIPEII0KEHHOT0 000PYA0BaHUS, TPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOIBI;

OCYIIECTBIISATh TPSMbIE W KOCBCHHBIC W3MEPEHUsS (U3HUECKUX BEIUYHH, TPH ITOM
BBIOMpATh ONTUMAIBHBIN CIOCO0 W3MEPEHHS M WCIONb30BATh W3BECTHBIE METOJbI OICHKU
MOTrPEIIHOCTEN U3MEPEHUN;

UCCIICJIOBATh 3aBUCUMOCTH MEXAY (DHU3MYECKMMH BEIMYMHAMH C HCIIOJIb30BAaHUEM
MPSAMBIX HM3MEPEHHId, MPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YIbTAThI
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MIOJy4EHHON 3aBHMCHUMOCTH (PU3MYECKUX BEJIMYMH B BUJAE TaONMIl U rpadUKOB, J1€J1aTh BBIBOAI
110 pe3yJibTaTaM HCCIIEI0BAHNUS;

cobmoaTh mpaBuia Oe30MacHOro TpyJda MpU IMPOBEACHUU HCCIEAOBAaHMM B paMKax
y4eOHOro HKCIEPUMEHTa, Yy4eOHO-UCCIIEOBATEIbCKOM M  TMPOEKTHOM JAESITEIbHOCTH C
WCIOJBb30BaHMEM U3MEPUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTr0 000PYAOBAHHS,

pematb pacy€THble 3aJauyd C SIBHO 33JaHHOW (PU3MUECKOM MOJENbI0, HCIONIb3Ys
(u3nueckue 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33/a4d BBIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (PU3NUYECKUE BEIUYMHBI U (OPMYINBI, HEOOXOAMMBIE JUIA €€ pelIeHHS,
IIPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTD MOJy4YEHHOI0 3HaUeHHs! (PU3MUECKOi BEINYHMHBI,

pelars KayeCTBEHHBIEC 3aJa4d: BBICTPAUBATH JIOTMYECKH HENPOTUBOPECYUBYIO ILIEIMOYKY
paccyXJIeHHI C OMOPOi Ha N3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SBICHHUS;

UCIOJIb30BaTh MpPU pELIEHHHM Y4eOHbIX 3a7ad COBPEMEHHbIE HH(OPMAalMOHHbIE
TEXHOJIOTMH Ui TOHMCKA, CTPYKTYpPUPOBAaHMs, WHTEPIpETalli U MpPEJCTaBICHUS Y4eOHOU u
HAyYHO-TIOMYJISIPHOW HMH(OPMAIUHM, TOTYYCHHOW HU3 Pa3IHYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh MOTYYaeMy0 HH(OpMAIIHIO;

MIPUBOJUTH MPUMEPHI BKJIa/Ja POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bsSCHEHHE MTPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAaHUS 1O (U3MKE B IOBCEJHEBHOM JKU3HU JUIS
obecrieueHus: 6€30MaCHOCTH MPU OOpaLIEHUH ¢ TPUOOpaMU U TEXHUYECKUMH YCTPOHCTBaAMHU, JUIsI
COXPAHEHUS 3/I0POBbS M COOJIIO/IEHUSI HOPM 3KOJIOTMUYECKOTr0 ITOBEJACHUSI B OKPYKAIOLIEH cpeae;

paboTraTh B IpyIIE C BHINOIHEHUEM Pa3IMYHbIX COLIMATIBHBIX POJIEH, INIAHUPOBATh PabOTy
IPYNNbl, pAalMOHAIBHO paclpefeNiaTh OO0sS3aHHOCTH M IUIAHMPOBAaTh JIESTEIbHOCTh B
HECTaHJAPTHBIX CUTYalMsIX, aJeKBaTHO OLIEHMBATH BKJIAJ KaKJ0T0 M3 YYaCTHMKOB T'PYIIIbI B
peleHre paccMaTpiuBaeMoi pooIIeMBl.

K xonny oOyuenus B 11 kiacce mpeaMeTHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxatb C()OPMHPOBAHHOCTh y 00yUAIOIIUXCS YMEHUN:

JIEMOHCTPUPOBATh HA MpUMEpax pojb U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHpA, B PA3BUTHH COBPEMEHHOM TEXHHKU U TEXHOJIOTHM, B MPAKTHYECKON
JIeATeNbHOCTH JIIOJIEH, IIENIOCTHOCTh M €IMHCTBO (PU3MUYecKoi KapTHHBI MUPA,

YUUTHIBATh TPAHULBl TPUMEHEHUS H3YYEHHBIX (PU3UYECKUX MOAEIEH: TOYEUHBIH
JJEKTPUYECKUI 3apsii, Jyd CBEeTa, TOYEYHBIH HCTOYHUK CBETa, SAEpHAs MOJAEIb aToMa,
HYKJIOHHAs1 MOJIENTb aTOMHOT O sI/Ipa MU peleHnH (PU3NIECKUX 3a/1a4;

pacro3HaBarh (U3NYECKUe sBIEHHS (Ipouecchl) M OOBICHATH MX HAa OCHOBE 3aKOHOB
9JIEKTPOAMHAMUKHA M KBAaHTOBOM (DPM3MKH: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEWCTBHUSI TOKA, B3aUMOJECHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKLHs, ACWCTBHE MAarHUTHOIO IO HAa IPOBOAHMK C TOKOM M JBHWKYIIMICS 3apsn,
3JIEKTPOMAarHUTHBIE KOJI€OaHUs U BOJHBI, PSIMOJIMHEIHOE pacpoCTpaHEHUE CBETa, OTPAKEHUE,
npeirowiienue, uHTepdepeHuus, auppakuus U TOISIpU3ALUS  CBETa, JHUCIEPCUs CBeTa,
dhotoanexrpudeckuii 3¢ dext (poroaddekt), cBeToBOEC NaBieHne, BOSHUKHOBEHHE JTUHEHYATOTO
CIIEKTpa aTOMa BOAOPO/Ia, €CTECTBEHHAs! M UCKYCCTBEHHAsl PaIMOAKTUBHOCTE;

OIKCHIBaTh M3Y4YCHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUECKUE, MAarHUTHBIE, ONTUYECKUE,
ANEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUYHBIX CPEJ) U AJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCIONB3YSl (U3NYECKUE BEJIMYUHBI: JJIEKTPUYECKUN 3apsil, CHJIa TOKa, JJIEKTPUUYECKOEe
HaIpsHKEHUE, JIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh IOTEHIIUAJIOB, 3JIEKTPOABUKYIIAs CUIIA,
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pabota TOKa, MHIYKLMsS MarHMTHOro mois, cwia Amnepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPTHs 3JEKTPHUUYECKOr0 M MAarHUTHOTO TOJNEH, MEepPHOA M 4YacToTa KosueOaHud B
KosebaTenbHOM KOHTYpE, 3apsil U CHJla TOKAa B IPOLIECCEe FApMOHUYECKUX JIEKTPOMAarHUTHBIX
KoneOaHui, (POKYCHOE pacCTOSIHME M ONTHYECKas CWJIa JIMH3BI, MPHU OMHCAHWUU IPABUIHHO
TPaKTOBaTh (PU3MUYECKHI CMBICT HCHOJIB3YEMBbIX BEIMYMH, WX OOO3HAYCHHS W EIMHULIBL,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEJIMUUHY C IPYTUMH BeJTMUNHAMY;

OITMCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBIICHHWS W TMPOIECCHI, HCIONB3Ys (U3NIECKHE
BEJIMYUHBI: CKOPOCTh JJIEKTPOMAarHUTHBIX BOJH, /UIMHA BOJHBI M YacTOTa CBETa, DHEPTUi U
uMmnynbc (OTOHA, MEpUOA Iojypacrajga, SHEprus CBSI3M AaTOMHBIX sJiep, IpPU OHMUCAHUU
IIPAaBUJIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIb3YEMbBIX BEIMYMH, UX O0O3HAuYeHUs U
€IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOLINE TAHHYIO (DU3MYECKYIO BEIUYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIISITh 3HaUEHUE (PU3UUECKON BEIIMYMHBI;

aHATM3UPOBaTh (HU3UYECKHE TPOIECCHl W SIBICHUS, HCIONB3Ys (DU3MUECKHe 3aKOHBI U
OpUHLOUIOBL  3aKkOH OMa, 3aKOHBI IOCIEAOBAaTENFHOIO U MapajUIebHOIO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHma, 3akoH 3JIEKTPOMAarHUTHOM MHIYKLUH, 3aKOH
MPSIMOJTMHEWHOTO PAaCIpPOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI NPETOMIICHUS
CBETa, ypaBHEHHWE OHWHIITEHHa I QoTodpdeKTa, 3aKOH COXPAHEHUS OSHEPTHH, 3aKOH
COXpaHEHHs HUMIY/IbCa, 3aKOH COXPAHEHMs 3JIEKTPUYECKOro 3apsaa, 3aKOH COXpaHEHUs
MaccoBOr0 4YHCJa, MOCTyiaThl bopa, 3aKOH paauoakTUBHOIO pacmajaa, MpH TOM pPa3iiudaTh
CIIOBECHYIO (hOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIpAKEHHE M YCIOBHS (TPaHUIIBL,
0071aCTH) MPUMEHUMOCTH;

OIIPEIEIIATh HANpaBJICHUE BEKTOpPA MHIYKIWHW MAarHUTHOTO TIOJIS MPOBOJHUKA C TOKOM,
cuiiel Ammniepa u cuiiel JlopeHia;

CTPOUTH U OMMCHIBATh U300paKeHHE, CO3/IaBaeMOE MJIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBIMOJTHATh JKCIEPUMEHTHI 10 HCCIEIOBAaHUIO (DM3WYECKUX SIBICHHH W IPOIECCOB C
UCIIONB30BaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHHWil: Tpu d3TOM  (OPMYIHPOBATH
npobiemy/3ajayy M TUIOTE3y Y4eOHOro HKCHEpUMEHTa, CcoOMpaTb YCTaHOBKY M3
MPEUIOKEHHOT0 000PYAOBaHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BEIBOIBI;

OCYILIECTBIIATh MpsSIMbIe U KOCBEHHBIC H3MEPEHUs (PHU3MUECKUX BEIUYMH, IMPH 3TOM
BBIOMpPATh ONTHMAIbHBIM CIOCOO M3MEpEHUs M HCHOJNb30BAaTh WM3BECTHBIE METOJbl OLEHKU
MTOTPELIHOCTEW U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UUECKUX BEITMUUH C HCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IIPpY 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBATh pe3yibTaThl MOJYYEHHOM 3aBHCUMOCTH
(¢u3NYeCKUX BEIMYMH B BHJE TaOMUIl W Tpa(uKOB, J[eNaTh BBIBOABI MO pe3yjibTaTamM
HCCIICIOBaHMS,

coOnmoaTh mpaBuia Oe30MacHOro TpyJda MpU INPOBEACHUU HCCIEIOBAHMM B paMKax
y4eOHOTr0 IKCIEPUMEHTa, YYeOHO-HCCIEeNIOBATeICKOW ¥ TMPOSKTHOH JeSTETBbHOCTH C
MCIOJIb30BaHMEM U3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOro 000PYAOBAHMS;

pemath pacy€THble 3aJauyd C SIBHO 33JaHHOW (PU3MUECKOM MOJENbI0, HCIOIb3Yys
(du3nveckre 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 33J]a4d BHIOMPATH (PU3UIECKYIO
MOJIENIb, BBIACIATh (PU3NUYECKHUE BEIUYMHBI M (OPMYINBI, HEOOXOAMMBIE JUIA €€ pEelIeHHS,
MIPOBOJUTH PACUETHI U OLIEHUBATh PEAIbHOCTD MOJy4YE€HHOI 0 3HaUeHHs (PU3MUeCcKoi BEINUHMHBI,

pemaTh KayecTBEHHBIC 3a/1a4M: BBICTPAMBATH JIOTHUECKH HEMPOTHBOPEUYHMBYIO IICTIOUKY
paccyXJIeHUH C OIOpOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKHE SBICHUS;
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UCIIOJIb30BaTh TPH PEHICHWH YYeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIC
TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYpPUPOBAaHUS, WHTEPHPETAlMM U TPEICTABICHHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOW MH(OpPMAIUK, TOJTYYCHHOW W3 Pa3IHYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJTYIaeMYI0 HH(OPMAITHIO;

OOBACHATH IPUHIHIIBI JICHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3InyaTh
YCJIOBHUS MX 0€30IIaCHOTO MCIOJIb30BAHUS B TIOBCEHEBHOW KHU3HH,

MIPUBOJIUTH MPUMEPHI BKJIa/Ja POCCUNCKUX U 3apyOekHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETHYCCKHE 3HAaHUS 10 (HU3MKE B TIOBCEJHCBHOM JKU3HU IS
oOecrieueHust 6€30MaCHOCTH NIPH OOPAIICHUH C MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMH, JIJIS
COXpaHEHHUS 3JI0POBbSI M COOTIOACHUSI HOPM HKOJIOTHYECKOr0 MOBEICHHS B OKPYKAIOIIEH Cpe/ie;

paboTaTh B TPYIIIE C BBIMOJIHEHUEM PA3IMYHBIX COIIMAIBHBIX POJICH, TNIAHUPOBATh PabOTy
IPYNNbl, pPalMOHAIBHO paclpeleNiaTh OO0S3aHHOCTH W IUIAHUPOBaTh JESATENBHOCTh B
HCCTAHJAPTHBIX CUTyalUAX, aJICKBATHO OLUCHUBATH BKJIAJA KaXJIOro M3 YYACTHUKOB TI'PYIIILI B
pelIeHre pacCMaTPUBACMOH MPOOJIEMBI.

