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IHHOACHUTEJIbBHAA 3AIINCKA 10 kaace

[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS Ha YpOBHE CpeOHEro oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOM mporpamMmel, mpenctaBieHHEbix B DPI'OC COO, a Takke ¢ y4éroMm
benepanbHOl pabouell MporpaMMbl BOCIHUTAaHHS M KOHILEMIMHM TPENOJaBaHus Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®dexpepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHUPOBAHHE ECTECTBEHHO-
Hay4yHOU KapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k miIaHUpPyeMbIM JINYHOCTHBIM, MPEJAMETHBIM U METaIlpeMETHBIM
pe3yiabTaTaM OOyuYeHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCThb pPEaJU3alUH MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbIE 11€IM U3ydeHUs (U3UKH Ha YPOBHE CpeJHEro oOuiiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHS Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeIMeTHble, MpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma no ¢gu3uke BKIIIOYAET B ceOsl:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO roJiaM O0yYEeHUS;

e cojepxaHue yueOHoro npeamera «dusukay mo rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KA4€CTBE Y4€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MUpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPAa3yIOMMUA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJIECHUI, H3ydaeMbIX
xuMueHr, Ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Mcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(hopMHpOBaHHE €CTECTBEHHO-HAYYHO KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HAYYHBIN METOJ] MO3HAHUS MIPU BBIIOJHEHUH UMHU Y4EOHBIX UCCIIEI0BAaHUM.

B ocHoBy Kkypca pusuku [ist ypoBHS CpeAHEro 00IIero 00pa3oBaHusl MOJIO0KEH Psij UIeH,
KOTOPBIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (PU3UKU 00beAUHEH BOKPYT
¢u3nueckux Teopuil. Bexymum B Kypce sBusercs (OpMHUpOBaHHE NPEICTABICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€pPHH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzanus mnpeanonaraeT MCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKk)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU MPOOIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kype GU3nuku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KpYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcs IOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEpIKaHUs,
MOCBSIIEHHBIX 3KOJOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
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TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJICHHS MPOOJIEM pallHOHAIEHOTO MTPUPOONIONB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.
CrepXHEBBIMH DJIEMEHTaMHU Kypca (U3UMKHM Ha ypOBHE CpenHero oO0Imero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopuu, poyin (YHIAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNPpCACTAaBJICHUAX O IPUPOAC, I'paHULIAX NPHUMCHUMOCTHU TCOprI, JUIA OIIMCaHUusA €CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).
CuCTeMHO - JeITeIbHOCTHBIH MOIX0 B Kypce (DH3UKU Pean3yeTcs MPEexae BCETro 3a CUeT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHWUE CHUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH 06p330BaT€J'H)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIaJIeHHE OOy4alOIIMMHCS YMEHMSIMH IPOBOAMTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN Q)HSquCKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.
Bonrmoe BHUManME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KAa4E€CTBCHHBIX 3a/ay. HpI/I 3TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIOIINE MPUMEHSTh M3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasera
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'IH KaUCCTBCHHBIX 3a/la4 IIPUOPUTETOM
SBIISIOTCS. 3a/laHusi Ha OOBSICHEHHWE NPOTEKaHWs (QU3UUYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PU3MKHM Ha YPOBHE CPEIHETO
oOuiero o06pa3oBaHUs JOJKEH M3Y4aTbCs B YCIOBUSX MPEIMETHOrO KaOuHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPeIMETOB €CTeCTBEHHO-HAYYHOTO IMKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.
JlemoHcTpanmoHHOe obOopyaoBaHue (opMHupyeTcs B COOTBETCTBUU C MPUHIUIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaboparopHoe oOopymoBaHUE ISl YYCHHYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaromuxcs. TemaTudyeckue KOMIUIEKTHI J1aDOpaTOpHOTO OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOEHBl Ha KOMIUIEKCHOM HCHOJb30BAHUU aHAJIOTOBBIX M IU(POBBIX NMPUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX JJAOOPATOPHI.
OCHOBHBIMU IIENIAMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:
e (opMupoBaHME HHTEpeCca M CTPEMJIEHUS OOydaloIIMXCsl K HAyYHOMY HW3YYEHUIO
IPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJICTABICHUH O HAydHOM MeETOA€ TMO3HaHUS U (OPMHPOBAHUE
HCCIIEI0BATENICKOTO OTHOIIECHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa U3YUeHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;



(dhopMHpOBaHHE YMEHUN OOBSICHATH SBIICHUS C UCIOIh30BAaHUEM (PU3UYECKUX 3HAHUHN U
HAaYYHBIX JI0Ka3aTEJIbCTB;

(dhopMHpOBaHKE MPEACTABICHUN O POIM (GUUKH JUIS PA3BUTHSI IPYTHX €CTECTBEHHBIX
HAYK, TEXHUKHA U TEXHOJIOTHH.

JlocTikeHne 3TuUX Ienell oOecreumBaeTcs pPEIICHHEM CIEeIYIONIMX 3alad B Ipolecce
M3ydeHHs Kypca GU3UKU Ha YPOBHE CpeTHero o0mero o0pa3oBaHus:

MPUOOpETEHUE CUCTEMBI 3HAHHUK 00 OOMMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUSX, BKITIOYAsT MEXaHUKY, MOJICKYJISIPHYIO (DU3HKY, SIEKTPOIUHAMUKY, KBAHTOBYIO
(U3HKY U DJIEMEHTBI aCTPO(DU3HKHY;

dbopMHpOBaHHE YMEHUW TIPUMEHSATH TEOPETUYCCKHE 3HAHWS JUIS OOBSCHEHUS
(bU3UYEeCKUX SIBIIGHUM B TIPUPOJIE U JJsl TPUHATHUS TPAKTHYSCKUX PEIICHHH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB peIIeHUs PA3IUYHBIX 3a/ad C SIBHO 3aJaHHON (HU3HMYECKOI
MOJIENbIO, 3ajad, TMOJPa3yMEBAIOIINX CaMOCTOSITEILHOE CO3/aHuE (PU3UUECKOU
MOJIENH, aJIeKBaTHOM YCIIOBUSM 33]1a4H;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JICHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOIECCOB, NX BIUSHUS HA OKPYXKAIOIIYIO CPEY;

OBJIQJICHUE METOJaMHU CaMOCTOSATEIFHOTO TUIAHHPOBAHUS U TPOBEACHUS (PU3NUECKUX
OKCIIEPUMEHTOB, AaHaJIW3a W  HHTEPIpETalMd  WHPOpMalMU,  OMpeaeTeHUs
JIOCTOBEPHOCTH TIOJIYUEHHOTO pe3yiIbTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usmku (6a30BbI YpOBEHb) HAa YpOBHE CpeAaHero oOmiero oOpa3oBaHHS
otBoauTcs 136 wacoB: B 10 kmacce — 68 yacoB (2 yaca B Henemo), B 11 kimacce — 68 ygacoB (2
yaca B HEJIEIIO).

[Ipemaraemerit B mporpaMme 1o (pu3uke nepeueHs Ja00paTOPHBIX M MPAKTUYECKUX padboT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYWTENb JelaeT BBIOOp MpOBEACHUs TabOpaTOpHBIX paboT u
OTIBITOB C YY4ETOM UHAWBUAYAIBHBIX OCOOCHHOCTEH 00YyJatONIXCsl.

COJEPKAHUE OBYYEHUA
10 KJIACC

Paszpnen 1. ®u3uka u MeTOAbI HAYYHOI0 IO3HAHUS
®u3nka — Hayka o npupone. HayuHele MeToapl MO3HaHUSA OKpyxarouiero mupa. Poib
AKCIIEPUMEHTA U TEOPUH B IIPOLIECCE MMO3HAHMS MPUPOJIBI. DKCIICPUMEHT B (PU3HKE.
MonenupoBanue Qu3ndeckux sBJICHUN U mpoiieccoB. Hayuneie runore3sl. dusznueckue
3aKOHBI ¥ TEOPUU. | paHUIIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpHHITUI COOTBETCTBHUS.
Ponp u mecto ¢usuku B (HopMHpOBaHMHM COBPEMEHHOH Hay4yHOW KapTUHBI MHUpa, B
MPAKTUYECKOU JAECATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu
Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIEC JATYHKH.

Pa3ngen 2. Mexanuka
Tema 1. Kunemamuxka
Mexanndeckoe aBmkeHHe. OTHOCHTEIBLHOCTh MEXaHMYECKOTro JBHKeHHA. (Cucrema
orcuéra. Tpaekropus.



[lepemenienue, cKOpoCTh (CpeiHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) U YCKOPEHHUE
MaTepuaIbHON TOYKH, UX MPOEKIUMU HAa OCU CUCTeMbl KoopauHaT. ClloKEeHHE MepeMEIICHU 1
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABIKeHUe. I'paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHUSI MaTePHUATIbHOM TOYKU OT BPEMEHH.

CBoOoiHOE MTafieHne. Y CKOpeHrne CBOOOTHOTO Ta/ICHUS.

KpuBonuHueiiHoe naBwxkeHHe. [[BMKeHHE MaTepHaJbHOM TOYKM M0 OKPYKHOCTH C
IIOCTOSIHHOM TI0 MOJYJIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. llepuonx m
gactoTa oopamieHus. [leHTpocTpeMHuTeTbHOE YCKOPEHHE.

TexHuueckre YCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIUIOMETp, ABMKCHHUE
CHapS/IOB, IIETTHBIC U PEMEHHBIC TIEpeIadH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMAaTUYECKUX XapaKTEPUCTUK JBUKCHUSI.

[TpeobpazoBaHue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue nemxenus tena, OpOIIeHHOTO MO/ YTIJIOM K TOPH30HTY ¥ TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO TTaICHHUS.

HamnpaBnenue ckopocTH py IBHKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JBUKEHUS C IIEJIBIO OTPEICTICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHONMICHWS ~ MEXAy  MYTAMH, TNPONUACHHBIMH  TEJIOM  3a
MIOCJIEI0BATENIbHBIE pPaBHbIE IPOMEXYTKH BpPEMEHM IPH PABHOYCKOPEHHOM JBHXEHUU C
HayaJIbHOW CKOPOCTHIO, PABHOM HYIIO.

N3ydenune qBUKEHUS MIapuKa B BI3KOM KUIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocurenbHocTH ["anuies. [lepBoiii 3akoH HptoroHna. MHepIanbHbIe CUCTEMBI
oTcuéra.

Macca Ttena. Cuna. Ilpuniun cynepno3unuu cui. Bropoit 3akoH Hprorona st
MaTtepuaibHON TOUKHU. TpeTuii 3akoH HploTOHA /17151 MaTepUaIbHbIX TOYECK.

3akoH BceMUpHOro TsaroteHus. Cuna tsxectu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokos, ckoibxkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBKEHHUS U cuia TpeHus nokos. Koadgdumnuent tpenus. Cuna conpoTUBIeHUs
MIpU ABMKEHUU TEJIA B )KUJIKOCTU WM rase.