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO 24

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLEOBPA30BATEJ/IbHOE 16.09.26 11:05 (MSK) CepTudukaT 7630035097C3E6338CC55E22854D8EFA
YYPEXXAEHUE "TMMHA3USA N2 5 I.®EOZ1IOCUN PECMYBJINKU KPbIM",
Noiiko EneHa CTaHWCnaBoBHa, AVPEKTOP




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuectBo yacos
HanmenoBaHue pa3ieioB U TeM DJIeKTpOHHbIe (LM (ppOBbIE)
Ne i/ Konrpoasnsie | IlpakTnyeckue
MporpaMMbl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoTbI padoThI
Paznen 1. PU3UKA U METO/JbI HAYUYHOI'O TIO3HAHUSA
)
1.1 VISHIA H METOBT HAYHHOTO 2 https://m.edsoo.ru/AV1IAWVNQO
MIO3HAHUS
Hroro mo pasnery 2
Paznea 2. MEXAHUKA
2.1 Kunemarnka https://m.edso00.ru/SNO2MCWXU
2.2 Jlunamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXpAaHEHHUS B MEXAHHKE 6 1 1 https://m.edso0.ru/86NRCXHA7
Hroro no pazmeny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUNHAMUKA
3.1 OCHOBEI MOCKYAPHO- 9 1 https://m.edso0.ru/HRGVBNOPE
KHHETUYECKON TeOpHHU
3.2 OCHOBBI TEPMOTTHAMHUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
3.3 AATpEraTHbIC COCTORHI BICCTED. 5 https://m.eds00.ru/HSM355JCH
@Da30BbIC NEPEXOABI
Hroro no pazneny 24
Paznen 4. 3JIEKTPOIUHAMUKA
4.1 DNeKTpocTaTHKa 10 https://m.edsoo.ru/LSRP72QLI
4.2 [TocTOSIHHBIN SNIEKTPUIECKUAN TOK. 12 https://m.edsoo.ru/GEWTDQXWW
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Toku B pa3nMuHBIX cperax
Hroro no pazneny 22
PesepBHOE Bpemst 2
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11 KIIACC

HaunmenoBanue pa3aejioB 1 TEM

KoanuecTBO 4acoB

DJIeKTpOHHbIe (LM (pOBbIE)

Ne n/m Kontpoabnbie | TlpakTHueckue
NpOrpamMMblI Bcero odpa3oBaTe/IbHbIE Pecypchl
padoThI padoTsbl
Paznen 1. JIEKTPOANHAMUKA
M .
1.1 ATHHTHOS MO7e. JCKTPOMATHATHAS 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHTYKITAS
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHbI
2.1 MexaHtirieckie i SEKTpOMArHHTHEIS 9 1 https://m.edso00.ru/3STLNQKPG6
Kosie0aHus
99 MexaHU4ecKHe U 3JIeKTPOMArHUTHbIC 5 1 https://m.eds0o.ru/WOTE385V1
BOJIHBI
2.3 Onrrka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazueny 24
Paznea 3. OCHOBBI CHEHI/IAJI])HOﬁ TEOPUU OTHOCUTEJBHOCTH
3.1 OCHOBLI ClIEUHATLHOM TCOPHH 4 1 https://m.eds00.ru/AQUCOVDK2
OTHOCHUTCIIbHOCTHU
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOM ONTHKU 6 https://m.edsoo.ru/8WOVAWQRS
4.2 Ctpoenue aroma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE PO 5 https://m.eds00.ru/97MC9DZXQ
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Hroro no pasaciy

15

Pazngen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

ONEeMEHTHI ACTPOHOMHUHU U

5.1 7 https://m.edsoo.ru/3EOD6KXI9
acTpopU3UKH
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHHUE
6.1 Oo6o011aroree MOBTOPEHUE 4 https://m.edso00.ru/0O2JEGZCIM
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 7
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https://m.edsoo.ru/O2JEGZCIM

ITOYPOYHOE INIJIAHUPOBAHHUE

10 KITIACC
KosmnuectBo yacos
Ne Hdara DJIeKTPOHHbIe N (ppoBbIE
Tema ypoka Koutpoasbnbie | IIpakTnyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE pecypchl

padoThI padoTbI

dusuka — Hayka o IpUpOJE.
1 HayuHble MeTO/ 16 TTO3HAHUS 1 https://m.edsoo.ru/Y XGQSPM1P
OKPY’KaIOIIero Mupa

Ponb 1 MecTo pusuku B

(OopMUpPOBaHUH COBPEMEHHOI
2 HAyJYHOH KapTHHBI MUPa, B 1 https://m.edso00.ru/8HSXWFFVO
MPaKTHYECKOM eI TeIbHOCTH

nronen

MeXaHHUECKOE JIBHIKCHHE.
OTHOCHTEILHOCTh

3 MEXAHUYECKOT O JBIIKEHHS. 1 https://m.edsoo.ru/RSOA0V5ZX
IIepemenienue, CKOpoCTb,
YCKOPEHHE

P N
ABHOMEPHOS HPAMOTHHEHHOS 1 https://m.edsoo.ru/L8IPY2JEZ

NIBIDKEHHE

PaBHOyCKOpEeHHOE
MIPSIMOJIMHEVHOE IBUKEHHE

1 https://m.edsoo.ru/MDIDKJOUB

CBoOoaHOE TIazIcHHE.
6 Yckopenue cBOOOIHOTO 1 https://m.edsoo.ru/MXPLZ1X8J
naJIcHUs

K i .
PHPOTHHEHHOS ABTACEHIE 1 https://m.eds00.ru/TFLI2CADN

JIBr>keHre MaTepualibHOM

JOKYMEHT MOATVCAH SMEKTPOHHON Mo bio
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https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
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TOYKHU I10 OKPYKHOCTHU

[IpyuHLKIT OTHOCUTETBHOCTH
lNanunes. MuepunanbHbie
cucrtemsl orcyera. [lepBsiit
3akoH HpioToHa

https://m.eds00.ru/J6QY 7N3WN

Macca tena. Cuna. [Ipunnun
cynepno3uuuu cui. Bropoi
3akoH HeroToHa s
MaTEepUAIBHON TOYKHU

https://m.edsoo.ru/BVTNWTAQH

10

Tpernii 3axkoH HproToHa 1u1s1
MaTepHaJIbHBIX TOUEK

https://m.edsoo.ru/JYL414UAN

11

3aKkoH BCEMHPHOI'O TATOTCHUA.

Cuna tsoxectu. [lepBas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koadduument
Tpenus. Cuiia CONpOTUBICHUS
[P IBU)KEHHUH Tejla B
KHUIOKOCTHU HUJIN I'a3€

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarensHoe 1
BpALLATENIBHOE IBUKEHUE
a0COTIOTHO TBEPAOTO TEa.
MowmenT cunsbl. I1nedo cuisl.
YcnoBus paBHOBECUS
TBEPJIOTO TENa

https://m.edsoo0.ru/IDOAU40TS

15

Nmnynsc maTepuanbHOi
TOUYKH, CUCTEMBI

https://m.edso00.ru/M5JOTKNWC

JOKYMEHT MOAMVCAH SMEKTPOHHOM Noarkdbio
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MaTepualbHBIX TOUEK.
Nmnynbe cuibl. 3aKOoH
COXpaHEHUS UMITYJIbCA.
PeakTuBHOE IBMXXEHUE

16

PaboTa 1 MOIIIHOCTh CHIIBI.
Kunernueckas sneprus
MAaTepUATbHON TOUYKHU.
Teopema 006 n3mMeHeHun
KMHETUYECKOW SHEPTUU

https://m.edso0.ru/J1VV59L.28B

17

[ToreHuuanbHast SHEPrHsL.
[ToreHumanbHas SHEprust
ynpyro aedopMupoBaHHON
npyxuHbl. [loTeHnansHas
SHEpTHs Tejia BOIU3U
IIOBEPXHOCTU 3€MJIN

https://m.edsoo.ru/RNEXJW4KF

18

[ToreHumnanbHbIE U
HENOTEHIUATIbHBIE CUJIBI.
CBs13b pabOTHI
HEMOTEHIIMAIbHBIX CUJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPIHH CUCTEMBI T€N. 3aKOH
COXpPaHEHUSI MEXaHUYECKON
SHEpPruu

https://m.edso0.ru/DA3QVTOXQ

19

JlaGoparopnas pabota
«HccnenoBanue cBsizu pabOTHI
CHJIBI C U3BMEHEHUEM
MEXaHUYECKON SHEPrUuu Tela
Ha IIPUMEpPE PaCTKEHUS
PE3UHOBOIO KI'yTa»

https://m.edsoo.ru/W1R4R88UG

JOKYMEHT MOAMVCAH SMEKTPOHHON NoarfvEbIo
MYHWULIMMANIbHOE BIOMKETHOE OBLLEEOEPA3OBATE/IbBHOE

YYPEXXAEHUE "TMMHA3MS N2 5 I®EOAOCUN PECMYBJIMKU KPbIM",

JNoiiko EneHa CTaHWCnaBoBHA, AMPEKTOP
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20

Kontponbhas pabota mo reme
«Kunemaruka. [{unamuka.
3aKOHBI COXpAaHEHUS B
MEXaHUKE»

https://m.edsoo.ru/LNM6EKGYY

21

OCHOBHBIE MOJOKEHUS
MOJIEKYJISIPHO-KHHETUIECKON
Teopun. bpoyHoBCcKkoe
nskenue. Auddysus

https://m.edso00.ru/OEY9VYU2B

22

Xapaxkrep JBUKECHUS U
B3aMOJCHCTBHUS YaCTHII
BemecTBa. Mojenu CTpoeHHs 1
rasoB, JKHJIKOCTEN U TBEPABIX
T

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. Konuuectso
BemecTtBa. [locrosguHas 1
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TermoBoe paBHOBECHE.
Temmneparypa u €€ U3MepeHue. 1
[Ixana Temneparyp Llenbcus

https://m.edsoo.ru/MVPNY6QA8Z

25

Wneansueiii raz B MKT.
OcnoBHoe ypaBHeHrne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOGcommoTHas Temmneparypa Kak
Mepa CpeHE KHHETHYECKON
SHEPTUH JIBUKEHHS MOJIEKYIL. 1
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo0.ru/BXUDVDG2F

27

3akoH /lambroHa. ['a3oBBIC
3aKOHBI

https://m.edsoo.ru/Y3WB66I13A
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28

JlaGoparopHas pabota
«MccnenoBanue 3aBUCHMOCTH
MEXIy TTapaMeTpamMu
COCTOSIHUS Pa3pEKEHHOT O
raza»

https://m.eds00.ru/35DBLKT96

29

W3omporiecchl B ulicalbHOM
rase u ux rpauueckoe
NpeaACTaBJIICHHUC

https://m.eds00.ru/0OZJ3KZNJ5

30

Bnyrpenuss sHeprus
TEPMOJIUHAMHYECKON CUCTEMBI
M CIIOCOOBI €€ U3MEHEHMS.
KonmyuecTBO TEIIOTH B
pabota. BHyTpeHHsist sHeprus
OJHOATOMHOI'0 HJICAILHOIO
rasa

https://m.eds00.ru/9JOITVXI8

31

Bunael remonepenaun

https://m.eds00.ru/36JJ120W9

32

VY enbHasa TEINI0EMKOCTE
BemecTBa. KoanuecTBo
TETIOTHI IPH TETUTONepeiaye.
AnmabaTHBIN MpoIIecce

https://m.edsoo0.ru/5K3Y4H86L

33

[TepBriit 3akoH
TEPMOJMHAMUKH U ETO
MIPUMEHEHHUE K U30IIpoIieccamM

https://m.edso0.ru/2HO06R3GAS8

34

HeobpaTumocTs mporeccos B
npupoae. Bropoii 3akoH
TCPMOANHAMUKHA

https://m.edso0.ru/S85LWDFTS8

35

[Tpunmun nevicreus u KI1/
TEIJIOBOM MAIlIMHBI

https://m.edsoo.ru/DLCDEAAUC
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36

Huxn Kapno u ero KITJ{ 1

https://m.edso0.ru/4XPSAQ0V7M

37

DKonoruveckue npoOiaeMsl
TETIOPHEPTETUKU

https://m.edso0.ru/P07ZMY M8I

38

Oo6o0maromuit ypok
«MomnexynsipHas Gpu3uka. 1
OCHOBBI TEPMOIMHAMUKN»

https://m.edso0.ru/9QEKZ0DDWP

39

KontponbHas pabora o reme
«MonekysipHas pu3mka. 1 1
OCHOBBI TEpMOMHAMUKI

https://m.edso00.ru/RCARYEGZX

40

ITapoobpazoBanue u
KoHJeHcanus. Mcnapenue u 1
KHUIIEHUE

https://m.eds00.ru/X480Q078EE

41

AOCOIIOTHAA U OTHOCUTEIbHAS
BJIQKHOCTh BO3JTyXa. 1
Hacpiuennsiii nmap

https://m.edsoo.ru/98HVAEBMM

42

TBépnoe Teno.
Kpucramnueckue u
amopdHbIe Tesa. AHU30TPONHUS
CBOMCTB KpUCTAILIOB. JKuakue
kpuctajibl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

[1naBneHue U KPUCTATIIA3AIIHSL.
VY ienbHas TEII0Ta IUIaBJICHUS. 1
Cybnumanus

https://m.edso0.ru/OX117G6MR

44

YpaBHEHHE TEIOBOIO
Oamanca

https://m.edsoo.ru/0lUXGN211

45

DJeKTpu3aIus Tel.
Onexrpuueckuil 3apsa. Jsa

https://m.eds00.ru/QJ2S7WSBM
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BHJA SJICKTPUUYCCKUX 3apsA0B