[TocTynarensHoe ¥ BpamareabHOE JBUKEHUE a0COTIOTHO TBEPAOTO Tena.

MoOMEHT cuibl OTHOCUTENBHO OCU BpameHusa. Ilnedo cunbl. YcimoBus paBHOBECHs
TBEPAOTO Tea.

TexHuueckre yCTpOICTBA M NPAKTUUECKOE MPUMEHEHHE: TMOIIIMITHUKY, JABUKEHUE
HCKYCCTBEHHBIX CIYTHUKOB.

Jemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aMMOJICHCTBYIOLIUX TEll.

Bropoit 3akoH HeroTona.

N3mepenue cuim.

CrnoxeHue Cuil.

3aBUCHMOCTH CHIIBI YIIPYTOCTH OT Ae(hOpMaIIHH.



Hesecomocts. Bec Teina npu yCKOpEeHHOM NOABEME U AJICHUH.

CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIb)KEHUS.

VYcnoBus paBHOBeCUs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule padomol

W3yuenue nBuxeHust Opycka 1o HaAKJIOHHOW IJIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B IPYKMHE U PE3UHOBOM
oOpasiie, oT ux jaedopmarium.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOLIETO OCh BPALLIECHHUS.

Tema 3. 3aKonbl cOXpaHeHUA 6 MEXAHUKE

Nmnynec MaTepualibHOM TOYKH (T€Ja), CUCTEMbI MaTEepHANIbHBIX ToYeK. VIMITyIbC CUIIBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITylbca. PeakTHBHOE JBMKEHUE.

Pa6ora cuibl. MOIIHOCTE CHUIIBI.

Kunernueckass sHeprus mMarepuaibHOW TOUYKU. TeopeMa 00 M3MEHEHMHM KHHETHYECKOU
JHEPTHH.

[ToTenumaneHas sHeprus. [loTeHuManpHas 3Heprust ynpyro AepopMUpOBaHHOMN MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENOTEHUUANbHbIE CHIIBL. CBsI3b paOOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHNEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue n Heynpyrue CTOJKHOBEHHUS.

TexHnueckre yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIEpP, MPYKUHHBIN
MACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHHs UMITYyJIbCa.

PeaktuBHOE IBIKEHUE.

[Tepexon moTeHIMATBHOM SHEPTHH B KUHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie padomul

N3yuenune aOCOIIOTHO HEYNPYroro yaapa C IOMOLIbI ABYX OIMHAKOBBIX HHTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHHEM MEXaHMYECKOM 3HEpruu Tejla Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pasznen 3. MoJiekyasipHasi pU3UKa U TEPMOAMHAMUKA

Tema 1. Ocno6vl MOIEKYNAPHO-KUHEMUYECKOU Meopun

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KHUHETHYECKOW TEOPUU U X OTBITHOE 000CHOBAaHHUE.
bpoynoBckoe nBmwxenue. Huddysus. XapakTep MABMKEHHS U B3aUMOJCHUCTBUS YaCTHI]
BeleCTBAa. MOJENu CTPOEHHUS Ta30B, KUAKOCTEH M TBEPABIX Tel U OOBSCHEHHE CBOWCTB
BEIllECTBA HAa OCHOBE 3THX Mojeineil. Macca u pa3mepbl Mojekyda. KonnuecTBo BemiecTsa.
[TocrosinHas ABoraapo.

Tennosoe paBHOBecue. TeMmepatypa u e€ usMepenue. lllkana remneparyp Llenscus.

Mogens uaeanbHoro ra3za. OCHOBHOE YpPaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKON TEopuun
uaeanpHOTO raza. AOCONIOTHas TeMmIeparypa Kak Mepa CpelHed KHHETHYeCKOW SHepruu
TEIUIOBOTO JABWXKeHMs dactull rasa. lllkama temnepatyp KensBuna. ['a30Bble 3aKOHBI.
VpaBuenue MenpaeneeBa—Knaneiipona. 3akon Jlanerona. M3ompouecchl B uMaeanbHOM rase ¢
MMOCTOSIHHBIM KOJMYEeCTBOM BeriecTBa. [ paduueckoe mpeacraBieHUEe H30MPOIIECCOB: U30TEPMA,
n30xopa, u3obapa.

Texnudeckue yCTpOHCTBA M MPAKTUUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OmnbIT, JIOKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaguu MoJeKysa
OPraHU4YeCKUX COCTUHEHUU.

OmnbiTh! 0 AU} PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLIUE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHSL.

Monens, WUTIOCTpUpYIOLIas NPUPOLy JaBJIECHUS ra3a Ha CTEHKH COCyAa.

OnpIThI, MJUTFOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UAEAIBHOTO ra3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

Omnpenenenne Macchl BO3/yXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MEpeHHH o00BbEMa
KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXY ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamuueckass cucteMa. BHYTpEHHsAsI SHEpPrusi TEPMOJMHAMHYECKONW CHUCTEMBI U
criocoObl e€ m3MeHeHus. KonnyecTBo TemoTsl U pabota. BHyTpeHHss SHEprus 0AHOATOMHOTO
ujeanbHOTOo ra3a. Bunel Teronepenayn: TemIONpPOBOIHOCTb, KOHBEKIUS, U3Iy4eHUE. Y IeibHast
TEII0EMKOCTh BellecTBa. KonnuecTBo TEIoThl pU TeIUIonepeaaye.

[lonsitTne 06 ammabatHoM mnporecce. IlepBbiit 3akoH TepmoauHamuku. [Ipumenenue
MIEpPBOTro 3aKOHA TEPMOJIUHAMMKH K H3ompolieccaM. I paduueckast nHTepIiperanus paboThl rasa.

Bropoii 3akon TepmonHamMuki. HeoOGpaTUMOCTh IPOIIECCOB B MPUPO/IE.

TennoBbie MamuHbl. [IpuHnune! neiicTBus TemaoBbix MamuH. [IpeoOpa3oBanust sHepruu B
TeroBbIX MamuHax. KoaddunmeHT monesnoro nedctBus TerioBoil MamuHbl. [{ukn Kaphno u
ero Kod(hPHUITMEHT MOJIE3HOTO ACUCTBHUS. IKOJOTUIECKUE MPOOIEMBI TETIOIHEPTETHKH.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MNPUMEHEHHE: JIBUraTelb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3menenune BHYTpEeHHEH SHEpruu Teia MpPU COBEPLICHUU pabOTHI: BBUIET NMPOOKHU U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3/yxa, HarpeBaHue »pupa B JATyHHOH TpyOke MyTEéM
TpeHus (BUICO JEMOHCTpAIIUs).

N3menenue BHyTpeHHEH sHepruu (TemIepaTypbl) TeJa Mpu Terionepeaaye.

OmnpIT 10 aguabaTHOMY PaCHIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenne ynenbHOU TEMI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeuwjecmea. Dazoevie nepexoont

[TapooOpazoBanue u KoHneHcanus. Mcmapenne u  kumeHue. AOCONIOTHAaS U
OTHOCHUTEIIbHAs BIAKHOCTh BO3/yxa. HacklleHHbli map. YaenbHas TerioTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.

Tsépnoe teno. Kpucrannnueckue u amopgHbie Tena. AHU30TPOINS CBOMCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuaibl. [lnaBneHue u Kpucramumzauus. Y IeiabHas
TeruioTa riasneHus. CyonuManus.

VYpaBHeHHe TeII0BOro OanaHca.

TexHudeckne yCTpOWCTBa M IPAKTUYECKOE IPUMEHEHHUE: TUIPOMETP M ICUXPOMETP,
KaJIOPDUMETP, TEXHOJIOTMM IIOJIyYEHUS COBPEMEHHBIX MaTepualoB, B TOM 4HCIE HAaHO
MaTepuaioB, U HAHO TEXHOJOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX TAPOB.



Kurnenue npu moHMKEHHOM JIaBIICHUH.

CriocoObl M3MEpPEHUs BIAKHOCTH.

Habnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3MepeHne OTHOCUTENBHON BIXKHOCTH BO3/yXa.

Pazjen 4. DiekTpoamnamMuka

Tema 1. Inekmpocmamuka

DnekTpu3aiusi Tell. OJEKTpUYecKud 3apsn. JIBa Buma 3IE€KTpUYECKHUX —3apsiioB.
[TpoBOAHMKH, AUDTIEKTPUKHU U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHHS JICKTPUUECKOTO 3apsija.

BzaumopneiictBue 3apsimoB.  3akoH  Kynona. TodeuHblid  3neKTpuUYecKUil  3apsi.
Onektpuyeckoe mojie. Hampsok€HHOCTh ANEKTpUYecKoro moJjs. [IpuHIUN cymneprno3uiuu
ANEKTPUUECKUX MmoJied. JIMHNHM Hanps>KEHHOCTH AJIEKTPUUECKOTO TIOJIS.

Pabota cun oanekrpocratmdyeckoro moiisa.  [loreHunman. Pa3HOCTP  MOTEHIIMATIOB.
[TpoBOAHMKY W AMDIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. JludiekTpuueckasi mpOHUIIaeMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IJIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATOPA.

TexHudeckre YCTpPOWCTBA M MPAKTHUYECKOE IMPUMEHEHHUE: JJIEKTPOCKOTM, JIICKTPOMETD,
ANEKTPOCTATUYUECKAs 3alllUTa, 3a3eMJIEHHUE DSJIEKTPONPUOOPOB, KOHACHCATOP, KOMHUPOBAIBHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO M MPUHIUIT IEUCTBUA SJIEKTPOMETPA.

B3anmopelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 3EKTPOCTATHYECKOM MOJIE.

DNeKTpocTaTUYeCcKas 3aluTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCAaTOpa OT IUIOMIaJAM ILJIACTHH,
PacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

OHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuveckuii mok. Toxu ¢ paznuunvlx cpeoax

DNEeKTPUYECKUN TOK. YCIIOBHUS CYIIECTBOBAHUS AIIEKTPUUECKOTO0 TOKA. MICTOUHMKH TOKa.
Cuia toka. [locTosSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1Henu.

DIeKTpUYEeCcKoe CONPOTHUBJICHUE. VY nenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEUIAHHOE COEUHEHNE TPOBOTHUKOB.

PaGora snextpuyeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH SIEKTPUUECKOTO TOKA.

DNEKTPOABUKYILAs CHJIA U BHYTPEHHEE CONIPOTUBIIEHUE UCTOUYHMKA TOKA. 3akoH Oma Juis
MOJIHOM (3aMKHYTO#1) anekTpudeckoii nenu. KopoTkoe 3amMbIkaHue.

DNEeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COITPOTHUBIICHUS] METAILJIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3EKTPOHHBIX MMYYKOB.

[MonmynpoBoanuku. CoOCTBeHHass W TpPHUMECHas MPOBOJUMOCTb IOJYIIPOBOIHHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE IPHOOPEI.