46

[TpoBOAHMKY, TUITEKTPUKH U
MONYIIPOBOTHUKHU. 3aKOH
COXPaHEHUS AJIEKTPUYECKOrO
3apsiaa

https://m.edsoo.ru/F3YVPQUYH

47

B3aumopeiictBue 3apsaa0B.
3akoH Kynona. Toueunslii
IJIEKTPUYECKUI 3aps]T

https://m.edsoo.ru/5U3BUOTHH

48

HanpsioxénnocTts
AJIEKTPUYECKOTO IOJIS.
[IpuHuun cynepno3uiuu
BJIEKTPUYECKUX Toiei. JInnun
HANPsHKEHHOCTH

https://m.edso0.ru/91IKAWD2V6

49

PabGora cun
3JIEKTPOCTATUYECKOTO MOJSI.
ITorennuan. PasHocts
MMOTEHI[MAJIOB

https://m.edsoo.ru/\VOPD9ASLF

50

HpOBO)IHI/IKI/I " JUDJICKTPHUKU B
QJICKTPOCTATHUYCCKOM ITOJIC.
Z[I/IBHCKTPI/I‘IGCKB.H
IMPOHUITACMOCTD

https://m.edso0.ru/12P2S3127

51

DIIEKTPOEMKOCTb.
Konnencarop

https://m.edsoo.ru/B1UPRD52W

52

DNEeKTPOEMKOCTD TIIIOCKOTO
KOH/IEHCaTopa. JHEeprus
3apsKEHHOT 0 KOHJIEHCaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGoparopnas pabora
"N3MepeHne 3JIeKTPOEMKOCTH

https://m.edsoo.ru/PBGM4F845

JOKYMEHT MOAMVCAH SMEKTPOHHON NOARMELIO
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KOHZeHcaTopa"

54

[IpuHuun neicTBus u
IIPUMEHEHHE KOH/IEHCAaTOPOB,
KOIMPOBAJIBHOI'O anmapara,
CTPYHHOIO IIPUHTEPA.
DnexTpocTaTuyecKas 3aluTa.
3a3emiieHne 3JIEKTPOIPUOOPOB

https://m.edsoo0.ru/H3Q9PNHYY

55

DIIEKTPUYECKUN TOK, YCIIOBHS
€ro CylIeCTBOBaHUS.
ITocTostauEbIN TOK. CHila TOKA.

Hanpsioxenue. ConpoTuBieHue.

3axoH OMa aJ1s1 yyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7

56

ITocnemoBarenpHOE,
napajielibHOe, CMEIIIaHHOES
COEIMHEHHE MTPOBOTHUKOB.
JlaboparopHast pabora
«3ydeHue cMeIanHoro
COC/IMHEHUS PE3UCTOPOBY

https://m.eds00.ru/SLKT3UPUR

57

Pa6ora u MomHoCTh
AJIEKTPUYECKOT O TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axoH OMa 1715 OJTHOU
(3aMKHYTOI) 3JIEKTPUUECKOM
nenu. KopoTrkoe 3amMbIKaHUE.
JlaboparopHas pabora
«M3mepenne D/1C ucroynuka
TOKa ¥ €r0 BHYTPEHHETO
COITPOTHUBIICHUS)

https://m.edsoo.ru/YN5BFE7PBS

JOKYMEHT MOAMVCAH SMEKTPOHHON NoarfZbio

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "TMMHA3US N2 5 I.®EOJOCUN PECMYBJIUKU KPbIM",
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59

PesepBHBIN YPOK.
KonTtponbnas pabora 1o reme
"DnekrpoauHaMuKa" /
Bcepocculickas npoBepodHast
pabora

https://m.edsoo.ru/MEMG6EIE5SX

60

Oo6o0maromuit ypok
«INEKTPOIMHAMUKAY) /
Bcepocculickas nposepodHas
pabora

https://m.edsoo.ru/P86MDYO07H

61

DNeKTpoHHAas! IPOBOJIUMOCTh
TBEPJIBIX METAJIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METaJNIOB OT TEMIEPATYPHI.
CBepX1poBOIUMOCTh

https://m.edsoo.ru/M\VMNNBQL9H

62

DIIEKTPUYECKHUI TOK B
Bakyyme. CBoiicTBa
AJIEKTPOHHBIX MMyYKOB

https://m.edso0.ru/4CCYCJ785

63

[TonynpoBOIHUKH, UX
cOOCTBEHHasl ¥ IPUMECHast
npoBoAUMOCTh. CBoOICTBa p—
N-nepexona.
[TonynpoBOJHHKOBbIE
prOOPHI

https://m.eds00.ru/S55A1DQUR

64

DIIEKTPUYECKHUI TOK B
pacTBopax M pacruiaBax
AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
Jcconuanus. JIEeKTPOIn3

https://m.edsoo.ru/QUOQUWV91
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DNEeKTpUUYECKUI TOK B razax.
65 CanocToRTenbHEI 1 1 https://m.eds00.ru/2VX2KLFQA
HECaMOCTOSITSIILHBIN pa3psi.
Monnus. [Tnazma
DnexTpuueckue npuOopsl U
YCTPOMCTBA U UX
66 MPAaKTUYECKOE TPUMEHCHHE. 1 https://m.edsoo.ru/KJA02KUP5
IIpaBuia TeXHUKU
0e30mmacHOCTH
Kontponbhas pabota mo teme
«INEKTpOCTATHKA.
67 [TocTOSTHHBIN ANEKTPUICCKUI 1 1 https://m.edsoo.ru/PASKIGWP4
TOK. TOKH B Pa3IMYHBIX
cpenax»
Pe3epBHBbIil ypoOK.
68 O0o001IaroIHiT YPOK 110 TeMam 1 https://m.edsoo.ru/HLOAT6SNU
10 knacca
OBIIEE KOJIMYECTBO YACOB I10 68 5 4
I[MPOI'PAMME
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11 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IMpakTnyeckue
padoThI

Jlara
HU3yYeHUS

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

ITocTossHHBIE MAarHUTHI U UX
B3auMoieicTBHEe. MaruuTHoe
nosie. Bekrop MarHuTHOM
WHAYKIUU. JIMHUY MarHUTHOM
WHIYKIUU

https://m.edso00.ru/4ADMOYIJNG6

MarnuTHOe 1nojie npoBOAHUKA
¢ TokoM. OnbIT DpcTeaa.
BzaumopeiicTBue
MIPOBOJTHUKOB C TOKOM

https://m.edso00.ru/1L5CT47FX

JlaGoparophas pabota
«/3yyeHne MarHuTHOTO OIS
KaTyIIKA C TOKOM)

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME€ MAarHUTHOTO TOJIA
Ha IPOBOJHUK ¢ ToKoM. Cuia
Awmmnepa. JlaGopaTopHas
pabora «VccnenoBanue
JNIEUCTBUS IOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleficTBHEe MAarHUTHOT'O ITOJISI
Ha JIBUKYIIYIOCS 3apsSHKEHHYIO
yactuily. Cuia Jlopenua.
Pa6ora cuinel Jlopenna

https://m.edsoo.ru/7ABZQGQC9

DNeKTpOMarHuTHasi MHAYKIIHS.

1

https://m.edsoo.ru/\VA26C9C3J

JOKYMEHT MOAMVCAH SMEKTPOHHOM Mo b0
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[ToTrok BEkTOpa MarHUTHOM
uaayknuu. 2J1C nHaykuuu.
3aKOH 3JIEKTPOMAarHuTHOU
unnykuuu Papanest

JlaGoparopnas pabota
«MccnenoBanue sSBICHUS
3JIEKTPOMATrHUTHOMN
WHTYKLIA

https://m.edso00.ru/XZS5MQCBU

NupyktuBHOCTD. SIBIICHHE
camouHaykuuu. 9J1C
CaMOMHIYKIUU. DHEPTUS
MarHUTHOTO MOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE
ToJie

https://m.edso0o.ru/EOTONSAEA

TexHuyeckue ycTporucTBa U UX
MPHUMCHCHUC: ITIOCTOAHHBIC
MarHuThbl, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTElb,
YCKOPHUTEIN 3JIEMEHTAPHBIX
YacTHI], THAYKIIMOHHAS 11€Yb

https://m.edsoo.ru/UWNLFA9L 6

10

O6o0maromuit ypok
«MarHuTHOE ToJe.
DneKTpoMarHuTHas

WHIYKIUSD)

https://m.edso0.ru/COBO5BGMC

11

KontponbHas pabora o reme
«MarsuTHoe 1nosne.
DJIEKTpOMarHuTHast

WHIYKIUSD)

https://m.edso0.ru/8X637ELEU

JOKYMEHT MOAMVCAH SMEKTPOHHOM noarbbio
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12

CBoOo/1HBIE MEXaHUYECKUE
Konebanus. ['apmonndeckue
KonebaHus. Y paBHEHUE
rapMOHHYECKUX KOJIEeOaHUH.
[IpeBparnienue sHepruu

https://m.edso0.ru/9Y6GYWEVP

13

JlabopaTopHnas pabora
«HMccnenoBanne 3aBUCUMOCTH
MepHoIa MabIX KOJIeOaHmii
rpy3a Ha HUTHU OT JUTHHBI HUTH
¥ MacCHI Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHbIit KOHTYD.
CBoOOIHBIE
3JIEKTPOMAarHUTHHIC
KOJe0aHus B NACATLHOM
KoJIeOaTEIbHOM KOHTYpE.
AHanorust Mexay
MEXaHMYECKUMH U
AIEKTPOMATrHUTHBIMH
KOJIEOAHUSIMHU

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHUH B
UJIeATbHOM KOJie0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

IIpencrasnenue o
3aTyXxarolux KoinebaHusx.
BriHyX1eHHBIC MEXaHUYECKHE
KojeOanus. Pe3oHanc.
BrinyxieHnbie
3JIEKTPOMAarHUTHBIE

https://m.edsoo.ru/FMBDWPPG4

JOKYMEHT MOAMVCAH SMEKTPOHHOM noarkEbio
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KoJe0aHus

17

IIepeMeHHBIN TOK.
CunyconaanbHbIN
MEPEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOT O TOKA.
AMIITUTYAHOE U
JIEUCTBYIONIEE 3HAUEHUE CUJITBI
TOKA U HaIPSKEHUS

https://m.edsoo.ru/VDEY XRVUI

18

Tpauchopmarop.
[IpousBoacTBoO, epenaya u
oTpeOIeHUE IICKTPUIECKON
SHEPTUU

https://m.edso0.ru/1ZWZUL8OK

19

Y CTpoiCTBO U ITPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUUIECKOTIO
3BOHKQ, T€HEepaTopa
IEPEMEHHOr 0 TOKA, IMHUI
aJIeKTporepeaay

https://m.eds00.ru/93Z12W4Q0

20

DKOIOru4ecKrue puCcKu Npu
IIPOU3BOJICTBE
anekTposHepruu. Kymprypa
HCIIOJIb30BaHUS
JJIEKTPOOHEPTHH B
MOBCEIHEBHOU XKU3HU

https://m.edsoo.ru/SDUNY KWNO

21

MexaHn4decKre BOIHEI,
YCIIOBUS PACIIPOCTPaHEHMS.
[Tepuon. Cxopocts
pactpocTpaHeHUs U JUTHHA
BONHBL [lonepeunsie u
MPOJI0JIbHBIE BOJIHBI

https://m.edsoo.ru/\W2XBOR3HJ

JOKYMEHT MOAMVCAH SMEKTPOHHOM noarbdbio

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
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22

3ByK. CKOpOCTh 3BYKa.
I'pomkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

https://m.eds00.ru/Z8270Q6V70

23

SHGKTpOMaFHI/ITHI)Ie BOJIHBI,
HX CBOWCTBA U CKOPOCT.
[IIkaa 31€KTPOMarHUTHBIX
BOJIH

https://m.eds00.ru/SWB57C06X

24

[TpuHIMIIBI paIHOCBSI3H U
TeneBuaeHus. Pa3zsurue
CpPEACTB CBA3U. Paguonokanus

https://m.edso00.ru/2WQTSLGLV

25

Kontponbnas pabora
«Konebanus u BOJTHBI»

https://m.edsoo.ru/IHURONS80B

26

[IpsimonuHeitHOe
pacnpocTpaHeHHE CBETa B

OIHOpoAHOM cpene. Toueunsblit

HUCTOYHUK CBETA. .HyLI CB€Ta

https://m.edsoo.ru/HUF74NDOW

27

OTtpaxxenue cBeTa. 3aKOHbI
OTpaXEHHUS CBETA.
[TocTpoenue n300paxeHuit B
IIJIOCKOM 3€pKaje

https://m.edsoo.ru/IMBKQM22Z

28

IIpenomnenue ceera. IlomHoe
BHYTPEHHEE OTPAKEHUE.
[IpenenbHbIN yro MOJIHOro
BHYTPEHHETO OTpaKEHUs

https://m.edsoo0.ru/V49RISTRN

29

JlaGoparopnas pabota
«M3mepenne mokasaresns
IIPEJIOMIICHUS CTEKIIA

https://m.edsoo.ru/JO2EIM1DQ

30

JInn3sl. [loctpoenue

1

https://m.edsoo.ru/W2MMS9KJC

JOKYMEHT MOAMVCAH SMEKTPOHHOM Noardb&bio

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
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M300paKeHU B TUH3E.
®opmyJsia TOHKOM JIMH3BI.
YBenu4yeHue JuH3bI

31

JlabopaTtopHnas pabora
«HccnenoBanmue cBOMCTB
M300paKCHHUH B JTMH3aX)

https://m.edso00.ru/Q1ZCMW980

32

Hucnepcus cBera. CaoXKHBII
cocrtaB Oemoro cera. [[Ber.
JlaboparopHas pabora
«Habmroenue aucnepcuu
CBETa»

https://m.edsoo.ru/KOOWVKE11

33

HNurtepdepennus cera.
Judpaxmus cera.
JudpakimonHas pemeTka

https://m.eds00.ru/C8LCRSEJI

34

HOHCpC‘-IHOCTL CBCTOBBIX
BOJIH. HOHHPI/IS&HI/IH CBCTa

https://m.eds00.ru/Q2118XY0OJ

35

OnTuueckue mpuOOpHI U
YCTPOMCTBA U YCIIOBHS UX
6€301acHOro MpUMEHEeHHS

https://m.eds00.ru/M5127JYGT

36

FpaHI/IHLI HpI/IMeHI/IMOCTI/I
KJ1aCCHYECKON MEXaHUKH.
[TocTynaTel cnenuanbHOM
TGOpI/II/I OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTENILHOCTD
OJTHOBPEMEHHOCTH.
3ameICHHE BPEMCHH U
COKpAIICHHE JUTHHBI

https://m.edsoo0.ru/OVLMCNG6B2

38

DHeprus v UMITYJIbC

1

https://m.edso0.ru/190Z2Y4BUB

JOKYMEHT MOAMVCAH SMEKTPOHHOM noarkEbio
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PENSTUBUCTCKONM YaCTHULIBI.
CBs3b MacChI C IHEPTUEH U

HUMITYJIbCOM. 3H€pFI/IH IIOKOA

39

KonTponbnas pabora
«Ontuka. OCHOBBI
CIeLUAIbHON TEOpUHn
OTHOCHUTEITLHOCTH

https://m.edso0.ru/L8689JPL I

40

®oronsl. Popmyna Ilnanka.

DHeprus 1 UMIyIbC GOTOHA

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpbITHE U HCCIIEI0BAaHUE
doroaddekra. OnbiTe A. T
Cronerosa

https://m.edso00.ru/PGL5XXSRO

42

3akoHbI hoTodddekTa.

YpaBHeHue DUHIITEIHA 17151

dbororddekra. «KpacHas
rpaauiay Gorodddexra

https://m.edsoo.ru/YLCK770G8

43

Jasnenue cera. OnwiTh [1. H.

JlebeneBa. XuMuueckoe
JNIEUCTBUE CBETA

https://m.eds00.ru/EGO6ZQ1SA

44

TexHn4ueckue ycTpoucTBa u
MIPAKTUYECKOE IPUMEHEHHE:
dbotornemenT, GOTOIATIHK,
colHeuHas Oarapes,
CBETOUO]

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3agay no reme
«IIeMEHTHI KBAaHTOBOU
OIITUKWY

https://m.edsoo.ru/ZE73A67B1

46

Mogaens atoma TomcoHa.

1

https://m.edsoo.ru/FIC11POHN

JOKYMEHT MOAMVCAH SMEKTPOHHON noarbbio
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OmnsiThl Pesepdopaa mo
pacCesiHUIO (-4aCTHII.
[lmanerapHast Mogenb aToma

47

IToctynater bopa

https://m.edso00.ru/6X7GFHZ9X

48

W3nydenue u norjonieHue
(OTOHOB MpH TEepexoJie aToMa
C OJJHOT'O YPOBHS SHEPTMH HA
Ipyroi. Buapsl criekTpoB

https://m.edsoo.ru/NN8BHZYBE

49

BomHOBEIC CBOMCTBA YaCTHII.
Bomusl ne bpoiis.
KopnyckynspHo-BOIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTyYCHHE

https://m.edso0.ru/J710TLFCO

50

OTKpBITHE PAaOAKTUBHOCTH.
OmnsiThl Pesephopaa o
OIPE/ICIIEHUIO COCTaBa
PAaAOAKTHUBHOT'O U3JTYUCHUSA

https://m.edsoo.ru/TSJFUU3TP

51

CgoiictBa anbda-, 6eta-,
FaMMa-I/ISJIy[ICHI/I}I. BJII/ISIHI/IG
PaJMOaKTUBHOCTH Ha KHBBIC
OpTraHU3MBbI

https://m.edsoo0.ru/UOIRQS0Z5

52

OTKpBITHE TPOTOHA U
Heiftpona. M3otonsl. Anbga-
pacraj. DJIeKTPOHHBIN 1
MMO3UTPOHHBIN OeTa-pacra.
l'amma-uznyuenue

https://m.edsoo0.ru/H2XIHOG3E

53

DHeprusi CBsSI3U HYKJIOHOB B
sape. fAnepHble peakuuu.

https://m.edso0.ru/CFJYJSSIG

JOKYMEHT MOAMVCAH SMEKTPOHHOM noarbsio
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SnepHbI peakTop.
[IpoGaembl, TepCIEKTHBHI,
9KOJIOTUYECKUE aCTIEKThI
SIEPHOU DHEPIETUKU

54

DJIeMEHTapHbIE YaCTULIBI.
OTKpBITHE TO3UTPOHA.
Metonb! HaOIIOAEHNUA U
PEruCTpalvK 3JIEMEHTAPHBIX
yactull. Kpyrisiii cton
«DyH1ameHTaIbHbIE
B3aumMoIecTBUA. ENMHCTBO
(hbU3UYIECKON KapTHHBI MUPa»

https://m.edso0.ru/SUC62U40A

55

DTanbl pa3BUTHUS aCTPOHOMUU.
[Ipuxnagnoe u
MHPOBO33PEHUYECKOE 3HAUCHHUE
actpoHomuu. Bun 3B€31HOrO
Heba. Co3Be3ausi, ipKue
3BE3/bI, INIAHETHI, UX BUIMMOE
nBmkenne. CoaHeyHast
CcHCTEeMa

https://m.edso0.ru/5PXS219VY

56

Comnune. ConHevyHast
aKTUBHOCTL. MICTOYHUK
sHepruu CoHLA U 3BE3]]

https://m.edsoo.ru/1JZR54JA0

57

3BE3/b1, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/TbI

TIIaBHOM I10CJIEIOBATCIIHHOCTH.

BnyrpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE IPEACTABIICHUS
O IMPONCXOXKIACHUU U

https://m.eds00.ru/GGD3W74Z0

JOKYMEHT MOAMVCAH SMEKTPOHHOM noarhEbio
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9BOJJIIOIINHA COJIHI_Ia U 3BE3]

58

Muneunsiii [1yrs — Haa
I'amaktuka. Ilonoxenue u
nBroxkenre CoJHIa B
I'anaktuke. I'agakTukmy.
YeEpHble IBIPHI B siapax
raJlakTHK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa3zoeranue
rajiakTuk. Teopus bonbmoro
B3pbIBa. PenukToBOE
u3nydyeHne. MerarajiakThka

https://m.edsoo.ru/9IWRLVWNN

60

Hepemennsie mpobaembr
aCTPOHOMHUU

https://m.edsoo.ru/LJHNL2MCF

61

KonTponbhas pabora
«ONeMeHThl aCTPOHOMUHU U
acTpoU3UKI»

https://m.edso0o0.ru/TXTTCT488

62

O6o6matomuit ypok. Ponb
(U3HUKN U ACTPOHOMUH B
3KOHOMHUYECKOM,
TEXHOJIOTHYECKOM,
COIMAJIbHOM M dTHYECKOU
cdepax nesaTenbHOCTH
YyeJIoBeKa

https://m.edsoo.ru/\WNJ5CRXYD

63

O6o06maronuit ypok. Ponb u
MeCTO (PU3HKH U aCTPOHOMHUU
B COBPEMEHHOM Hay4YHON
KapTHHE MUpa

https://m.edsoo.ru/2PFPB28UF

64

O6o06maromuii ypok. Ponp

1

https://m.edsoo.ru/Y29SVPCVR

JOKYMEHT MOATVCAH SMEKTPOHHOM noarkEbio
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¢bu3nveckoit Teopun B
(hopMupoBaHUH
MPEJCTaBICHUN O (GPU3NICCKOM
KapTHHE MUpa

65

O6o06maronuii ypok. Mecto
(bU3NYECKOil KapTHHBI MUPA B
00II1eM PSITYy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUIN O TIPUPOJIC

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MarautHoe
noJie. DJIEKTpOMarHuTHast 1
WUHIYKLIHS

https://m.edsoo0.ru/EVMFIQTP6

67

PesepBHblil ypok. OnTHKa.
OcCHOBBI cCrIEIUATIBHON TEOPUH 1
OTHOCUTEIIbHOCTH

https://m.edsoo.ru/E5S5ABJRKS8L

68

Pesepnbiii ypok. KBanToBas
(busmKa. DIeMeHThI 1
aCTPOHOMHUU H aCTPOPU3UKH

https://m.edsoo.ru/RARQLV0O2J)

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68 4 7

JOKYMEHT MOAMVCAH SMEKTPOHHOM noadbRbio
MYHWULIMMANIbHOE BIOMKETHOE OBLLEEOEPA3OBATE/IbBHOE

JNoiiko EneHa CTaHWCnaBoBHA, AMPEKTOP
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MMPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOM ITPOT' PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

IIpoBepsiemble NpeIMeTHbIE Pe3YJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHEro o01ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha MpHUMEpax poib W MecTo (HU3UKH B
101 (bopMHPOBAHUU COBPEMEHHOH HAy4YyHOH KapTHHBI MHUpPA, B Pa3BUTHH
' COBPEMEHHON TEXHUKHM U TEXHOJIOTHH, B IPAKTHYECKOU NEATEIBHOCTH

monen

Y4uTBIBATH TPAHHIIBI IPUMEHEHHUS M3YYCHHBIX (QHU3NISCKUX MOJICIICH:
MaTtepuagbHas TOYKa, WHEpIHalbHas CHCTeMa OTCYéTa, aOCONIOTHO
10.2 TBEPIIOE TEJIO, HCAIBHBIN Ta3; MOJEIN CTPOCHHS I'a30B, KUAKOCTEH U
TBEPMBIX TEJ, TOYCYHBIA ODIIEKTPUUCCKUI 3aps] — MpPH PEHICHUU
(bu3nyuecKux 3aaa4

Pacno3naBarh ¢u3ndeckue sBJICHUs (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXAaHWMKH, MOJEKYJISIPHO-KMHETHYECKOW TEOopun
CTpOEHHUS BEIIEeCTBA U  JJIEKTPOJMHAMUKH: PpPAaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHENHOE [BUKEHUE, CBOOOJHOE MaJieHHE
TeN, ABW)KEHME IO OKPYKHOCTH, HMHEpLUs, B3aUMOICHCTBUE TEI;
10.3 midpdy3us, OpOYHOBCKOE IBUKEHHE, CTPOCHHUE JKUJIKOCTEH H
' TBEPABIX  Tel, U3MEHEHHWe o0béMa Tea TMpH  HarpeBaHHUH
(oxJlaXx/IeHUH), TEIJIOBOE paBHOBECHE, HCIApEHHE, KOHJEHCaIus,
IUIaBJI€HHE, KpUCTAUIM3alus, KUIIEHHWE, BJIAXXHOCTh BO3IYXa,
MOBBIILIEHUE J1aBJICHUS T'a3a IIPU €ro HarpeBaHUM B 3aKpBITOM COCYIIE,
CBS3b MEXKJIY IlapaMeTpaMu COCTOSHHsI raza B H30IpOLECcCax;

QJICKTpU3alnus TCII, B3aUMOJICHCTBHEC 3apsaa0B

OnucelBaTh MEXaHUYECKOE JBUKEHHME, HCIIONb3yd (U3NYECKHe
BEJIMYMHBI: KOOPAWHATA, IyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHUE,
Macca Tela, CWIa, HMIYJIbC Tela, KUHETHYECKas JHEeprus,
10.4 MOTEHUMaNbHAsl DJHEpPrusi, MexaHudeckass paboTa, MexaHHyecKas
' MOIIHOCTb; TIPY ONUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKUIN CMBICIT
UCTOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS M €IUHULIbI, HaXOIUTb
(bopMyIbl, CBSI3bIBAIOIINE JAHHYIO (DU3MYECKYIO BETUUYHHY C IPYTHUMHU

BEINM4YMnHaMU

OnuceiBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA Te€l M TEIUIOBLIC
SBIICHUS, WCMHONB3yd (U3MYECKHE BEIWYUHBI: JaBJCHHE Tas3a,
10.5 TeMmreparypa, CpemHssi KHHETHYeCKas DHEpPrus XaoTHYECKOTO
JIBUKCHHUS MOJIEKYJ, CpPEIHEKBaIpaTHYHAas CKOPOCTh MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS OJHeprusi, pabora rasa,
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KO3(QUIMEHT TMOJIE3HOI0 JEeHCTBHS TEMJIOBOrO JBUIaTeNs; INpU
OIMCAaHUU IPABUIIBHO TPaKTOBAThH buznueckuit CMBICI
UCIOJIb3YEMBIX BEJIWYMH, MX OOO3HAUEHUs] W E€AUHUIBI, HAaXOIUTh
(b opMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUYHUHY C APYTUMHU
BEJIMYNHAM