DOneKTpUYecKuil TOK B pPacTBOpPAaX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
JUCCOIHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOSATENbHBIN pa3psia. MoJHus.
[Ina3zma.

TexHuueckue yCTPOMCTBA M IPAKTHMYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, MCTOYHHMKM TOKA, DJIEKTPOHArpeBaTe/IbHbIE MPUOOPBI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBI, TEPMOMETP CONPOTHBICHHS, BAaKyyMHBIH JHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
IIOJIYTIPOBO/IHUKOBBIH 1101, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaIPsDKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS LMIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIONIAIU
IIOIIEPEYHOI0 CEYEHUs U MaTepHaa.

CMeniaHHO€ cOeTMHEHUE POBOTHUKOB.

[IpsiMoe u3MepeHue >neKTpoABMKYIIEH Cuiibl. KOpOoTKOE€ 3aMbIKaHHE TalbBAHMYECKOTO
2JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHMUS.

3aBUCHUMOCTb CONPOTHBIIEHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AYXa.

OnHOCTOPOHHSSA TPOBOIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yuenne cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepenne  DIEKTPOABMKYIIEH CHJIBI HMCTOYHHMKA TOKA M €r0  BHYTPEHHErO
CONPOTHBJICHUS.

HaGnronenue anexkTponausa.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢uzumku 06a3oBoro ypoBHS B 10 Kiacce OCYIIECTBIACTCS € y4ETOM
COJIepKaTeNbHbIX MEKIIPEIMETHBIX CBsI3e € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemuvie nousamus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O IO3HAHMS:
ABJICHHE, HAy4HbIM (akr, rumoresa, (uzuyeckas BeIUYMHA, 3aKOH, TEOpUs, HaOIIOIEHHE,
9KCIEPUMEHT, MOJIEIMPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelieHME CHUCTEMbl ypaBHEHMH, JuHeHHas ¢QyHkuusa, mnapaboa,
runep0oia, uX rpaguKu U CBONCTBA, TPUTOHOMETpUYECKUE (PYHKIMU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M MX IPOEKLUHUU Ha OCHU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: mexanuueckoe JBWKEHHUE B JKUBOM mpupoje, aupgysus, ocMoc, TemIoo0MeH
KHUBBIX OPraHW3MOB (BHJIbl TEIIONEpEIauH, TEIJIOBOE PABHOBECHUE), SJIEKTPUUECKUE SIBICHUS B
KUBOU IIPUPOLE.

Xumus: NUCKPETHOE CTPOECHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TeEJ, JKUIKOCTEHM M Ta3oB, JJIEKTPUUECKHE
CBOMCTBA METAJUIOB, JIEKTPOJIUTHYECKAS JUCCOLUALNS, FaIbBaHUKA.

TI'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUM C UCIOJIb30BAaHUEM MEXAHU3MOB, YUET TPEHHS B
TEXHUKE, MOJIINIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS UMIylIbCa B TEXHUKE (pakera,
BOJAOMET W JIpyrue), JBUTATENb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBON
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYEHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE
HAaHO MAaTEepUaOoB, W HAHO TEXHOJIOTMM, JJIEKTPOCTaTHUYECKas 3allluTa, 3a3eMJICHHE
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ANIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM TNPUHTEP, JJIEKTpOHArpeBaTeibHBIE MPHOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPBIL, TAJIbBAHUKA.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

OcBoenune yuebHOro mpeamera «Dus3mka» Ha ypoBHE CpeqHero oOimero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MCTAIPECAMETHBIX U TPEAMETHBIX 06pa30BaTeJ'II)HI)IX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yNbTaThHl OCBOCHHS y4eOHOTO TpenaMera «Du3MKa» TOJDKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTHh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3HIUCH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OPHMEHTAIMi, TMO3UTHUBHBIX BHYTPCHHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIeCTBa,
pacimmpeHue XKU3HEHHOTO OIbITa M OTBITa JIESTETFHOCTH B IMPOIECCE peaTu3allid OCHOBHBIX
HaTpaBJICHUN BOCITUTATEIBHON NESITETPHOCTH, B TOM YUCIIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTH TPAXKIAHCKOW TMO3WIMHM  OOYdYaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOTO WICHA POCCHUICKOTO O0IEeCTBa;

NPUHATHE TPAAWUIMOHHBIX OOIIEYETOBEUYCCKHX T'yMaHHCTHUECKHX U JIEMOKPATHUECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B HMHTEpECaX TI'pakJaHCKOTo OOIIecTBa,
y4acTBOBATh B CaMOYIPaBJICHUH B 00pa30BaTeNbHON OpraHNu3aliu;

YMEHHE B3aWMOJCHCTBOBATh C COLMAIBHBIMH HMHCTHTYTAMH B COOTBETCTBHM C WX
GYHKIMAMU M Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHHTapHOU U BOJIOHTEPCKON JEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIHTAHUS:

cOpPMUPOBAHHOCTH POCCUICKOHN IPaXJaHCKOHM UICHTUYHOCTH, MATPHOTU3MA;

[IECHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSM POCCHHCKHX
YYEHBIX B 001aCTH (PU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSI:

cOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OLICHMBATh CHTYAIMIO W MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTHPYSCH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M ICHHOCTH, B TOM YHCJIE B ICSTEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO OyyIero;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢u3nyeckoit Hayke;

5) TpyaoBOro BOCIIMTAHHUSI:

UHTEpEC K pa3nyHbIM chepaM NpoPecCHOHATBHON JEesATeTbHOCTH, B TOM UHCIIE
CBSI3aHHBIM C (HU3UKOW U TEXHMKOW, YMEHHE COBepIlaTh OCO3HAHHBIA BHIOOp Oynmymiei
npoeccuy U peam30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTb K 0Opa30BaHHIO M caMOOOpa30BaHHIO B 001acTH (U3MKU Ha
NPOTSHKCHUU BCEH KHU3HU;
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6) IK0JI0rHYECKOT0 BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTU DKOJOTMUYECKON KYyJIbTYphl, OCO3HAaHHE TJIOOAIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYIIECTBJICHUE JECHCTBUM B OKPYKAIOUIEH CpPEAE HAa OCHOBE 3HAHMS
LeJIeN yCTOMYUBOTO Pa3BUTHS YEJIOBEYECTBA;

paciIUpeHHe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAaNpaBJIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUH 110 (H3HKE;

7) HEeHHOCTH HAYYHOT' O MO3HAHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3HUECKON HAYKH;

0CO3HAHME IIEHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B TpOIIECCe M3YyUeHHs (pU3HKH
OCYIIECTBIISITH MPOEKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh WHANBHIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHUBEPCATbHBIE YUeOHbIE el CTBHUS
ba3oBbIe Joruuyeckue aAecTBHA:

CaMOCTOSITEIIBHO (DOPMYJIMPOBATh M aKTyaIM3UPOBATh MNPOOJIEMy, paccMaTpUBaTh o€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTIIKEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3NUYCCKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEIICHUs MPOOIEMBI C YUETOM aHaIN3a UMEIONTUXCS MaTepUaTbHbIX
1 HeMaTepHaJbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JCSITCIBHOCTb, OIICHWBATh COOTBETCTBHE PE3YJbTATOB IIEJSIM,
OIICHUBATh PUCKHU MOCIEACTBUIN ACSITCIBHOCTH;

KOOPAMHUPOBATh M BBINOJHATH PAb0OTy B YCIOBHUSX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciienoBarebCcKHe N1eiCTBUA

BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYEBBIMHU TOHSTHSAMH W METOJaMH (PU3NYECKON
HayKH;

BJIaJIETh HaBBIKAMHU Y4YEOHO-HCCIICIOBATEIBCKON M MPOCKTHOM NEATEeILHOCTH B 00J1aCTH
(bu3HUKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PELICHUS 3a/1a4
(DM3UYECKOTO COICpKAHUs, TPUMEHEHHUIO Pa3IMYHBIX METOIOB IMO3HAHUS;

BIIAJIETh BUAAMU JIEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €ro HMHTEPIpETaIHH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B PAa3jIMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIE IPHU
CO3JaHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITh TPUYUHHO-CIIEJICTBEHHBIE CBA3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATH
rUNoTe’y e€ pelieHHs, HaXOAUTh apTryMEHTHhI JUIs JI0Ka3aTelbCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJIYYCHHBIE B XOJE peIIeHHs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BATENbHOU NEATEIHHOCTH, B
TOM YHUCIIE TIPU U3YICHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITELHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;
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BBIJIBUTaTh HOBBIE UJIEU, IIPEyIaraTb OPUTHHAIbHBIE IOAXO0/IbI U PELICHNUS;
CTaBHUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOLINE aJIbTePHATUBHBIC PEIICHUSI.
Padora ¢ undopmanueii:

BJIAJIETh HaBBIKAMHU TOJTydeHHs HH(POpMAIUN (PU3NUECKOTO COJEpKAHUS M3 UCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh IOUCK, aHalIM3, CUCTEMAaTU3alUl0 U
MHTEPIpPETANIO HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHS,

OILICHUBATh JJOCTOBEPHOCTbh UH(OpPMALINH;

WCIONB30BAaTh CPEICTBA HMH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepEKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€301aCHOCTH;

co3JaBaTb TEKCThl (DU3MYECKOTO COJEpXkaHWs B pazIu4HbIX (opmarax ¢ ydéToMm
Ha3HayeHus: UHQopManMM U 1ENEeBOW ayIUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alllH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

OCYIIECTBJISTH OOIIEHNE HAa ypoKax (PM3UKU M BO BHEYPOUHOH JCSITEIHBHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOHMIMKTHBIX CUTYAIlui U CMATYAaTh KOH(QIUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHHOW U WHIUBUIYaIbHON PaOOTHI;

BBIOMpAaTh TEMAaTUKy M METOJIbl COBMECTHBIX JEHCTBHM C y4€TOM OOIIMX HMHTEPECOB
BO3MOJKHOCTEH Ka)KJOTO YiICHA KOJIJICKTHBA;

MPUHUMATh 1I€IM COBMECTHON JE€ATEIbHOCTH, OPraHU30BbIBATH W KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ TOCTHMKEHMIO: COCTAaBIATH IUIAaH JEHCTBUM, paclpelenisiTh pPOJH C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YY4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTatr
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIE IMPOEKTHI, OLIEHWBATh MJAEH C IMO3WLUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISATh TMMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalUsAX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITHATHBHBIM.

PeryasiTuBHbIe yHUBepcaIbHbIEe YUeOHbIE 1eliCTBUA
Camoopranuszanmsi:
CaMOCTOSITENIBHO OCYILIECTBJIATh MO3HABATEIBHYIO IESTENbHOCTh B 00IacCTH (U3UKU U
aACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSTENBHO COCTABJIATH IUJIAH PEUIEHUs] PACUETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEU U MPEAINIOYTEHHI;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANIOUYTCHUH;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBATH MPUOOPETEHHBIN OTIBIT;
CrocoOCTBOBAaTh (HOPMHUPOBAHUIO U TPOSBICHUIO JPYIUIUU B obnactu (Qu3MKH,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHb.
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CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJVIEKT:

JlaBaThb OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICITUTENIbHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIONB30BaTh MPUEMBI pe(IeKCHH ISl OLICHKH CUTYAIlHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U a@pTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, IOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E Pe3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABaTh CBOE MPaBO U MPaBO JPYTrUX HA OMIHOKH.

B nponecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YPOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS SMOIMOHATHHBIN
MHTEJJIEKT, IPeANoaraiomuil chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIBHOE COCTOSIHUE,
BHJICTH HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM AYMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0e;

caMoperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHUPOBATHCA K SMOIMOHAIBHBIM
M3MEHEHUSIM U POSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHHMIO LENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEM;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHUE JAPYIuX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JI0JIbMU, 3200 TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTb KOH(IUKTHI.

MNPEIMETHBIE PE3YJIbTATbBI

K xonuy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAay4yHOM KapTUHBI MUpPA, B PAa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B MPAKTUUYECKON
NeSITEeNIbHOCTH JIFOJCH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHsS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalibHas
TOYKa, MHEepUUalbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, )KUAKOCTEH M TBEPIBIX TEJ, TOUCYHBIA ANEKTPUUYECKHUI 3apsii MpH pelIeHUun
buznueckux 3a1ay;

pacrno3HaBaTh (HU3WYECKHE SBJICHUS (MPOIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE ¥ PaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBUKEHHE, CBOOOTHOE TMajJeHHe Ted,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tell MpU HarpeBaHUU
(oxytaXkieHnn ), TeTJIOBOE paBHOBECHUE, HCTIapeHHe, KOHACHCAINs, TUIABJIICHNE, KPUCTATU3AIINS,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILICHUE JABJIEHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPBITOM
COCyJle, CBf3b MEXIYy MapaMeTpamMu COCTOSHMS ra3a B H30Ipolieccax, JJIEKTpU3alus Ted,
B3aUMOJICIICTBUE 3apAJIOB;

OTIMCHIBATh MEXaHWYECKOE JBIKEHUE, MCTONB3Ys (DM3MYeCKHe BETUYHHBI: KOOpIUHATA,
MyTh, MEpPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHila, UMIYJIbC Tela, KMHETHYeCcKas
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SHEprus, MOTEHIMAbHAs JHEPrus, MeXaHudeckas paboTa, MeXaHHYecKass MOIIHOCThb; NpHU
ONMMCAaHUM TPABWIBHO TPAKTOBAaTh (U3UYECKUH CMBICT HCIOJIB3YEMbIX BEIUYMH, UX
0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUYHHY
C IPYIrUMH BEIMUYUHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TeMIeparypa, CpenHss KWHETHYeCKas »JHEPTHus
Xa0TUYECKOTO JIBUYKEHHUS MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEPrus, padora rasza, KOd(GQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJB3YEMbIX BEIHYNH,
ux OOO3HAYCHWS] W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE MAHHYIO (PH3UIECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTHCHIBATh M3YYECHHBIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIMOJIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsisl, AJIEKTPUUYECKOE MOJIE,
HanpspKEHHOCTh  TMOJIS, MOTEHIMAJN, Pa3HOCTh NOTEHLHUANOB; IMpPU OINHUCAHUU IPABUIBHO
TpakTOBaTh (U3NYECKUI CMBICT MCHOJIb3YEMbIX BEIWYMH, UX OOO3HAUEHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOILECCHl U SIBICHUS, UCHOJb3ys (QU3NYECKHe 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axonsr HpioToHa, 3aK0oH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS! MUMITYJIbCa, TPUHLIUI CYNEePIIO3ULINU CUII, TIPUHIUIT
paBHOMpPABUS MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEI[ECTBA, a30BbI€ 3aKOHBI, CBA3b CpPEAHEH KHHETHMYECKOW HHEPIHMH TEIUIOBOTO JIBUYKEHHS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUYECKOr0 3apsjaa, 3akoH KynoHa, mpu 3TOM pa3inuuaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro0 MaTeMaTHYeCKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yCloBUs UX O€30IaCHOTO MCIOJIb30BaHUS B IIOBCEAHEBHOM KU3HU;

BBITNIOJIHATh 3KCIIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUECKUX SIBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IMPSMBIX M  KOCBEHHBIX HW3MEpPEHUH, mpu 3ToM  (GOpMYJINpOBATH
npobiemy/3agayy M TUNOTE3y Y4e€OHOrO  AKCIEPUMEHTa, COOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOr0 000pYA0BaHU, IPOBOAUTE OIBIT U (POPMYIMPOBATH BBIBOJIBI;

OCYLIECTBIIATh MPSMbIE U KOCBEHHBbIE W3MEPEHUS (QU3MUYECKHX BEJIUYMH, IPU 3TOM
BbIOMPATh ONTHUMAJBHBIA CIIOCOO W3MEPEHHS M HUCIOJb30BATh HM3BECTHHIE METOJbl OLIEHKH
MOTPELTHOCTEH U3MEPEHUI];

UCCIIeIOBAaTh 3aBUCHUMOCTH MEXAy (U3MUECKMMHM BEIUYMHAMU C MCIIOJIb30BAaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBATb YCTAHOBKY, (UKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYMH B BHUJE TaOiMIl U IpadUKOB, J1€aTh BBIBObI
10 pe3ysbTaTaM HUCCIIE0BaHUS;

coOmogaTh MpaBuia O€30MaCHOrO TpyJda MpH MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM U  TMPOEKTHOW JAEATENIBHOCTH C
UCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000OPYAOBAHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U NMPUHLIUIBI, HA OCHOBE aHAJIM3a YCIOBUS 33aJjauydl BHIOUPATh (U3UUECKYIO
MOJieNb, BBIIENATh (DU3NYECKHE BEIMYMHBI M (OPMYINbI, HEOOXOAMMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEATbHOCTH MOJIyYEeHHOTO 3HaUeHUs (PU3MYECKON BEINYHHBI,

pelaTh KauyeCTBEHHBIE 3aJauyM: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJIeHUi ¢ ONOpOoi Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBJICHHUS,;
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UCIONB30BaTh MPH pElICHHMH Y4eOHBIX 3a7ad COBpPEMEHHBbIE HH(POPMAIOHHBIC
TEXHOJIOTMM Ul [OMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpETAllMM WU IPEACTaBICHUS Y4eOHOH U
HAyYHO-TIOMYJISPHONH WHQPOpPMAIH, MOJIYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHATM3UPOBATH MOTYIaeMyI0 HH(POPMAIIUIO;

MIPUBOJIUTH MPUMEpPHI BKJIAJA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;

HCIIOJIb30BATh TCOPCTUUCCKUC 3HAHUA II0 (I)I/I3I/IKG B HOBCC[[HGBHOﬁ KHU3HU JJIA
oOecrieyeHns O€30MACHOCTH MPHU 0OPALIEHUN C MPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPaHEHHS 3[J0POBBS U COOIIOICHUS HOPM 3KOJIOTHUECKOT0 TOBEICHUS B OKPY KalOIel cpene;

paboTaTh B IPyIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padboTy
rpynmnsl, palnyuoOHAJIbHO PpacCnpeacisiaThb 00sI3aHHOCTH U IUIAaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJ€KBATHO OICHUBATH BKJIAJ KaXXAOTO M3 YYACTHUKOB I'PYHIIBI B
pelIeHne paccMaTpuBaeMoil MPoOIEMBI.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBan KouuuecTBO Yacon DJIeKTPOHHBbIE
© He pa3IeioB (uudpoBbIe)
n/ Becer  KouTpoabn IpakTH4eck
U TeM oOpa3oBareJ/ibHbIE
n 0 ble paboThI ue padoTbl
NPOrpaMmblI pecypchbl
Pa3znen 1. PUBUKA U METOAbI HAYUYHOTI'O ITIO3HAHUSA
o
M:TS:IE " bu6moreka [IOK
1.1 A 2 https://m.edsoo.ru/7f41b
Hay49HOTO
f72
TTO3HAHUS
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41b
fr2
bubmuoreka [JOK
2.2 JlunaMuka 7 https://m.edsoo.ru/7f41b
fr2
3aKOHBI bu6mmoreka [JOK
2.3 COXpaHEHHUs B 6 1 1 https://m.edsoo.ru/7f41b
MeXaHUKe f72

Hroro no paszneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI bubmuoreka [JOK
3.1 MOJIEKYJISIPHO- 9 1 https://m.edsoo.ru/7f41b
KHHETHYECKOM f72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

TEOpUn

OcHoBbI
3.2 TEPMOIMHAMU
KU

ArperarHblie
COCTOSIHMS
3.3 BEIIIECTBA.
dazoBrIe
TIePEXOIbI

Hroro no pazneny

10 1

24

Paznen 4. DJIEKTPOJANHAMUKA

41 DneKkTpocTaTu

Ka

ITocTosTHHBIH
ANEKTPUIECKHI
4.2 # Tok. Toku B
pa3IUYHBIX
cpemax

Hroro no pazneny

Pe3epBHOE BpeMmst
OBIIEE
KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

10
12 1
22
2 1
68 4

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
o/ Tema ypoka
n

dusuka —
HayKa o
MIpUpO/IE.