OnucelBaTh MU3y4CHHBIE DJICKTPUYECKHE CBOMCTBA BEIECTBA U
AJIEKTPUYECKHE  SIBICHUS  (TPOLIECCHI), HCIONB3YyS  (hU3HUYECKHe
BEJIMYUHBI: 3JIEKTPUYECKUI 3apsn, JIEKTPUYECKOE Toue,
10.6 HaIpsDKEHHOCTh  TI0JIS, IMOTEHLMAN, PAa3sHOCTh IOTEHIUAJIOB; IpU
' OIMMCAaHUU NPABUJILHO TPAKTOBATh (PU3UUECKUM CMBICI HCIOJIb3YEMBIX
BEIMYUH, HX O0O03HAUEHUS U CIUHUIIB; YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOIME  JaHHYIO  (U3MYECKYI0 BEIMYUHY C  JPYTHMH

BEIn4YnHaMu

aHaJIM3UpPOBaTh (PU3NYECKHE TIPOIECChl U  SBJIEHUS, HCIOIb3Ys
¢u3nyeckre 3aKOHbl M IPUHIUIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, 11
u |1l 3akonbl HbroTOHA, 3aKOH COXpaHEHMsS MEXaHWYECKOH >Hepruw,
3aKOH COXPAaHEHHUs UMIYJIbCa, MPUHIUI CYNEPIO3ULIUN CUJI, TPUHIIUII
paBHOIIpaBUsl HMHEPLUUAIBHBIX CHCTEM  OTCYETA;  MOJEKYJAPHO-
10.7 KHHETUYECKYIO TEOPHUIO CTPOCHHUs BEIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeqHel KHHETUYECKOM HSHEpPruu TEIUIOBOrO ABMXKEHHUS MOJIEKYN C
aOCONIOTHOM TeMIepaTypoH, MEpBBbIA 3aKOH TEPMOAWHAMMKH; 3aKOH
COXpaHEHHUsl DJJIEKTPUYECKOro 3apsna, 3akoH KyioHa; mpu 3TOM
pa3InyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MAaTEeMaTHYECKOe
BBIPQ)KEHHUE U YCIIOBUS (TPaHUIIBI, 007aCTH) MPUMEHUMOCTH

OOBSCHATH OCHOBHBIE NPUHIMUIBI JEHCTBUS MAamIuH, TPUOOPOB U
10.8 TEXHHUYECKUX YCTPOMCTB; pa3inuuaTh YCIOBUS UX 0O€30MacHoro
WCTIOJIb30BaHMSI B IOBCETHEBHOM KU3HU

BBIOTHATE SKCTIEPUMEHTHI 110 UCCIICA0BAHUIO (DU3NUECKUX SIBICHUN 1
MPOIIECCOB C UCIOIB30BAHNEM MPSIMBIX M KOCBEHHBIX M3MEPEHUM; PU
10.9 3TOM (QopMynupoBaTh MpoOieMy (3agady) W THUIOTE3Yy Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  IPEIIOKEHHOTO
000pyOBaHUs, IPOBOIUTH OMBIT U (HOPMYTHUPOBATH BHIBOIBI

OcymecTBiaTh TpsSMbIE W KOCBEHHbIE HW3MEPEHHUs (PU3NUECKUX
10.10 BEJIMYMH; MPH 3TOM BHIOMPATh ONTHUMAJbHBIN CIOCOO W3MEPEHUs U
HCIIONIb30BaTh N3BECTHBIE METO/IbI OLICHKH HOTPEITHOCTEH H3MEpEHHH

HccnenoBath 3aBUCHMOCTH MeXAy (GU3MUECKHMMHU BEITHMYMHAMH C
WCTIOJNIb30BaHUEM TIPSMBIX HW3MEPEHWH; NpPHU 3TOM KOHCTPYHPOBATH
10.11 YCTAHOBKY, (DUKCHPOBaTh pe3yJbTaThl TMOJTYYEHHOW 3aBUCHUMOCTHU
(HU3MUECKUX BEJIMYMH B BHJIE TaONUI[ U rpadMKOB, JeNaTh BHIBOJBI 10
pe3ylbTaTaM HCCIeT0BAHUS

10.12 CobOmomate mpaBujia  0O€30MACHOTO TpyAa TPU  TPOBEACHUU

UCCIIEIOBaHU B paMKax Yy4eOHOro OKCIEpHUMEHTa, y4eOHO-

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO 51

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLEOBPA30BATEJ/IbHOE 16.09.26 11:05 (MSK) CepTudukaT 7630035097C3E6338CC55E22854D8EFA
YYPEXXAEHUE "TMMHA3USA N2 5 I.®EOZ1IOCUN PECMYBJINKU KPbIM",
Noiiko EneHa CTaHWCnaBoBHa, AVPEKTOP




HCCIIEIOBATEIILCKOM ¥ TMPOEKTHON MAEATETHHOCTH C HCIOJIb30BaHHUEM
WU3MEPUTEIIbHBIX YCTPOHUCTB U TAOOPAaTOPHOT0 000Dy I0OBAHUS

Pemarp pacuérHble 3a7auu ¢ SBHO 33JaHHON (U3MYECKOM MOJEIBIO,
UCIIONBb3Ysl (PU3MUYECKHE 3aKOHBI M TMPUHIIMIBI, HA OCHOBE aHalM3a
10.13 YCIIOBUSL  3a/Ja4dl  BBIOMpaTh  (DU3MYECKYI0  MOJENb, BBIICISTH
' ¢buznueckue BenUYUHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl €€ pelleHus,
MPOBOJIUTH PACUETHI M OIEHUBATHh PEATBHOCTD MOJIYYEHHOTO 3HAYCHUS

(bU3MYECKON BETUIHHBI

Pematp  KkauecTBEHHBIC  3a7ayd:  BBICTPAaUBAaTh  JIOTHUYECKH
10.14 HEMPOTUBOPEUNBYIO LIEMIOYKY PACCYXKACHUN C OMOPOH Ha M3y4CHHbIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS

Hcnonmp30BaTh MpPU  pEIICHWW  YYEOHBIX  337a4  COBpPEMEHHBIC
WH()OPMAIMOHHBIE TEXHOJIIOTUH JUIS TOHCKA, CTPYKTYpHUPOBAHUS,
10.15 UHTEpIpETallM U TPEJCTaBIeHUsl y4eOHOH M HaydyHO-TOMYISpPHOU
nH(OPMAITUH, TTOJYICHHOW M3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUCCKU
aHAJM3UPOBATh MOTyYaeMyr0 HH(OpMAIHIO

[TpuBOAMTE TpUMEpPHI BKJIAAa POCCHUCKUX M 3apyOekHBIX YUEHBIX-
10.16 (GU3UKOB B pa3BUTHE HAYyKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIEro
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS 1O (U3MKE B TOBCEIHEBHOU
10.17 XKHU3HU JUTsI o0ecTieueHus1 0€30MacHOCTH IPH OOpaleHUH ¢ MPUOOpaMu
' U TEXHUYECKUMHU YCTPOHUCTBAMH, [UISI COXPAaHEHUS 3/0pOBbI U

COOJTIO/IEHUST HOPM 3KOJIOTHYECKOT0 IMMOBEICHUSI B OKPYXAIOIEH cpejie

PaGorare B rpynme ¢ BHITOJHEHHEM PAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBAaTh  pabOTy  TPYIIbI, palUOHAIBHO  PACHpPEeNATh
10.18 0053aHHOCTM U IUJIAHUPOBATh JACATEIBHOCTh B HECTAaHIApTHBIX
CUTYyalUsX, aJeKBaTHO OICHMBATh BKJAJ KaXIOTO W3 YYaCTHHKOB
TPYIIIBI B PEIICHHE PACCMAaTPUBAEMON TPOOIIEMEI

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble nMpeaMeTHBIE Pe3yJbTAThI 0CBOCHHSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHEro o01ero 00pa3oBaHus

JleMoHCTpUpOBaTh Ha MpUMEpax pojib M MecTo (U3UKH B
(GbopMUPOBaHUN COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHH
COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B MPAKTUYECKON NIEATEIIbHOCTH

111

JIOJIEH, LETTOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHUHBI MUPa

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJICIICH:
11.2 TOUEYHBIN AIEKTPUUYECKUH 3apsif, sepHas MOZEIb aToMa, HYKIOHHas
MO/JIeNIb aTOMHOT'O si/ipa MPH pelieHnH (PU3NYIECKUX 3a1a4

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO 52

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLEOBPA30BATEJ/IbHOE 16.09.26 11:05 (MSK) CepTudukaT 7630035097C3E6338CC55E22854D8EFA
YYPEXXAEHUE "TMMHA3USA N2 5 I.®EOZ1IOCUN PECMYBJINKU KPbIM",
Noiiko EneHa CTaHWCnaBoBHa, AVPEKTOP




PacriosnaBaTh (m3myeckue sBiIeHUS (NMPOLECCH) U OOBICHATH UX Ha
OCHOBE 3aKOHOB  OJICKTPOJAWHAMHKH W  KBaHTOBOW  (PHM3UKHU:
AJIEKTpHYECKass MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICWCTBUSL  TOKa, B3aMMOJICHCTBHE  MAarHHUTOB,
AJIEKTPOMAarHUTHAsE WHAYKIHS, JICWCTBUE MAarHUTHOTO TIOJNS HA
113 NPOBOJIHUK C TOKOM U JBIDKYIIMHCS 3apsii, 3JICKTPOMArHUTHBIC
' KojaeOaHMWsT ¥ BOJHBI, NPSMOIMHEHHOE pAacIpOCTPAaHCHUE CBETa,
oTpakeHue,  TmperomiieHne, wHTepdepeHums, audpakuus U
MOJISIpU3AIUSl CBETa, AMUCIEPCUsl CBETA, (OTORIEKTpUUYECKUNA dPQeKT
(poroaddext), cBeToBOoe MaBlIeHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aroMa BOJOpPONA, €CTECTBEHHAas M  HWCKYCCTBEHHAs

PaaAOAKTHUBHOCTD

OnuceiBaTh  M3y4EHHBIE CBOMCTBA  BEIIECTBA  (DJICKTPUYECKHE,
MarHuTHbIE, ONTHYECKUE, JIEKTPUUECKYIO MPOBOAUMOCTD Pa3IUYHBIX
Cpel) ¥ DJCKTPOMArHUTHBIC SBJICHHUS (MPOIECCHI), HCIOJIB3Ys
¢du3nveckne  BENWYMHBI:  DICKTPUYECKHHA  3apsij, CHia  TOKa,
AJEKTPUYECKOE  HAIpPSIKEHUE,  DJIEKTPUUECKOE  COMPOTUBIIECHUE,
pasHocTh moTeHImanos, DJIC, pabota TOka, WHIYKIHS MarHUTHOTO
114 oy, cwia Awmmnepa, cuia JlopeHlla, HMHIYKTUBHOCTb KAaTYIIKH,
' SHEPTHsl AJIEKTPUUYECKOr0 M MAarHUTHOrO TMOJIeH, MEepuoa U 4YacToTa
KoseOaHuil B KojeOaTeIbHOM KOHTYpE, 3apsj U CHjia TOKa B TIPOIecce
rapMOHUYECKUX DJIEKTPOMAarHUTHBIX Kosie0aHui, (dokycHoe
paccTOsIHUE W ONTHYECKash CUjla JMH3bl; MPU OMUCAHUU IPABUIILHO
TPaKTOBaTh (PU3MYECKUI CMBICT HCIIOJNIB3YEeMBbIX BEJIHYHMH, WX
00O3HAaYCHUsST W COUHMIBI;, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BETMUUHY C APYTUMU BETUYHMHAMU

OnuceiBaTh U3y4YEHHBIE KBAHTOBBIE SIBJIEHUS U MPOLECCHI, UCIIOJIB3YS
¢u3nyeckue BEIUUYUHBI: CKOPOCTh IJIEKTPOMAarHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETA, JHEPrus WU HUMIYJIbC (OTOHA, MEPUOJ
115 [oJIypaclana, JHEprust CBA3M AaTOMHBIX sJep; IPU ONHUCAHUHU
' MIPABUJIBHO TPAKTOBATh (PM3UYECKHI CMBICT UCIOJb3YEMBIX BEJIUYMH,
uXx 0003HA4Y€HMsI W €AMHMIIBI; YKa3blBaThb (DOPMYJIbI, CBSI3bIBAIOLIUE
TaHHYI0 (QU3UYECKYIO BEJIMYUHY C JPYTUMHU BEJIMYMHAMMU, BBIYUCIATH

3HaueHue (PU3NIECKOI BETMUUHBI

AHanu3upoBaTh (PHU3UYECKHE TMPOIECChl M SBICHUS, HUCIOIb3Ys
¢bu3uYecKkue 3aKOHBI M TPUHOMIBL:  3aKoH Owma,  3aKOHBI
MOCJIE/IOBATENBHOTO M MMapaIeIbHOr0 COCAMHEHUsI MPOBOJHUKOB,
3akoH Jlkoyns — JIeHna, 3aKOH 3JE€KTPOMarHUTHOW WHAYKIIMH, 3aKOH
11.6 MPSIMOJIMHEMHOT'0 PACIIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUSI CBETA,
3aKOHbl  NIIPEJOMJICHUS  CBETa, ypaBHEHUE OWHIUTEHHA A
doroadexra, 3aKOH COXpaHEGHHS DHEPrHUH, 3aKOH COXPaHCHHS
WMIYyJIbCA, 3aKOH COXPAaHEHUs JJIEKTPUYECKOrO 3apslia, 3aKoH

COXpaHCHUA MacCoOBOT'O qucia, MOCTYJIAThI Bopa, 3aKOH
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paaMOaKTMBHOIO pacnajga; Ipd 3TOM  pas3jidyaTh  CIOBECHYIO
(GOpMYyIUPOBKY 3aKOHA, €r0 MaTeMaTU4YECKOE BBIPAKEHUE U YCIOBUS
(rpaHu1pl, 00J1aCTH) IPUMEHUMOCTH

117 Onpenenarbs HampaBlIeHHE BEKTOpAa HWHAYKIMM MAarHUTHOTO I1OJIS
' IIPOBOJIHUKA C TOKOM, cHJIbl Amriepa u cuibl JIopeHna

118 CtpouTs ¥ ONUCHIBAaTh M300paXeHHE, CO37aBAEMOE ILIOCKUM
' 3€pKajgoM, TOHKOHN JTMH30M

BBIOTHATE SKCTIEPUMEHTBI 110 UCCIIETOBAHUIO (PU3UUECKUX SBICHUN U
IPOLIECCOB C MCIIOJIB30BAHMEM TIPSIMBIX U KOCBEHHBIX M3MEPEHUH; MpH
11.9 3TOM (QopMynupoBaTh mpolieMy (3amady) W THIOTE3Y y4eOHOro
HKCIEpUMEHTa,  coOMpaTb  YCTaHOBKY U3  MPEUIOKEHHOIrO
000py10BaHusl, MPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOIBI

OcymecTBiaATh NpsMble M KOCBEHHbIE H3MEpPEHHs (U3NYECKUX
11.10 BEJIMYMH; NP 3TOM BbIOMpATh ONTHUMAJBHBIM CIIOCOO H3MEpEeHUs U
UCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKHU IOIPEUIHOCTEN U3MEPEHUI

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIHYUH C HCIOIB30BAHHUEM
NpSMBIX ~ U3MEpPEHUH; TpU OTOM KOHCTPYHPOBATH  YCTaHOBKY,
11.11 (UKCUPOBATh PE3YNBTATHl TONYYCHHOW 3aBHCHMOCTH (U3HUECKUX
BEJTMYMH B BHJIE TaONIUIl U TpadUKOB, JIENaTh BBIBOJBI IO pe3yIbTaTaM
WCCIJIEIOBAHUS

CoOntonate mpaBuiia 0€30MaCHOrO Tpyla IpU  HPOBEAECHUU
11.12 uccleOBaHUH B paMKax ydyeOHOro OSKCHEepUMEHTa, YydeOHo-
' UCCIIEI0BATENBCKOW U IIPOEKTHOW JEATENBHOCTH C MCIOJIb30BaHUEM

MU3MEPUTENbHBIX YCTPOICTB U 1a0OPaTOPHOTO 000PYAOBAHUS

Pemarp pacuérHble 3amaun ¢ SBHO 33JaHHON (U3UYECKOM MOMAETBIO,
WCTIONB3Ysl (PU3MUYECKHE 3aKOHBI W TPUHIIMIBI, HA OCHOBE aHaJM3a
11.13 YCIIOBUSL  3a/Jla4ll  BBIOMpaTh  (DU3MYECKYIO MOJENb, BBIICIATH
' ¢buznueckue BeNUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE JUIsl €€ pelieHus,
MPOBOJUTH PACUYETHI U OLIEHUBATH PEATbHOCTD MOJYYEHHOTIO0 3HAYCHUS

(U3HYECKON BETUIHHBI

Pemarp  kauecTBEeHHBbIE  3aJauyd:  BBICTpauBaTh  JIOTUYECKU
11.14 HENPOTUBOPEUYMBYIO LIENIOUKY PACCYKIEHHUI C ONOpPOM Ha M3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHUS

Hcnonp3oBaTh MpH  pelieHHMH  y4eOHBIX 3agad  COBPEMEHHBIC
WH(POPMALIMOHHBIE TEXHOJNOTHH JUIS TIOWCKA, CTPYKTYpUPOBAHMS,
11.15 MHTEpPOpETallMi ¥ MpeCTaBIeHUs y4eOHOW M Hay4dHO-TOMYJISPHOM
uHpOpMALNH, TTOMYYEHHONH M3 Pa3IMYHBIX HWCTOYHUKOB; KPHUTHYECKH
aHAJM3UPOBATh MOTyYaeMyr0 HH(OpMAIHIO

OOBSICHATh TIPUHIMIIEI JCWCTBUS MAalIMH, MPHOOPOB W TEXHHUECKUX
11.16 YCTPOMCTB; pa3inyarh YCIOBHS UX O€30HaCHOTO HCIOJIb30BAHUS B
MOBCETHEBHOM KHU3HU

11.17 [IpuBomuTH TpHUMEPHl BKIAJa POCCHUHCKUX M 3apYOECKHBIX YUEHBIX-
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(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOT Uil

Hcnonb30BaTh TEOPETUYECKHE 3HAHUS MO (HU3MKE B IOBCEIHEBHOM
11.18 KHU3HU TSl o0ecTieueHus1 0€30IMacCHOCTH TIPH OOpAINEHUH ¢ MPUOOpaMHU

U TEXHUYECKUMH YCTPOMCTBAMM, I COXPAHEHUSA 310pOBbs U
COOJIIOZICHNS] HOPM 9KOJIOTHYECKOr 0 ITOBEIEHUS B OKpYXKaroleil cpene

Pabortate B TpyIme ¢ BBIIOJHEHHEM Pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboOTy  TPyNIbl,  PalMOHATBHO  pPacHpeessiTh
11.19 0053aHHOCTH ¥  IUIAHUPOBATh JEATEIBHOCTH B  HECTaHIAAPTHBIX
CUTYyalusiX, aJeKBaTHO OIICHWBATh BKJAJl KAKIOMO W3 YYaCTHUKOB

IPYIIIBI B pELLIEHHE PacCMaTpUBAEMOM MPOOJIEMBI
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KXAHUSA

10 KUIIACC

Kon
pa3iena

Kox nposepsiemoro
3JIeMeHTAa

IIpoBepsiemble 3J1eMEHTBI CO/IEPKAHUS

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupoae. Hayunsie
METO/Ibl MTO3HAHUS OKpY’Karolero mupa. Ponp
SKCIEpUMEHTa U TEOpUHM B  Ipolecce
MTO3HAHUS NPUPObL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (QuU3NUECKUX SIBICHUH W
npouieccoB. Hayunsie runoressl. Ouzndeckue
3aKOHBI U TeopHuH. ['paHUIBI TPUMEHUMOCTU
(bU3UIECKUX 3aKOHOB. [Tpuntum
coorBeTcTBUs. Ponmb uW MecTo (U3HKH B
GbopMUPOBaHUN  COBPEMEHHOM  Hay4YHOMH
KapTHUHBI MHpa, B MPaKTUYECKON
JEATEIbHOCTH JIFOAEH

MEXAHUKA

2.1

KMHEMATHUKA

2.11

Mexanundeckoe aBuxeHue. OTHOCUTEIBHOCTh
MEXaHU4eCcKoro JABmxkeHus. Cucrema orcuéra.
Tpaektopus

212

ITepemenienne, cKOpocTb (CpemHsiss CKOpPOCTb,
MTHOBEHHAasi  CKOPOCTb) W YCKOpEHHE
MaTepUAJIbHON TOYKU, UX MPOEKIUH Ha OCU
CHCTEMBI KOOpAMHAT. Cnoxenue
MIEPEMEIICHHUH U CII0)KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSMOJINHEWHOE IBHUKCHUE. I'paduku
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHUS, IIyTH u NIEPEMELICHUS
MaTepUaJIbHON TOYKH OT BPEMEHHU

214

CBoboHOE TIaieHne. Y CKOpEeHUE CBOOOTHOTO
MaJCHUS

2.15

KpuBonuneiinoe nBuxeHue. PaBHOMepHOE
IOBYOKCHHE  MaT€pUaJIbHOM  TOYKH  TIO
OKPYKHOCTH. YTJIOBasg CKOpPOCTb, JIMHEHHas
CKOPOCTBb. [Tepuon u 4acToTa.
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I{eHTpOoCTpEMUTENBHOE YCKOPEHHE

Texuuueckue YCTpOMCTBA: CIIUJIOMET,
2.1.6 JMBIDKEHUE CHApSIIOB, IIEMHBIE W PEMEHHBIC

nepeaadn

[IpaxTrueckne paboTHL. N3mepenune

MIHOBEHHOU CKOpOCTH. Hccnenosanue

COOTHOIICHHUS MEXIYy MyTSIMH, IPOHICHHBIMH
TEIOM  3a  IIOCIIE/IOBATENIbHBIE  PaBHBIC
2.1.7 IIPOMEXKYTKHA BPEMEHU IIPU PABHOYCKOPEHHOM
IBWKCHUU C HAYaJbHOW CKOPOCTHIO, PaBHOM
Hyr0. M3ydeHne ABMKEHUS MIapHKa B BSI3KOM
KUAKOCTH.  M3yueHwe  JOBMIKEHUS — Tena,
OpOIIEHHOT 0 TOPU30HTAIEHO

JUHAMUKA
[TpuHIMI OTHOCUTEIHHOCTHU lanunes.
2.2.1 [lepBriii 3akoH Hprorona. MueprumanbHbIC

CHUCTEMBI OTCUYETA

Macca tena. Cuna. [lpuHiun cynepro3uuuu
CHIT

2.2.2

Bropoii 3akoH HproTOHa U1 MaTepualbHOU
TOYKH B MHEPLUAIBHOM CHCTEME OTCYETA
(UCO). Tperuit 3akoH Herlotona mus
MaTepUaIbHBIX TOYEK

2.2.3

3aKoH BCEMUPHOro TAroTeHus. Cuiia TSKeCTH.
[TepBas kocMuyeckasi CKOpocTh. Bec Tena

224

2.2.5 Cuna ynpyroctu. 3akoH ['yka

29 Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
996 CKOJIBKEHUS W  CHUJa  TPEHUS  TOKOS.
o Koadpurment tpennsi. Cusia COMPOTHBIICHUS

IpHu ABUKCHUHU TCJIa B JKUJAKOCTHU UJIU I'a3eC

997 [TocTynaTensHOe M BPALIATENLHOE IBHKEHHE
o abCOIOTHO TBEPIOrO TEA

MOMEHT CHJIBI OTHOCHTEBHO OCH BpAIICHUSI.
2.2.8 [Inedo cunbl. YcnoBust paBHOBECHS TBEPIOTO
tena B UCO

TexHudeckue  yCTpPOMCTBA:  IOJIIMIIHUKY,

229
ABHUIKCHUC HCKYCCTBCHHBIX CITYTHUKOB

[Tpaktuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAaKJIOHHOW IIJIOCKOCTH IOJ

2.2.10 U
JEeUCTBUEM HECKOIbKUX cuil. MccienoBaHue

3aBUCUMOCTU CHUJI YIIPYIrOCTH, BO3HUKAROIIHUX
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B jaedhopMupyemMol MpYKHHE U PE3UHOBOM
oOpasiie, OT BEIWYUHBI HX jAedopmaiuu.
HccnenoBanue ycioBuld paBHOBECHS TBEPAOTO
Tena, UMEIOIIET0 OCh BpallleHus

3AKOHBI COXPAHEHNWA B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHUCTEMBI

2.3.1 MaTepHaNbHBIX TOYEK. MMmynbc CHIBI U
M3MEHEeHHE UMITYJIbCa Tela

3akoH coxpanenuss wumnyiasca B HCO.

2.3.2
PeakTuBHOE IBUXXEHHE

2.3.3 PaGora cuiibl

234 MOIIHOCTD CHJIIBI

235 Kunernueckas sHeprus MarepuaibHOW TOYKH.
h Teopema 0 KHHETUYECKOW SHEPTUH

ITorennumansHas dSHeprus. [loreHuumanpHas
236 JHEprus YIpYro e opMHUPOBAHHON
23 o NpYKHHBL. TlOTeHIMadbHAs DJHEPIrus Tela
BOJIN3H MOBEPXHOCTH 3EMITH

HOTGHIII/IZUIBHBIC N HCECIMNOTCHUHAJIBHBIC CHIIBI.
CBsi3b  pabOTBl HEMOTCHIMAIBHBIX CHJI C
2.3.7 W3MCHECHHUEM MEXaHHYECKOM SHEPTUHU
CHCTEMBI TEJl. 3aKkoH COXpaHCHHSI
MEXaHUYIECKON SHEPTHH

2.3.8 Yupyrue u Heynpyrue cTOJIKHOBEHHUS

239 TexHudeckue yCTpONCTBA: ABUKEHUE DPAKeT,
o BOJIOMET, KOIEP, MPYKUHHBINA MTUCTOJIET

[Ipaktnueckue pabotel. V3yueHue cBs3U
CKOpPOCTEe Tel TpH HEYNPYyroM yuaape.