1 Hayunsie
METO/IbI
MO3HAHUS
OKpYKaroIlero

Koan4yecTBO 4acoB

KourpoJan
Bce P
HEBIE
To
padoThI
1

IIpakTuue
CKHe
padoThI

bubmuoreka [IOK
https://m.edsoo.ru/7f41b
f72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41b
f72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41b
f72

bu6moreka [IOK
https://m.edsoo.ru/7f41b
f72

JJIeKTPOHHBbIE

Jlara

u3y4eH

Hs

nudposbie
oOpa3oBaTeJbHbI
e pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c32e2
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Mupa

Ponb u mecto
¢bu3uku B
(dopmMupoBaHun
COBPEMEHHOU
HAay4HOU
KapTUHBI MUPA,
B NPAKTUYECKOMN
JEeSITEIbHOCTH
JroIen
Mexanundeckoe
JBIKECHHUE.
OTtHOcHTENBHOC
Th
MEXaHUYECKOTO
JIBIDKCHHSL.
[Tepemenienue,
CKOPOCTB,
YCKOpEHHe

PaBHOMeEpHOE
MPSAMOJIMHEUHOE
JIBUKCHHE

PaBHOyCKOpEHH
oe
MPAMOJIMHEUHOE
JIBUKCHHE

CBobOogHoe
najcHue.
Yckopenue
CBOOOHOTO
nageHus

KpuBonuneitHoe
JBUYKEHHUE.
JIBH>KEHHE
MaTepuaibHOU
TOYKH T10
OKPYKHOCTH
[Ipuanun
OTHOCHUTEIIBHOCT
u ["anunes.
HNuepumansHbie
CHUCTEMBI
OTCYETA.
[IepBrIit 3aK0H

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c33e6

bu6morteka [IOK
https://m.edsoo.ru/ff
0c3508

bu6moreka [IOK
https://m.edsoo.ru/ff
0c3620

bu6moreka [IOK
https://m.edsoo.ru/ff
0c372e

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c39cc

bubnuoreka [JOK
https://m.edsoo.ru/ff
Oc3ada

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c3be8
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10

11

12

13

14

15

Hrrotona

Macca tena.
Cuna. IlpuHnun
CYIEPIO3ULINU
cui. Bropouw
3aKkoH HproTOHa
UL
MaTepUaIbHOU
TOYKH

Tperun 3akoH
Hrrotona ms
MaTepHaTbHbBIX
TOYEK

3aKkoH
BCEMUPHOTO
TSATOTCHHS.
Cuna TsDKeCTH. 1
[IepBas
KOCMHYEeCKas
CKOpPOCTh
Cuma
YIOPYrOCTH.
1
3akoH ['yka.
Bec Tema

Cuna TpeHus.
Koaddumuent
Tpenus. Cuiia
COTPOTHUBIICHUS
IIPH IBYKEHUU
Tena B
KUAKOCTU WU
rase

[ToctrynarensHo
eu
BpalaTeabHOE
JBUKEHUE
abCOTI0THO
TBEPJOTO Tea. 1
MOMEHT CUJIBI.
[Liteuo cuiel.
Ycenosus
paBHOBECHS
TBEPAOIO TeENa

Nmnynsc 1

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0c3be8

bu6moteka [IOK
https://m.edsoo.ru/ff
0c3be8

bu6moreka [IOK
https://m.edsoo.ru/ff
0c3d0o

bu6moreka [IOK
https://m.edsoo.ru/ff
0c3el8

bu6moreka [IOK
https://m.edsoo.ru/ff
0c3f76

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oc4lab

bu6mmoreka [JOK
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17

18

MaTepuanbHON
TOYKH, CUCTEMBI
MaTepHUaTbHbIX
Touek. Mmiryibc
CUJIBL. 3aKOH
COXpaHEHUSA
AMITYJIbCA.
PeaktuBHoe
JIBU>KEHUE

Pabora n
MOIITHOCTD
CHUIBL.
Kunernmueckas
SHEPTUst
MaTepuaIbHON
touku. Teopema
00 U3MEHEHHNH
KHHETHYECKOW
SHEPTHH

TloTennmansHas
SHEPTHS.
TloTennmansHas
SHEPTHUSI YIPYTO
nehopMupoBaH
HOW MPY>KUHBI.
TloTennmansHas
SHEPTHs Tela
BONH3HU
MMOBEPXHOCTHU
3emian

IloTeHnmanbHbI
eH
HEIOTEHIIUAILH
ple ciibl. CBS3b
paboThI
HEIOTEHITUATLH
BIX CHJI C
H3MEHEHHEM
MEXaHHUYECKOH
SHEPTUU
CHCTEMEI Te.
3aKoH
COXpaHEHUs
MEXaHHUYECKON

https://m.edsoo.ru/ff
0c43d6

bu6morteka [IOK
https://m.edsoo.ru/ff
0c4502

bu6moreka [IOK
https://m.edsoo.ru/ff
0Oc46la

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c478c
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20

21

22

23

24

SHEPruu

JlaGopatopHas
pabota

«ccnenoBanue

CBSI3U PabOTHI
CHIIBI C
H3MCHECHUEM
MEXaHHYECKOM

SHEPTrUM Teja Ha

npumepe
pacTsHKEHHSI
PE3UHOBOTO
KTyTa»

KontponbHas
pabora 1mo Teme
«Knunemaruka.
JnHamuka.
3aKOHBI
COXpaHEHUS B
MEXaHUKE»

OcCHOBHBIC
MOJI0KESHUS
MOJIEKYJISPHO-
KUHETHUYECKOM
TEOPHUH.
bpoyHnoBckoe
JIBIDKCHHE.
Anddysus
Xapakrep
JIBIDKCHUS U
B3aUMO/EHCTBU
s1 YaCTHI]
BEILIECTBA.
Monenmn

CTPOCHH: I'a30B,

JKUJIKOCTEN U
TBEPABIX TEN
Macca
MOJIEKYIL.
KommuecTBo
BEIIIECTRA.
ITocTostnaas
ABoraapo

TemnoBoe

bu6moreka [IOK
https://m.edsoo.ru/ff
0c4b74

bu6moreka [IOK
https://m.edsoo.ru/ff
0c4dc2
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25

26

27

28

29

30

paBHOBECHE.
Temneparypa u
€€ n3MEepeHHe.
[kaia
TeMIIepaTyp
Lenbcus

NneannHblii ra3
B MKT.
OcHOBHOE 1

ypaBHEHUE
MKT

AOcomoTHas
TeMIiepaTypa
Kak Mepa
cpeaHen
KHHETHYECKOH
SHEPTUU 1
JBUKECHUS
MOJIEKYIL.
YpaBHeHue
Meunneneena-
Knaneiipona

3aKoH
JanpToHa.
I'a3oBEIC
3aKOHBI

JlaGopaTopHas

pabota
«UccaenoBanue
3aBHCHMOCTH

MEXIY 1
rapameTpamu
COCTOSIHHS
pa3pexEeHHOTO

rasay»

H3zompoueccer B
ujearbHOM rase

U uX 1
rpaguyueckoe
IpeJCTaBICHNE

Buyrpenuss
SHEPrust
TEpMOAMHAMUYE
CKOM CHCTEMEI U

bu6mmoreka [{OK
https://m.edsoo.ru/ff
Oc4fde

bu6moreka [IOK
https://m.edsoo.ru/ff
0c511e

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c570e

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c5952
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31

32

33

34

35

36

37

38

CIIOCOOBI €€’
W3MCHCHUSL.
KonunuectBo
TEIUIOTHI U
pabora.
Buyrpennss
SHEprus
0JTHOATOMHOTO
UICATEHOTO
raza

Buner
TeIUIoNepeIaun

YV nennHasg
TEILIOEMKOCTD
BEIECTBA.
KommuecTBo
TETJIOTHI TIPH
TerIonepeayve.
AnnabaTHBIN
nporece
[TepBriii 3aK0H
TEPMOJIMHAMUK
H U €T0
MPUMEHEHHE K
H30MpoIeccaM

Heob6parumocTth
MPOIIECCOB B
MIPUPOJIE.
Bropoii 3akoH
TEPMOAMHAMHK
u

ITpuHIMn
NEUCTBUSA U
KIIJI TenmoBoit
MaIlliHbI

[ukn Kapno n
ero KIT/I
OKOJIOTUYECKHUE
poOIeMbl
TEIJIOIHEPTeTHK
U
O6o0maromuii
YPOK

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c5c36

bu6moreka [IOK
https://m.edsoo.ru/ff
0c5c36

bu6moreka [IOK
https://m.edsoo.ru/ff
Oc5efc

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c6230

bubnuoreka [JOK
https://m.edsoo.ru/ff
0c600a

bu6mmoreka [JOK
https://m.edsoo.ru/ff
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39

40

41

42

43

44

45

«MoutekynsipHa
a1 (huzuKa.
OcHOBBI
TEPMOJIMHAMUK
w»

KontponbHas
paboTta 1o Teme
«MouekynsipHa
s (huzHKa.
OcHOBBI
TEPMOIUHAMUK
m»

[Tapoo6pazoBan
ue u
KOH/ICHCAITHSI.
Ucnapenue u
KHTICHHE

AOcoroTHas U
OTHOCHTEIbHAS
BIIQYKHOCTh
BO3IyXa.
Hacpimennsrit
nap

TBepnoe Temno.
Kpucramnmueck
re u aMopdHbIC
Tena.
AHM30TpOTIHUS
CBOMCTB
KpPHUCTAILJIOB.
Kunkue
KPHUCTAILJIBIL.
CoBpeMeHHbIE
MaTepuanbl

IInaBnenue u
KpUCTaJUTM3alU
s. YaenoHas
TEII0Ta
TUIaBJICHMS.
Cybnumarus

YpaBHeHue
TEIUIOBOTO
OamaHca

DnekTpusanus

0c6938

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0c6a50

bu6morteka [IOK
https://m.edsoo.ru/ff
0c63h6

bu6moreka [IOK
https://m.edsoo.ru/ff
0c64d8

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c65f0

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c6708

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c6820

bu6mmoreka [JOK
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47

48

49

50

51

52

TeJ.
DNEeKTPUUECKUH
3apsa. JBa Buga
ANEKTPUUECKUX
3apsI0B
[IpoBonHMKH,
TUDJICKTPUKHU U
TIOJTYTIPOBOAHUK
U. 3aKOH
COXpaHEHUs
AIEKTPUIECKOTO
3apsa
B3anmonencteu
€ 3apsIoB.
3akoH Kynona.
ToueunpI’
AIEKTPUUECKUN
3apsn
Hanpsxénnocts
ANEKTPUYECKOTO
noJia. [Ipuniun
CYIEpIIO3HUIINN
ANEKTPUUECKUX
noJiew. Jluaun
HANPSKEHHOCTH

Pa6oTa cun
ANEKTPOCTATHYC
CKOTO MOJIS.
TToTenmmann.
PasHocTh
MMOTEHILIMAIOB

IIpoBoiHUKY U
TUDJIEKTPUKH B
IEKTPOCTATHYE
CKOM IIOJI€.
JusrekTpudeck
ast
IIPOHUIIAEMOCTh

DIEeKTPOEMKOCT
b. Konnencarop

DNEeKTPOEMKOCT
b TJIOCKOTO
KOHJICHCATOPA.

https://m.edsoo.ru/ff
Oc6bcc

bu6mmoreka [{OK
https://m.edsoo.ru/ff
Oc6bcc

bu6morteka [IOK
https://m.edsoo.ru/ff
Ocbeed

bu6moreka [IOK
https://m.edsoo.ru/ff
Oc6df2

bu6moreka [IOK
https://m.edsoo.ru/ff
0c6f00

bubnuoreka [JOK
https://m.edsoo.ru/ff
0c7018

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c7126

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c72c0
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53

54

55

56

OHeprus
3apsSKEHHOTO
KOHJICHCATOPa

JlaGopatopHas
paborta
"Usmepenue
3IIEKTPOEMKOCT
"
KOHJIeHcaTopa"
[TpuHUn
JIEUCTBUS U
MIPUMCHCHHE
KOHJICHCATOPOB,
KOITUPOBATLHOT
0 ammapara,
CTPYHHOTO
MpUHTEpA.
DIIEKTPOCTATUY
ecKas 3aIuTa.
3azeMieHue
AIEKTPOTIpUOOp
OB

DIIEKTPUYECKUI
TOK, YCJIOBUS
ero
CYIIECTBOBaHUS
. IllocTostHHbII
Tok. Cusia Toka.
Hanpsioxenue.
ConpoTtuBieHue
. 3akoH Oma
JUIA y4acTKa
enu

IlocnenoBarenn
HOE,
napajuiesIbHOE,
CMEIIIAaHHOE
COCIMHEHHUE
ITPOBOTHUKOB.
JIaGopatopHas
pabota
«3yuenue
CMEIIAHHOTO
COEIMHEHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff

0c74f0
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57

58

59

60

61

PE3UCTOPOB»

Pabora u
MOIIHOCTh
AIEKTPUUECKOTO
TOKa. 3aKOH
[xoyna-Jlenna
3akon Oma jyist
MOJIHOM
(3aMKHYyTO)
BIEKTPUYECKON
uenu. KopoTkoe
3aMBIKaHHE.
JlaGoparopHas
pabota
«3mepenue
OJ1C ucroununka
TOKa U €ro
BHYTPEHHETO
COTIPOTHBIICHUS
»

DIIEKTPOHHAS
MIPOBOAUMOCTD
TBEPIBIX
METAJLJIOB.
3aBUCHUMOCTh
CONIPOTHUBIICHUSA
METaJUIOB OT
TEMIIepaTyphbl.
CBepxnpoBoau
MOCTb
DNEeKTPUYECKUH
TOK B BaKyyMe.
CoucTBa
3IEKTPOHHBIX
IIy4KOB
[TonynpoBoaHU
KM, UX
coOcTBeHHas U
MpUMecHas
MIPOBOJIUMOCTb.
CsouctBa p—Nn-
nepexo/ja.
[TonympoBoaH"
KOBBIE PUOOPHI

bubnuoreka [IOK
https://m.edsoo.ru/ff
0c7838

bu6morteka [IOK
0.5 https://m.edsoo.ru/ff
0c7ae0

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0Oc84ae
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63

64

65

66

67

DnexTpuyecKuit
TOK B paCTBOpax
U pacruiaBax
AIIEKTPOJIUTOB.
DNEeKTPOTUTHYEC
CcKast
JICCOIIHALINS.
DNeKTpoIn3

DNEeKTPUUECKUH
TOK B rasax.
CaMOCTOSITENIbH
BIX U
HECAMOCTOSATENh
HBIN pa3psi.
Moans.
IIna3ma

DIIEKTPUYECKHE
npuoOopsl U
YCTpOMCTBA U
X
MPaKTUYECKOE
MIPUMEHCHHE.
[IpaBuna
TEXHUKH
0e30IacHOCTH
O0oOmaromuii
YPOK
«DNEKTpOoIMHAM
HKay

KonTposbHas
pabora 1o Teme
«DQneKTpocTatu
Ka.
[TocTosiHHBIM
3JIEKTPUYECKUI
TOK. Toku B
Pa3IUYHbIX
cpenax»
PesepBHbIi
YPOK.
KoHnTtponbsHas
paboTa o Teme
"DnexkTpoauHamM

n

HKa

bubnuoreka [IOK
https://m.edsoo.ru/ff
0c82ba

bu6moteka [IOK
https://m.edsoo.ru/ff
0c84ae

bu6moreka [IOK
https://m.edsoo.ru/ff
0c86fc

bu6moreka [IOK
https://m.edsoo.ru/ff
0c88be

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c8a8a

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c8c56
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Pe3epBHbIit
YPOK. bubnuorexa [JOK
68 O6oO0maromuii 1 https://m.edsoo.ru/ff
YPOK IO TEMaM 0c8f6e
10 xmacca
OBILIEE
KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

68 4 4

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA

1.YVuebnuk «®usnka. 10 kmace» aBropsl I'.S1.Msikumes, b.b.byxosues, H.H. Conxuit Mocksa,
«IIpocsemenney 2023r

2. Metoauka npenoaaBanus pusuku, aBTopsl B.I1.OpexoB, A.B.Ycosa,1.K. TypsimeBa Mockga,
[IpocBenienue 1980r

3. Meroauka npenoaaBanus ¢puszuku, aBropsl JI.W. Pesnukos, C. 4. 1llamam, 3.E.OpeHunK,
Mockaa, [Ipocsemienue 1974r

4. Metoauka npenoaaBanus pusuku B mkoiie, aBTop A.U.byraes, Mocksa, [Ipocsenienue
1981r

5. Meroauka npenoiaBanus (U3UKU B MIKoJe B 4-x ToMmax, aBTopsl JI.M. Pe3nukos,
0.E.OBenunk, B.®.FOcbkoBrnul3narensctBo Akanemun negarornyeckux Hayk PCOCP,
Mockga, 1969r

6. Dunuknoneans «Pusnka» Mockpa, «ABanta+», ToM 16, 2003r

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYHEHUKA

1. Vuyebnuk «dusuka. 10 knace» aBtopsl ['.S.Msxumes, b.b.byxosues, H.H. Conxkuit
Mocksa, «IIpocsemenue» 2023r
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2. 3agaunuk o ¢usuke aBTop A.Il. PeimkeBua Mocksa, [Ipocsenienue 2022r

3. «®Dusuka. Mexanuka. Yuumcs pemats 3anaun 10 kaace», Mocksa, Ipoda 2007r

4.Cnpasounuk no ¢usuke u rexuuke. Aprop A.C.EnoxoBuu Mocksa, «[Ipocsemmennex»1983r

5. BoubII0# cripaBOYHHMK ISl IKOJIBHUKOB | noctymnatomux B BY3s1, Mocksa, «JIpoda» 2007

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Metonuka npenogasanus pusuku, B.I1.Opexos, A.B.Ycosa, 1.K.TypsimeBa Mocksa,

[Ipocsemienue 1980r

Meroauka npenonaBanus ¢pusuku, JI.W. Pesaukos, C. . 1llamam, 2.E.OBenunk, Mocksa,

[Tpoceemienue 1974r

Metonuka npenogaBanus ¢pusuku B mikosie, A.M.byraes, Mocksa, IIpocsemenne 1981r
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[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWUN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTelbHON mporpammebl, mpenctaBieHHabix B DPI'OC COO, a Takke ¢ y4éToM
denepanbHON paboyeill MporpaMMbl BOCHUTAHHMS W KOHIEIIMU MPENoJaBaHusl y4eOHOTo
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatontuxcsi 10—11 kmaccoB npu oOydennu ux (usznke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gpusuke coOoTBETCTBYET
tpeboBarnsm @I'OC COO K miIaHUpPYeMbIM JIMYHOCTHBIM, MPEIMETHBIM W METaIpeaMETHBIM
pe3yiapTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3alUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU y4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbIE 1I€IM U3ydyeHUs (U3UKH Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3yiabTaThl OCBOEHHS Kypca (QHU3UKU: JIMYHOCTHBIE, MeETalpeIMETHble, MNpeIMeTHbIe (Ha
06a30BOM ypOBHE).

[IporpamMma no ¢gu3uke BKIIIOYAET B ceOsl:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «dusukay mo rogam oOydeHusI.

dusnka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GUBHKA — CHCTEMOOOpa3yIOMMUA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Mcmonb3oBaHuE W aKTHBHOE
npUMeHeHne (GU3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJYYEHHS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIAJl B
(bopMHUpOBaHHE €CTECTBEHHO-HAYYHO! KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HAYYHBIM METOJ] MO3HAHUS MIPU BBITIOJHEHUH UMU YIEOHBIX UCCIIEIOBAHUM.

B ocHoBy kypca (pusuku st ypoBHS CpeAHEro o0Iero o0Opa3oBaHusl MOJO0KEH Psij UIEeH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISIETCS JOTMUECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca Gpu3nku 00beqUHEH BOKPYT
¢busznueckux Tteopuil. Bemymmum B Kypce sBhsiercss (GOpPMHpPOBaHHE MPEACTAaBICHHH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U IOJIE.

Hoesn eymanumapuzayuu. E€ peanuzainus mpeamnonaraeT UCHOJIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBa,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMHU, HPAaBCTBEHHBIMU M 3KOJIOTHYECKUMU MPoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku mpeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYrOM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcs IOCPEJICTBOM BBEIEHHUS 3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKke 00CYXKJICHHs TPOOJIEM paIliOHAILHOTO MTPUPOJONIOIB30BaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.
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CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha ypOBHE cpenHero oOmiero oOpa3oBaHuUs
ABISAIOTCS  (u3nveckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpe HOCTPOCHHS
¢busnueckoil Teopuu, posd (YHTAMEHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULIAX NPHUMCHUMOCTHU Teopnﬁ, 11 OIIMCaHUusl €CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).
CuCTEeMHO - JIeITeIbHOCTHBIH MOIX0/ B Kypce (DM3UKU Pean3yeTcs MPEexae BCETro 3a CUeT
OpraHu3aluy SKCIIEPUMEHTAILHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (DPOHTATBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB H
nmabopaTtopHbIX paboOT, KOTOphIE B TMporpaMme IO (U3NKE OOBEIMHCHBI B OOMNIMI CITMCOK
YUECHHUYECKUX TMPAKTUYECKUX padoT. BeigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA M OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6pa30BaTeJ'IBHOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHMS U OCHalleHHs kaOuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIaJIeHHE OOy4alOIIMMUCS YMEHHMSIMH IPOBOAUTH KOCBEHHbBIE H3MEpEHUS,
HccjIe10BaHuA 3aBHCHUMOCTEH q)HSH‘IeCKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IPOBEPKE
MMPEATOKCHHBIX THIIOTEC3.
Bosbimoe BHMManne YACTACTCA PCIICHUIO pvaéTHI)IX 1 KAa4YECCTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsl pacU€THBIX 3a/1a4 MPUOPUTETOM SIBIISTIOTCS 33]1a9 C SIBHO 3aJlaHHON (hPM3MYECKON MOJIEINbIO,
MO3BOJISIONINE TPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
Kypca, TaK U MHTETpUpys 3HAHUS U3 Pa3HbIX pa3fenoB. J[Jig KaueCTBEHHBIX 3a7a4 PUOPUTETOM
SABJIAFOTCS 3aJaHUA Ha o0BsACHEHHE IIPOTCKaHUA (1)I/I3I/I'-IGCKI/IX SIBJIEHUU U mponeccoB B
OKpYXarolenl >XKu3HH, TpeOyromiue BbIOOpa (DU3MYECKON MOJENH ISl CUTYal[dd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
o0mrero oOpa3oBaHUs JOJDKEH M3Y4aThCs B YCIOBHUSAX MPEIMETHOTO KaOWHETa (PM3MKU WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MpeIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1ab0opaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B IporpamMMe Mo GU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHKE.
JlemoHcTpalmoHHOe 00OopynoBaHue (OpMHUpPYEeTCS B COOTBETCTBUU C MPUHIUIIOM
MUHUMAaJbHON TOCTATOYHOCTH U 00ecredynBaeT MOCTAaHOBKY IEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAUUN Ui HCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M IPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaboparopHoe oOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI JaOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX U HHU(PPOBBIX MPHOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LIU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH HENSIMHU U3YUEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISFOTCS:
e (QopmupoBaHue HHTEpeca W CTPEeMJICHHS OOYYArOIIMXCS K HAYYHOMY H3yYEHHIO
MIPUPO/IbI, Pa3BUTHE WX UHTEIIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE TPEACTABIEHWH O HAyYHOM MeETOJle¢ TO3HaHUA H (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4CHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (opmupoBanue ymMeHUI OOBSICHATH SBICHUS C UCIIOJIb30BaHUEM (DU3HUECKUX 3HAHUH U
Hay4YHBIX JI0Ka3aTeIbCTB;
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e (opmupoBaHue NPEACTABICHUN O poJid (PU3UKHU JJIsi Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HAayK, TCXHUKU U TEXHOJIOTUH.