2.3.10
HccnenoBanue cBsi3u  pabOTBI  CHJIBI €

WU3MEHEHNEM MEXaHWYECKOW SHEPIUN Tela
3 MOJIEKYJIAPHAS ®U3NKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYEeCKOU TEOpHH. BpoyHnoBckoe

3.11
nsuxenue. udoysusa. Xapakrep ABHKEHUS U

BBaHMOHeﬁCTBHH qyaCTul BC€IICCTBA

3.1
Mopgenu CTpoeHHs Ta30B, XUAKOCTEH U

3.1.2 TBEPABIX TeI W OOBSCHEHHWE  CBOMCTB
BEIECTBA HA OCHOBE DTHUX MOJEIIEN

313 Macca wmonekyn. KonndectBo BemiecTsa.

[TocTosinHas ABoraapo
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3.14

TermoBoe paBHOBecue. Temmeparypa u €€
n3Mmepenue. [llkana remneparyp Lenbcus

3.15

Mopnens,  uoealpHOro  rasa. OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUUECKON
TEOpUH UJI€aTTLHOTO ra3a

3.16

AOGcornoTHas TeMIiepaTypa Kak Mepa cpenHei
KHHETUYECKOW DHEPTHH TEIIOBOTO JABM)KECHUS
yactul rasa. [IIkana remneparyp KenbsBuna

3.1.7

VpaBnenue Kianeitpona — Mengeneesa.
3akoH /lambToHa

3.18

["azoBbIe 3aKkoHBI. M30mpoueccsl B UACaIbHOM
ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:
n30TepMa, U30xopa, n3odapa

3.1.9

TexHu4yecKkue  YCTPOWCTBA:  TEPMOMET,
Oapometp

3.1.10

[IpakTnueckue pabotel. M3mepenue macchl
BO3/yXa B KJIACCHOM KomHare. MccnegoBanue
3aBUCUMOCTH MEXK]y MapamMeTpaMu COCTOSIHUS
pPa3peKEHHOr O ra3a

3.2

OCHOBbI TEPMOJIMHAMUNKA

321

TepMogumnamuueckass cucteMa. BHyTpeHHSA
SHEpPrus TEPMOAUHAMHYECKONM CHUCTEMBI U
crocoObl €€ N3MEHEHUs

3.2.2

KonuuecTBo Temnotel u pabora. BHyrpeHHss
SHEPIHs OJHOATOMHOI'O UACAIBHOIO rasa

3.2.3

Bunel Tenmonepengadu: TEIIONPOBOIHOCTD,
KOHBEKIMs, U3aydeHne. TermoéMKOoCTh Tena.
ViaenrHas TEeNJI0EMKOCTh BellecTBa. Pacuér
KOJIMYECTBA TEIJIOTHI MPU TEIIONEpeaye

3.24

[IepBrIi1 3aKk0H TepMoaMHaAMUKU. [Ipumenenue
IIEPBOTO 3aKOHA  TEPMOAVNHAMUKH K
u3omnporeccaM. I'paduueckasi MHTEpIIpeTaUs
paboThI Ta3a

3.2.5

TeroBble mamuHbl. [IpuHOUIBL  IEWCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus sHEPTUH
B TEIJIOBBIX  MammHax. KoadduimeHt
nmonesHoro  geictBus  (mamee —  KIIJI)
termioBoid MamuHkl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpaTumocTs  mpomeccoB B NPHUPOIE.
TennoBbie JIBUTATENH. DKOJIOTUYECKUE
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HpO6JICMLI TCIINIOSHCPTCTUKHA

TexHuyeckue yCTpOIiCTBA: JBUTATEIh
3.2.7 BHYTPEHHETO cropaHusi, OBITOBOI
XOJOAMIIbHUK, KOHIUIIHOHED

398 [IpakTnueckue pabotel. 3mepenue ynenbHoOU

TEIUIOEMKOCTH
ATPET'ATHBIE COCTOSHUA BEHIECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpa3oBanue u KoHAeHcanus. Mcnapenue

n KHUIICHUC. VY aenpHas TCIJI0Ta

3.3.1
napooOpa3oBaHus. 3aBUCHMOCTh TEMITEPATYPhI

KHUIICHUA OT JaBJICHUS

3.3 AOContoTHasT U OTHOCHUTENbHAs BIIAXKHOCTH
s BO3yXxa. HacelmeHnslii map

Teépnoe TEJO. Kpucrannunueckue u
amopHble Tena. AHHM3OTPONHS  CBOMCTB

3.3.3
33 KPHUCTAJJIOB. Kunkue KPHUCTAJLIBL.

CoBpeMeHHbIE MaTepHalbl

[InaBneHue u KpUCTAIM3ALMs. Y AEIbHas

3.34
TeruioTa miaieHus. Cyonumarus

3.35 VYpaBHeHHE TEMIOBOro OanaHca

TexHu4yeckue yCTpONCTBA: TUTPOMETP U
NICUXPOMETP,  KaJlOPUMETP,  TEXHOJOTUHU
MIOJyYEHUSI COBPEMEHHBIX MaTepUajioB, B TOM

3.3.6

YHUCJIC HAHOMATCPUAIIOB, U HAHOTCXHOJIOI'UU

337 [IpakTnueckue paboThI. W3mepenue

BJIQXKHOCTH BO3]1yXa
4 SJIEKTPOAMMHAMUKA
SJIEKTPOCTATHUKA

OnexTpuzanys Ten. JIEeKTpudeckui 3apsn. Jsa

41.1
BUJIA 2JIEKTPUYECKUX 3apsiI0B

419 [poBoHUKH, JIDJIEKTPUKH u
o THOJTYTIPOBOTHUKH

4.1.3 3aK0H COXpaHEHHs AIEKTPUIECKOTro 3apsiaa

4.1 4.1.4 B3aumopeiicteue 3apsanoB. 3akon Kymona

DIIEKTPUYECKOE noJe. Hanpsoxk€anocTthb
415 3JIEKTPUYECKOI O TIOJIA. ITpuHnun
o cynepno3uuuy.  JIuHMM ~ HanpsHKEHHOCTH

QJICKTPHUYCCKOT'O ITOJIA

PaGora cun QJICKTPOCTATHUYCCKOI'0  ITOJIA.

4.1.6
Tloreniman. Pa3zHocTs moTeHIIMAI0B
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HpOBO,Z[HI/IKI/I U JUIJICKTPUKU B IMOCTOSIHHOM

4.1.7 AJICKTPUYECKOM  mone.  Jludnexkrpudeckas
MIPOHHIIAEMOCTb
DNEeKTPOEMKOCTb. Konpnencarop.
4.1.8 OnEeKTpOEMKOCTh IIJIOCKOTO  KOHJEHCATOopA.

BHGPFI/ISI 3apsKEHHOro KOHACHCATOpa

TexHUYecKHe  YCTPOMCTBA:  DIJIEKTPOCKOIL,
AJIEKTPOMETP, DJIEKTpOCTaTUYECKasl 3alluTa,

419
3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHJEHCATOP,
KCEpPOKC, CTPYHHBIN IPUHTED

4110 IIpaxTrnueckue paboThI. N3mepenne

NIEKTPOEMKOCTH KOHJICHCATOPA

[TIOCTOSIHHBII DJIEKTPUUECKUN TOK. TOKU B PA3JIMYHbBIX
CPEJIAX

VcaoBus CYHICCTBOBAHUA ITOCTOAHHOI'O

421 aneKkTpudeckoro Toka. Mcrounnku Toka. Cuiia
ToKa. [TocTosHHBIN TOK

4.2.2 Hanpspkenune. 3akon Oma i1 ygacTka 1enu

423 DIIEKTPUYECKOE CONPOTHBJIECHHE. Y IETBHOE
o COIIPOTUBJIEHHE BELIECTBA

424 [locenoBarenbHoOE, napajuIeNbHOE,
o CMEIAHHOE COEMHEHNE TIPOBOHUKOB

495 Pabora anekrpudeckoro Toka. 3akoH J[koyis
o — Jlenna

4.2.6 MOIHOCTB 3AEKTPUIECKOT 0 TOKA

anekTponBkymias cuna (gaiee — J/C) u

4.2 427 BHYTPEHHEE CONPOTHBJIEHUE UCTOYHHMKA TOKA.
o Bakon Owma s TONHOW  (3aMKHYTOM)

anekTpudeckoi nenu. Koporkoe 3aMpikanue

DneKTpoHHAas MPOBOJANMOCTH TBEPIBIX
428 METAUIOB.  3aBHCMMOCTh  CONPOTHBJIEHHS
o METAJLIOB oT TeMIIEpPaTypBhI.

CBepXxIpoBOJIMMOCTh

429 OnekTpuueckuii Tok B Bakyyme. CBoiicTBa
o AJIEKTPOHHBIX ITYYKOB

[TonynpoBoguuku. CoOCTBEHHAs U TPUMECHAS
4.2.10 MIPOBOJIMMOCTh TIONYIPOBOIHUKOB. CBoOMCTBa
p-n nepexona. [loaynpoBogHNKOBBIE TIPUOOPHI

DJIEKTPUYECKHIT  TOK B DJIEKTPOJIUTAX.
4211 DNEeKTpoIUTUYECKAs JUCCOLUALUs.

DnekTponus
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DNeKTpUYEeCKui TOK B rasax.
4912 CaMOCTOATENbHBIE M HECAMOCTOSATEIILHBIN
o paspsii. PasiuuHbIe TUIIBI CAMOCTOSTENLHOIO

paspsiaa. Monnus. [1nasma

Texuuueckue YCTpOMCTBA: aMIIepMeTp,
BOJIBTMETP, peocTaTr, HUCTOYHMKH  TOKa,
3JIEKTPOHArpeBaTEIbHbIC puoOOopHI,
4.2.13 3JIEKTPOOCBETHTEbHbBIE TPHOOPHI, TEPMOMETP
COIPOTHUBIICHMUS, BaKyyMHBIH JMOJ,
TEPMHUCTOPHI " (boTOpE3UCTOPHI,
MOJTYIPOBOJHUKOBBIHN 1O, TaJbBaHUKA

[IpakTnueckue paboThI. N3yuenne
CMEIIAHHOTO COEANHEHHS PE3UCTOPOB.

4.2.14 N3smepenne OJIC uUCTOYHMKA TOKa U €ro
BHYTPEHHEro compoTuBieHus. Habmronenue

QJICKTPOJIN3a

11 KUIIACC

Kon Koanposepsiemoro
IIpoBepsieMble 3J1eMEHTBI COIePKAHUS

pasaeJia 3JIEMEHTA
4 OJIEKTPOIMHAMUKA
MAT'HUTHOE IIOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

Iloctosguurle Maruuthbl. B3aunmopeiicTsue

43.1
MOCTOSIHHBIX MarHUTOB

MaruuTtHoe T1one. BekTop MarHUTHOMR
uHAyKIuu.  [lpuHImMnm — cynepno3uiumu.
4.3.2 Jluaun marnuTHOW uHAykuuu. Kapruna
JIMHUM  MAardHuTHOM  MHAYKIUU  IIOJIA
MOCTOSTHHBIX MarHUTOB

MarHuTHOe MoJie TPOBOJHUKA C TOKOM.
4.3 KapruHa JvHMA T0JIS JUIMHHOTO TIPSIMOTO
433 IPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOIO
o NPOBOJHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. B3anmozeiicTBre NpoBOHUKOB C

TOKOM

4.3.4 Cuna AmMmepa, €€ MOZlyJIb U HallpaBJICHUE

Cuna Jlopenua, e€ MOAyJIb U HallpaBJiCHUE.
435 JIBmkeHue  3apspDKEHHOM — YacTUIbl B
e OZIHOPOZHOM MAarHUTHOM Toje. PaGora

cuibl JIopeHua
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4.3.6 SIBneHre 3NeKTPOMAarHUTHOM UHAYKIIMHU

4.3.7 [ToTok BEeKTOpa MarHUTHOM MHIYKIIUU

O/1C nHayKIMH. 3aKOH JIEKTPOMAarHUTHON

438
unaykuuu Papanes

BuxpeBoe anextpuueckoe mnone. IJIC
439 HHAYKOUU B HOPOBOAHHUKE, IBHKYIICMCA

MOCTYMNATCJIIbHO B OAHOPOJHOM MAariHuTHOM
I10JIC

4.3.10 [IpaBuso Jlenna

4311 NuaykTuBHOCTD. fIBIIEHHE CAaMOMHIYKLIHMH.
e DJIC caMOMHIAYKLIUH

4.3.12 :‘)HepFI/IH MAarouMTHOroO IIOJIs1 KaTyIoKh C

TOKOM

4.3.13 DJIEKTPOMAarHUTHOE ITOJIe

TexHuueckne  yCTpPOMCTBA:  IMOCTOSIHHBIE
4314 MarHuTHl, 3JIEKTPOMArHHUTHI,
h 3JIEKTPO/IBUTATEI, YCKOpHUTEIH

SJIEMCHTAPHBIX YaCTHL, UHAYKIIMOHHAA I1€Yb

[IpakTnueckue paboTHI. N3yuenue
MarHMUTHOTO TIONS KATYIIKA C TOKOM.
4.3.15 HccaegoBanue JEHUCTBHS  ITOCTOSHHOI'O
MarHuTa Ha paMKy ¢ TokoM. MccrnenoBanue
SIBIICHUS DJICKTPOMArHUTHON WHIYKIIUN

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U 5JIEKTPOMAI'HUTHBIE KOJIEBAHU A

Komnebarenpuas cucrema. CB0oOOIHEBIE
KosneOanus. ['apMoHMYeckue KoJjaeOaHusl.

5.1.1
[lepuon, wyactrora, ammuuTyna u ¢asza
Kosie0aHui

512 [Ipy>xuHHBIA MasATHUK. MaTeMaTu4ecKuil

MasiTHHUK

VpaBHEHHE TapMOHUYECKUX KOJICOaHUH.
5.1 5.1.3 Kunematuueckoe u TMHAMHYECKOE
OIMCaHMe KONeOaTeNbHOr0 IBUKECHUS

[TpeBpatenue SHEepruu npu
FapMOHMYECKUX  KOJeOaHUsX. Css13p
5.1.4 aAMILIUTYIbI KoseOaHui HCXOJHOMN

BEJIMYMHBI C aMIUTUTyJaMH KoyueOaHui e€
CKOpPOCTH M YCKOPEHUS

515 KonebGarensupiii  koHTYp.  CBOOOIHBIE

AIEKTPOMArHUTHBIE KoeOaHus B
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UJCaTbHOM  KONeOaTenmbHOM  KOHTYDE.
AHanorus MeXIy MEXaHMYECKUMHU U
3JIEKTPOMAarHUTHBIMHU KOJICOaHUSIMU.
®opmyna ToMcoHa

5.16

3aKOH COXpaHEHMsI SHEPTUU B UJCAIBHOM
KoJIe0aTeIbHOM KOHTYpe

5.1.7

BbIHY)X/IeHHbIE MEeXaHUYeCKHUEe KOoneOaHusl.
Pesonanc. Pe3onancnas KpHuBasl.
BreinyxneHHbIE 3JIEKTPOMarHuTHHIE
KoJie0aHusl.