JlocTiokeHne 3TUX Lenel oOecreynBaeTcss pPelIeHHeM CIEAYIOIUX 3a/1ad B IIpoIiecce

u3ydeHus Kypca GU3UKU Ha YPOBHE CpelHEero oomiero o0pa3oBaHus:

e TpuoOpeTeHHe CHCTEMBI 3HAHUH 00 OOMMX (HU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJICKYIISIPHYIO (PU3HKY, IIEKTPOANHAMHUKY, KBAHTOBYIO
(GU3UKY U DIIEMEHTHI acTPO(PHU3UKH;

e (opmupoBaHWe YMECHHI MPUMCHITh TEOPETUUSCKUE 3HAHUSA I OOBSICHCHUS
(GU3NYeCKUX SBICHUH B MPHUPOAE W JUISI TPHHATUS NPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HU;

® OCBOGHHE CIIOCOOOB pEIICHWS pa3IMYHBIX 3a/Jad C SBHO 3aJaHHON (pU3MUecKoit
MOJIeNBIO, 3a/1a4, TMOJPa3yMEBAIONINX CAMOCTOSITEIbHOE CO3JaHue (HU3HUYECKO
MO/JICNH, a/IEKBaTHON YCIIOBUSIM 3a/1a4H;

e T[OHMMaHUE (U3NYECKUX OCHOB W IMPHUHIMIIOB JIEHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOILIYIO CPELY;

® OBJaJCHUC MCETOJaMH CaMOCTOATCIBHOI'O IIAHWUPOBAHWA W MPOBCIACHUSA CI)I/ISI/ILIGCKI/IX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HMHQOpPMAlMH,  ONpeeseHUs
JOCTOBEPHOCTH TMOJTYYCHHOTO Pe3ysIbTara;

® CO3/aHUE YCJIOBHIA /ISl pa3BUTH YMEHHUH MPOEKTHO-NUCCIIEA0BATEIECKOM, TBOPUECKOM
JeSTeITbHOCTH.

Ha wmsydyenue ¢usmku (6a30BBI ypOBEHBb) Ha YpOBHE CpeAaHEro oOmiero oOpa3oBaHHs
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henemo), B 11 kimacce — 68 ygacoB (2
yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o (pu3uke nepedeHs Ja00paTOPHBIX M MPAKTHIECKUX padoT
SIBIISICTCSI PEKOMEHJIOBAHHBIM, YYWTENb JelaeT BBIOOp MpOBEACHUs TabOpaTOpHBIX padoT u
OTIBITOB C YY4ETOM UHANBUAYAIBLHBIX OCOOCHHOCTEH 00YJatOIIIXCsl.

COILEP KXAHUE OBYYEHMUA 11 KJIACC
Pasznen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[locTrosiHHble MarHuThl. B3anMoOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
BekTop marauTtHOM nHAyKuuU. [IpuHIMD Cynepno3uuyu MarHUTHBIX MoJiel. JIMHUKM MarHuTHOM
nHayKnuu. KapTuHa nTuHui MarHUTHOM MHIYKIIUMU 011 HOCTOSIHHBIX MarHUTOB.

MarnuTtHO€e 1oJie IpPOBOJHUKA ¢ TOKOM. KapThHa NIMHMI MHAYKIIMM MarHUTHOTO MOJIA
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBI[EBOTO IMPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Ammepa, €€ MOyJIb U HalpaBIICHUE.

Cuna Jlopenua, e€ Moaynb M HampaBieHue. JIBWKeHUE 3apsHKEHHOM YacTUllbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SBneHue HIEKTpOMAarHUTHOM WHAYKUMHU. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe snekTpuueckoe moJie. DIEKTPOABHXKYIIAas cuila HHAYKIUW B MPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBIE€HUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAs CUJIa CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO MOJIsI KATYIIKU C TOKOM.
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DNIEeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoilcTBa W IPAKTUYECKOE IMPUMEHEHHUE: IIOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUThI, JEKTPOABUIaTENb, YCKOPUTEIN JIEMEHTAPHbIX YaCTULl, UHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM T10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKH C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBi€HUS IEKTPOMArHUTHOM MHIYKIINH.

Paznen 5. KojiebaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHE KoJyieOaHUsA. [ apMoHHMUYecKHe
kosebanus. Ilepwon, dwacrora, amrumryna W ¢asza kojebanwit. [IpyXKUHHBIH MasSTHUK.
MareMaTtuuecknii MasTHUK. YpaBHEHUE TapMOHHYECKUX KojeOanuil. [IpeBpamenue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii kOHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICaTLHOM
KOJIeOATeIbHOM KOHTYype. AHAJIOTUS MEXKIy MEXaHHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHHM B UACATHBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHY)XICHHBIC MEXaHHMUECKHE KOJIeOaHUsI.
Pe3onanc. BeiHyXI€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[Tepemennbiit Tok. CHHYCOMAATBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSHKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepegadya U MOTPEOJCHHUE DICKTPUYCCKON SHEPrHUU.
DKOJIOTUYECKHE PUCKH TPU MPOU3BOJACTBE dJIeKTpodHepruu. KynbTypa HCHOIb30BaHUS
ANIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HHU.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE TMPUMEHEHHE: DJIEKTPUUYECKUNA 3BOHOK,
re€HepaTop NEPEMEHHOTO TOKA, IMHUU AJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeNbHON CUCTEMBI (MIPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojgeOaHHi.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE PIEKTPOMArHUTHBIE KOJIEOAHMUS.

35



OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHUST OT BPEMEHH)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUU PE3UCTOPa, KATYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOpa.

Mogernb TUHUM 3IEKTPOIepeIaun.

Yuenuueckuii sxcnepumenm, n1abopamopmsvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IEMM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIEHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHUmMHbsle 60JIHbL

MexaHuveckue BOJIHBI, ycioBus pactpoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JiuHa BOJHBL [lomepeuHble W TpoJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUS M3IYYCHHS JJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snexrpomarautHoi BojHe. CBOHCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHUE, TMpeJoMJIeHHe, ToJispu3anus, maudpakmus, wuHtepdepeHius. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHEIX BOJIH. [IpuMeHeHHE SJEKTPOMArHUTHBIX BOJH B TEXHUKE H
OBITY.

[IpuHUHKNBI pairoCBs3U U TeNEeBUACHUS. Pagronokanusi.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHnueckne yCTpOWCTBa M IPAKTUYECKOE NMPHUMEHEHME: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIBTPa3BYKOBAasl JHATHOCTMKA B TEXHHKE W MEIWLHHE, pajap, PaguoNpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHnu U Juppakiiii MEXaHHYECKHUX BOJIH.

3BYKOBOI pe30HAHC.

Habmionenue cBSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJieOaHUH.

HccnegoBanue  CBOWMCTB — 3JIEKTPOMATHUTHBIX — BOJH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJsisipu3anus, Audpakuus, nHTepdepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJTHOPOJAHOU Cpene.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHne HM300paK€HUH B IUIOCKOM
3epKaje.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHHsS] CBeTa. AOCONIOTHBIM  MOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. l[IpenenbHbli yroj MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6enoro ceera. LBer.
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CoOuparomue ¥ paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pPACCTOSHUE U
OTITUYECKAsl CHJIa TOHKOU JINH3BL. [locTpoeHrne n300pakeHHil B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMysia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJIO/ICHUS] MAKCUMYMOB ¥ MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M TPAKTUYECKOE MPUMEHEHWE: OYKH, JIyna, QoToarrmapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPAKIIHOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsiMonmHeliHOE pacmpocTpaHeHUe, OTPAKEHHE W MpelomiieHHe cBera. OnThudecKue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO JUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

Habmronenue nucniepcun cBera.

Pa3znen 6. OcHOBBI cienaJIbLHOM TEOPUHM OTHOCUTEIbHOCTH
['panuubpl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkKH. [locTynarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DWHINITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAIllCHUE JUTHHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKOM YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl TOKOSL.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Inemenmot K6aHMO60OU ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHEpruM (HOTOHA C €ro YaCTOTON. DHEpPrus U UMITYJIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgekxra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororpdexra. YpaBHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.
JNaBnenue ceera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
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TexHuuecKkre yCTpPOWCTBA M IMPAKTHUECKOE MpUMEHEHHe: (BOTorneMeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIUOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hDeKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopuens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. Ilocrynarer bopa. M3nyyenne n mornomenre GOTOHOB MPH HEpexoe aToMa ¢
OJIHOTO YpOBHSI B3Hepruu Ha JApyro. Buasl crnekrpoB. CnekTp ypoBHEW 3Heprud aroma
BOJIOPOJA.
BonHoBbI€ cBOMcTBa yacTull. BosHbl ne bpoinsa. KoprnyckynsipHO-BOJHOBOM Tyaiu3M.
CrioHTaHHOE M BBIHYXJCHHOE U3ITyYECHHUE.
TexHuueckrue yCTPOMCTBA MW NPAKTUYECKOE TNPUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(criekTpockom), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens ombiTa Pezepdopna.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Habntoenne nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol
Ha6nronenune nuHeHvYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTHI,  JOKa3bIBAIOIIUE  CII0OKHOCTH CTPOCHHs  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnbITH Pezepdopaa no onpeneneHnio cocraBa paJioakTUBHOTO H3IIy4EHUS.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio sjapa. M30Torsbl.
Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosmepHbii cuHTe3. IIpoOieMbl M TEPCIEKTUBBI  SICPHOU
SHEPTreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPTeTUKH.
DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.
MeTo1b1 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
dyHaamMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (pr3nueckoit KapTUHBI MHpa.
TexHuueckre ycTpoNCTBAa M NMPAKTHUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTurK MOHM3UPYIOUIUX YaCTHII.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HccnenoBanue TpekoB 4acTuil (0 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTHI ACTPOHOMMH U ACTPOPHU3NKH
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Oranbel  pa3BuTuUs  acTpoHoMuu. llpukiagHoe W MHMPOBO33pPEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3an0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. ConneuyHast akTMBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUId 3BE3] TJIaBHOM
nocienoBareabHocTU.  BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTalnbl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxkenne Coinnua B ['anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siApax rajlakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pas6eranue ramaxtuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIS OTIpEJIeNIEHUs MOJI0OKEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo0o01maruiee NOBTOPEHNE

Ponp ¢u3uku u acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOH U
THUYECKON cdepax [esATeNbHOCTH 4YeloBeKa, pojb W MecTo (GU3UKHM U acTPOHOMHUHU B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPa, POJb (PU3NUECKOW Teopud B (POPMUPOBAHUU
MPEeACTABICHUH 0 (U3NUECKONW KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHUI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ocyliecTBiseTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nouwsmus, CBS3aHHbIE C HM3YyYCHHEM METOJIOB HAyYHOTO MO3HAHUS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIAECTBO, BEKTOPHl U HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU TI0I00US TPEYTOJILHUKOB, OMIPEIeICHHE TUIOIIAIU TUIOCKUX QUryp U o0bEMa Ted.

buonocus: snekrpudeckue sBIECHUS B JKUBOHM Mpupoje, KolebareiabHbIe ABMKEHUS B
KUBOM NPUPOJE, ONTUYECKHE SIBJICHHUS B JKUBOW NPUPOJE, ACUCTBUE paJWallUM Ha JKUBBIE
OpraHU3MBbI.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KPHUCTaNIMYECKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3MBbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAU3.

l'eoepaghus: MarHUTHBIE TIOJIOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.