5.18

IlepemenHbIii  TOK.  CHHYyCOMAAIBHBIN
IIEPEMEHHBIN TOK.

5.19

MouHocTE MEPEMEHHOT O TOKA.
AMIUIMTYHOE M JIEHCTBYIOILEE 3HAYEHHE
CHUJIbI TOKA U HAIPSIKEHUS

5.1.10

Tpauchopmarop. [IponsBoacTBo, nepenayua
U TOTpeOJIeHUE DJICKTPUUECKOU HDHEPTHH.
DKOJIOTHYECKHE PUCKH TPU MPOU3BOACTBE
AJIEKTPUYECKOUN DHEPIUH. KynbTypa
HCITOJIb30BaHMS 3JIEKTPOIHEPrUU B
MMOBCETHEBHOM KU3HN

5.1.11

TexHuueckne ycCTpoicTBa: ceiicmorpad,
AIIEKTPUUYECKHHA 3BOHOK, JUHUH
3IIEKTpoIepeiad

5.1.12

[IpakTueckue pabotel. HccrnemoBanue
3aBHCHUMOCTH TIE€pUO/Ia MaJlbIX KoJeOaHUi
rpy3a Ha HUTU OT JJIMHBI HUTH U MacChl
rpy3a. MccrnenoBanvue nepeMeHHOro TOKa B
LeNu U3 TMOCJIEN0BAaTEeIbHO COEAMHEHHBIX
KOH/IEHCATOpa, KaTyUIKU U pe3ucTopa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

Mexanuveckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon. CkopocTh
pacnpocTpaHeHusi M JUIMHA  BOJIHBIL
[Tonepeunbie 1 MPOAOILHBIE BOTHBI

5.2 5.2.2

WNurepdepennus " T paKIs

MECXaHUYCCKUX BOJH

523

3Byk. CkopocTh 3Byka. ' poMKOCTH 3BYyKa.
Bricora Tona. TemOp 3ByKa

5.24

DNEeKTpOMarHuTHbIE  BOJIHBL. Y CIIOBHS
W3JIY9CHHS]  DJICKTPOMAarHUTHBIX  BOJIH.
B3aunmuas opuentaiusi BektopoB E, B u v
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B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

CBoiicTBa  DJEKTPOMAarHUTHBIX  BOJIH:
595 OTpaXEHHUE, TPEIOMIICHHE, ITOJIIPU3ALNS,
mudpakius, wuHTepdepenuns. CKOpocTb

SJICKTPOMArHuTHBIX BOJIH

Ixana 3JEKTPOMArHUTHBIX BOJIH.
5.2.6 [IpuMeHeHne 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY

[TpuHIMIBI pagMOCBSA3M W TEJEBUICHHUS.
5.2.7 Pannonokanus. DNEeKTpPOMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

TexHUYEeCKHE YCTPOMCTBA: MY3bIKAJIbHBIC
WHCTPYMECHTHI, yIbTPa3BYKOBas
5.2.8 JUArHOoCTUKA B TEXHUKE M MEIUIUHE,
panap, panuonpuéMHUK, TEJEBU30P,
anTeHHa, Tenedon, CBU-neup

OIITUKA

[IpsimonuHeliHOE paclpoCTpaHeHHE CBETa
B OJIHOpOJHOM cpene. JIyu cBera

5.3.1

OtpaxeHue cBeTa. 3aKOHBI OTpa)XeHUs
5.3.2 cBeta. [loctpoeHne M300paKeHHi B TIOCKOM
3epKaie

[penomnenne cBeta. 3aKOHBI TMPETOMIICHUS
5.3.3 cBera. AOCOIIOTHBIA [IOKa3aTelb
MIPEIIOMIICHUS

[Tonxoe BHYTPEHHEE OTpa’KEHHE.
5.34 IIpenenbHbI yroa MOJHOTO BHYTPEHHETO
OTpaKEeHUs

5.3 535 Hucnepcusi cBera. CHOXHBIM  COCTaB
h Genoro ceera. Liger

CobOuparomme W pacCerBAIONINE JIHMH3HI.
Tonkas nmnH3a. DOKYCHOE paccTosHUE U
ONTHYECKass  CWJAa  TOHKOW  JIMH3BL
5.3.6 [TocTpoeHne n300paskeHUi B COOMPAIOIINX
M pacceuBaromux JuH3ax. Dopmyna
TOHKOH JIMH3BL. YBEJIMUYEHHE, JaBaeMoe
JIMH301

537 [Ipenensl NPUMEHUMOCTH TEOMETPUUYECKOM

OIITUKH

538 Wutepdepenust  cBera.  KorepeHTHbIE
e HMCTOYHUKH. VYcnoBus HaOIIOAeHUS
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MaKCUMYMOB u MHUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHUHE OT JBYX
CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB

Hudpakmus  cBera. Hudpakuronnas
pemérka. YcinoBue HaOIIOIEHUS TJIABHBIX

5.3.9 MaKCUMYMOB npu najgcHUuN
MOHOXPOMaTHYECKOT0 cBeTa Ha
TU(PPAKIUOHHYIO PEIETKY
5.3.10 [Tonspuszanus ceera
TexHudeckue yCTpOWCTBA: O4YKH, JIyna,
¢doroanmnapaT, NPOEKIMOHHBINA ammapar,
5.3.11 MHKPOCKOII, TEISCKOII, BOJIOKOHHAS
OITHKA, T ppaKIIuOHHAS pemeérka,
HOJISIPOU T
IIpaxTuueckue paboThI. N3mepenune
5312 nokasarens mnpeiaomieHus. MccnenoBanue

CBOWCTB  W300pakKeHHWI B JIMH3AX.
Habmronenue nucnepenu cBeta

BJIEMEHTEI CIIEHUAJILHOM TEOPUU OTHOCUTEJILHOCTU

6.1

['panuiibl TPUMEHUMOCTH KJIACCUUYECKOU
MEXaHUKHU. ITocTynarer TEOPHH
OTHOCUTEIBLHOCTH: WHBApUAHTHOCTh
MOAYJSl CKOPOCTHM CBE€Ta B BaKyyMe,
MIPUHIMI OTHOCUTEJIbHOCTH DWHIITEHHA

6.2

OTHOCHUTENLHOCTD OZHOBPEMEHHOCTH.
3aMeyIeHHe BpEMEHM U COKpalleHHE
JJIAHBI

6.3

DHeprus U UMITYJIbC CBOOOTHON YACTHUIIbI

6.4

CBsi3p Macchl C SHEpPrued M HMMIIYJIbCOM
CBOOOMHOM YAaCTUIBL. DHEPTUs MOKOA
CBOOOIHOI YaCTHUIIBI

7 KBAHTOBAS ®U3UKA

RJIEMEHTBI KBAHTOBO! OITTUKH

711

®oronsl. Dopmyia [Inanka cBsa3u 3HEprun
dboToHa C €ro 4YacTtoTod. ODHEprus u
UMITYNbC (OTOHA

7.1
7.1.2

OtkpeiTHe U uccienoanue Gorodddekra.
OIBITH AT. Cronerosa. 3aKOHBI
dororddexra

7.1.3

VYpaBHenue OUHIITENHA IUIA
dororddexra. «Kpacnas TpaHULIa»
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doroaddekra

7.1.4 Hasnenue ceera. OnbiTel [1.H. JleGeneBa

7.1.5 XUMHYECKOE IENICTBUE CBETA

TexHu4yeckue ycrpoucTBa: (POTOITEMEHT,
7.1.6 dboronaTyuk, COJIHEeYHas Oarapes,
CBETOAMO/T

CTPOEHUE ATOMA

Monenr atoma ToMmcona. ONBITEI

7.2.1 Pesepdopaa mo nccaeqoBaHUIO CTPOCHHS
aroma. [lnanerapnas Mozaenb aroma

ITocTtynatsl bopa. Nsnyyenune u
noryonieHre  (poToHOB IMpH  mepexone
7.2.2 aToMa C OJHOrO YPOBHS DHEPruu Ha
npyroii. Buasl criekrpoB. CrieKTp ypoBHeEH
HHEPruy aTomMa BOJopoa

BonHoBBIE cBoOlicTBa 4acTuIl. BOJNHBEI e

7.2 . o
bporins. KopnyckynsipHo-BOIHOBO#

7.2.3
nyanmu3Mm.  Jludpakuus SIEKTpOHOB Ha

KpHuCTaJlllax

CnonTaHHOE U BBIHYXKJACHHOC H3JIYUYCHHUC.

724 .
YCTpoiicTBO M MpUHLKIT PabOTHI J1a3epa

TexHuueckue ycTpoOMCTBa: CHEKTPabHBIN
7.25 aHaINU3 (CIIEKTPOCKOI), J1a3ep, KBAaHTOBBIN
KOMIIBIOTED

796 [Mpaktueckue  paborel.  Habmronenwe
o JIMHEWYATOro CIeKTpa

ATOMHOE A1PO

Metoapl Ha6J'IIOI[eHI/IH H perucrpanuu
SJICMCHTAPHBIX YaCTHUIL

7.3.1

OTKpBITHE  PAJANOAKTUBHOCTU.  OIBITHI
Pesepdopna mo ompeneneHuro cocraBa
7.3.2 pannoakTUBHOrO u3nydeHus. (CBolicTBa
anbda-, 6era-, raMmma-u3nydeHus. Biusiaue
7.3 PaIOAaKTHBHOCTH Ha KUBBIE OPTaHU3MBI

OTkpplTUE  TPOTOHA U HEUTpOHA.
733 Hyknonnas mozens sinpa ['eiizenOepra —
e NBanenko. 3apsn sapa. MaccoBoe 4ucio

sapa. M3ororsl

Anbda-pacna. DNeKTPOHHBIN "
7.3.4 NO3UTPOHHBIN  Oera-pacman.  ['amma-
U3ITy4eHHE. 3aKOH  paJMOAKTUBHOIO
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pacmana

235 DHeprust CBA3M HYKJIOHOB B  SIpE.
o SInepuble cuibl. JleeKkT Macchl aapa

SAnepuble peakumu. JleneHue U CHHTE3
anep
SAnepHbIit peakTop. TepmosinepHbIil

7.3.6

cuHte3. [lpoOnembl M NEPCHEKTUBBI

7.3.7
AEPHOM  DHEPreTHKU.  ODKOJOTMYECKHE

ACTEKThI SICPHOIN SHEPTETUKU

OnemeHTapHble  4YacTUlbl.  OTKpbITHE
7.3.8 MIO3UTPOHA. @OyHIaMEHTaJIbHbIE
B3alMOZECHCTBUS

TexHu4yecknue  YCTpOMCTBAa:  JTO3UMET,
7.3.9 Kamepa BuiabcoHa, SAEpHBIH peakTop,
aTomMHast boM0a

[Tpaktuyeckue pabotel. MccnemoBanue
7.3.10 TPEKOB YacTHI] (mo FOTOBBIM
dotorpadusim)

OJIEMEHTBI ACTPO®U3UKU

Bun 3Bé3mHoro neba. Co3Be3nusi, spKue
3BE3/bl, INIAHETHI, UX BUJUMOE JBUKECHHE

8.1

Comgeynasg cucrema. IlmaHeTsl 3eMHOI
8 2 prnHBI. HJIaHeTBI-FI/IFaHTBI nu ux

CIIYTHUKH, KapJIMKOBBIE IUIaHEThl. Maiibie
Testa COMHEYHOU CUCTEMEI

Comane, d¢orochepa u  armocdepa.
ConHeuHast akTUBHOCTh

8.3

8.4 Ucrounuk sueprun ConHia u 38E371

3BE3MbI, WX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTh, PaJuyC, TeMIeparypa,
X B3aHMOCBSI3b. Huarpamma
8.5 «CTIEKTPAJBHBI  KJIACC — CBETUMOCThHY.
3BE3abI  IJIABHOM  IIOCJIEIOBATEILHOCTH.
3aBHCUMOCTb «Macca — CBETUMOCTBY» JUIS
3BE3]1 TVIABHOM ITOCIIEI0BATEILHOCTH

Bnyrpennee CTpOEHHE 3BE3.
8.6 COBpeMGHHI)IC mpeaACTaBJICHUA (6]
' MIPOUCXOXKIACHUU U 3BoMroMM ConHIA U 3BE3.

OTarbl )KU3HU 3BE3]1

8.7 Mineunbii  Ilyte — Hama ['amakTuka.

CnupanbHas  crpykrypa  ['amaktuku,
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pacnpeneneHue 3BE3N, raza U IbUIM.
ITomoxenne wu nBwxkenne CoiaHIa B
lanaktuke. Ilmockas wu  cdepuueckas
MoJCUCTEeMBI [ allakTHKH

Tuner ramaktuk. PaguoranakTuku H
KBazapbl. YEpHBIE BIPHI B spax rajJjakTUK

8.8

Bcenennasa. Pacmmmpenue — BceneHHOIA.
3akon XaO6ma. Pas0eranue ranakTuk.
8.9 Bospact u pamuyc BcenenHoil, Tteopus
bonbmioro B3ppiBa. Monens  «ropsueit
Bcenennoit». PenukroBoe nznydueHue

Macmrabnass  cTpykrypa  BceneHHoi.
8.10 Meraranaktuka. Heperménusie mpooiaembl

aCTPpOHOMHUH
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YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O

ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH

HUHTEPHET
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