Texnonozus: TMHUM DIEKTPOIIEpEnad, T€HEPaTOp MEPEMEHHOTO TOKA, 3JIEKTPOBUIATED,
MHAYKIMOHHAs TeYb, pajap, paJuoNpUEMHMK, TEJIEeBH30p, aHTeHHa, TenedoH, CBU-mneus,
MPOEKIMOHHBIN anmapar, BOJJOKOHHAs ONTHKA, COJIHEYHAasi 6aTapest.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOrOo mpenaMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JJUYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3ybTaThl OCBOCHUS ydeOHOTo mpeamera «Du3uka» JOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSM POCCHMCKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIMUTATEIIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCcKOro BOCIIMTAHUSA:

COPMHUPOBAHHOCTH TPAXJTAHCKOW TIO3WIMA OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATCIIBHOCTh B HMHTEpEcax T'PakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONM OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHHM C HX
(GYHKIMSMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTAPHOH M BOJIOHTEPCKOW JESATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTH POCCHUCKON I'PaKIaHCKON MJICHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM pPOCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIOCOOHOCTh OIICHUBATh CHTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHMS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIETO
¢bu3nveckoit HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

WHTEpEeC K pa3iauuHbiM cdepaM TpodecCHOHATHHOW JEesITeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U pearn3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PKOJIOrHYeCcKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTH DKOJOTHYECKONH KYIbTYphl, OCO3HaHHE TIJI00ATBLHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

40



IUIAHUPOBAHUE U OCYIIECTBIICHUE JCWCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMUS
LeJIed yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHUBEPCATbHbIE YUeOHbIE el CTBUS
Ba3oBble JJoruyecKue JeiicTBHs:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPHUBACMBIX (PM3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IJIAH PEHMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepHUATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIHHOCTh, OIICHWBATH COOTBETCTBHE PE3yJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TIOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATh M BBINIOJHATH PAabOTy B YCIOBHSX PEATBLHOTO, BHPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOC MBIIIJICHUE ITPH PEIIICHUH dKU3HEHHBIX MPOOJIeM.

ba3oBrble nccienoBarejbCcKue AeiCTBHS.

BJIQJICTh HAYYHOM TEPMHHOJIOTHCH, KIIOYCBBIMH TMOHATHSAMH W METOJaMH (PHU3UYECCKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-UCCIICIOBATEIILCKON M MPOCKTHOW JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, MPUMEHEHHUIO PA3IMYHBIX METOJIOB MTO3HAHUS;

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETALHH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsX, B TOM 4YHCIE IpPU
CO3JaHUU Y4EOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTe3y €€ pelICHHs, HAXOJWUTh AapryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh IapaMeTPhl U KPUTEPUH PEIICHHUS,

aHAJM3UPOBaTh IMOJIYICHHBIE B XOJC PCLICHUS 3aJauyd pPe3yJbTaThl, KPUTHUYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BAaTENbHOU NEATEIHHOCTH, B
TOM YHCTIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb NMEePEHOCUTH 3HAHUS N0 (pU3MKe B IPAKTHUECKYIO 00acTh KU3HEIEATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHATBHBIEC TOIXObI M PEIICHNUS;

CTaBUTH MPOOIEMBI U 324U, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Padora ¢ undopmanueii:
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BJIAZICTh HAaBBIKAMH TIOJIYYCHHA I/IHq)OpMaI_II/II/I (1)I/ISI/II-I€CKOFO COJACpKaHud U3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISTh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCII0JI30BAaTh CpPCACTBA HH(i)OpMaIII/IOHHBIX N KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
PCIICHMN KOTHUTUBHBIX, KOMMYHHUKATHBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JHOI[CHI/IGM
TpeOOBaHUI IPTOHOMHKH, TEXHUKU 0€301TaCHOCTH, THTHEHBI, PECypcOCOepEeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM UH(POPMALIMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COACPKAaHUS B pPAa3IMYHBIX (Qopmarax ¢ Y4ETOM
Ha3HA4YeHUs WHPOpPMAIMKM W LEJNEeBOM  ayAWTOpWUH, BBIOMpAs ONTUMAIBHYIO (QOpMY
MMpEACTAaBJICHUA U BU3yalIn3aluu.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITh OOIIEHNE HAa YpOKaxX (PU3UKH M BO BHEYPOUHOU JCSITEIHHOCTH,

paCHO?:HaBaTI) HpC}lHOCBIJ'IKI/I KOH(i)J'II/IKTHI)IX chyauHﬁ " CMAT4YaTh KOH(l)J'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEICTB;

IIOHUMATh U UCITIOJIB30BAThH HpeI/IMyHIeCTBa KOMaH)IHOﬁ 158 HHHHBHHyaHBHOﬁ pa6OTI)I;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

HpI/IHI/IMaTB neian COBMeCTHOI;'I JCATCIIBHOCTH, OpFaHI/ISOBBIBaTI) 158 KOOpJII/IHI/IPOBaTI)
JNEUCTBUA MO €€ TOCTHKEHMIO: COCTAaBIATH IUIAaH JEHCTBUM, pacHpeAciisiTh POJU C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJAJa M KaKJIOTO YJ4aCTHHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJACH C TO3WIMKW HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKOM 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3IMYHBIX CHUTYaIHSX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILIECTBJISATh IMO3HABATENIBHYIO NESITENbHOCTh B oOJacTu (pU3UKU U
aACTPOHOMUU, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH pEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTCHUN;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEATNIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;
CrocoOcTBOBaTh (HOPMHUPOBAHHIO M TPOSBICHUIO OPYIUIMH B oOnactu  (pusmKwy,
MTOCTOSIHHO TOBBIMIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLIEHHUBAaTh
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;
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BJIQJICTh HABBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCIOJIB30BaTh MPUEMBI pe(hIeKCUH JJIS OLICHKH CUTYAIlHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATh CBOE MPaBO U MIPAaBO APYrUX HA OIIHUOKU.

B npouecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MTPOTrPaMMBbI IO (pU3MKeE 115
YPOBHSI CpeliHero ooiiero oopa3oBaHusi y 0OydaroIIUXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, IPEANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOILIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIHOCOOHOCTh AaJanTHPOBAaThCA K SMOIMOHAIBHBIM
WU3MEHEHUSIM U POSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEl MOTHBAIMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTM)KEHHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEM;

SMIATHH, BKJIIOYAIOLIEH CIMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE JIPYIHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMU
JIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTb KOHPIUKTHIL.

NPEAMETHBIE PE3YJIbTATbBI

K xoHiy oOydenus B 11 kiacce mpeaMeTHbIC pe3yinbTaThl HA 0A30BOM YPOBHE JIOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUH:

JIEMOHCTPUPOBATh Ha TPUMEpPaxX poJib U MecTo (HU3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAyYHOW KapTHHBI MHUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHYECKON
NS TEITBHOCTH JIFOJICH, IEJIOCTHOCTh U €IUHCTBO (PM3HUECKON KaPTUHBI MUPA;

YYUTBIBATh TPAHHIBI TPUMEHCHUS W3YYCHHBIX (PH3MUECKUX MOJEICH: TOYCUHBIN
ANIEKTPUYECKHUIA 3apsijl, JIyd CBETa, TOYCYHBIM HWCTOYHHUK CBETa, SJIEPHAs MOJENIb aroMma,
HYKJIOHHAsI MOJIENTb aTOMHOTO SI/Ipa MPH PEIICHUN (PU3UIECKUX 33]1a4;

pacrio3HaBaTh (hU3HYECKHE SBJICHUS (MPOILECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKA U KBAHTOBOW (DU3HMKH: 3JICKTPUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MarHUTHOE JICWCTBUS TOKA, B3aMMOJCHCTBUE MArHUTOB, JJIEKTPOMArHUTHAs
WHAYKIWS, JCHCTBHE MAarHUTHOTO IIOJIi HAa MPOBOJHUK C TOKOM U JBWKYIIUHCS 3apsil,
ANIEKTPOMArHUTHBIC KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHIus, audpakuus U MONSIpU3ALUS  CBETa, TUCHEPCUs CBETa,
doToanexkrpudeckuii 3¢pdext (pororddeKT), CBeToBOE AaBleHUE, BOSHUKHOBEHHE JTHMHEHYATOTO
CIIEKTpa aToMa BOJOPO/JIa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUOAKTHUBHOCTE;

OTHCHIBATh M3YYCHHBIE CBOWMCTBA BEIIECTBA (DJICKTPUUYECKHE, MArHUTHBIE, ONTHYECKHE,
AIEKTPUYECKYI0 MPOBOJUMOCTh PA3IUYHBIX CPEN) U DIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTONIb3YS  (U3MYECKHE BEIMYMHBI: DJIEKTPUUECKUM 3apsij, CHiIa TOKa, DIEKTPHUECKOe
HaMpsKEHUe, DIIEKTPUIECKOe COMPOTUBIICHUE, PA3HOCTh OTEHITUANIOB, JIEKTPOABIDKYIIAS CUIIA,
paboTa TOKa, WHAYKIMS MarHUTHOTO TOJs, cwia Awmepa, cuia JlopeHna, MHIYKTUBHOCTh
KaTYIIKH, YHEPTUsl 3JIEKTPUUYECKOT0 W MArHUTHOTO TOJIeH, MEpUOJ W YacToTa KojebaHui B
KoJebaTeTbHOM KOHTYpE, 3aps] U CHJIa TOKa B IMPOIECCE TAPMOHHYECKHUX AJIEKTPOMATHUTHBIX
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Kosebanuii, (POKyCHOE pacCTOSHHE M OINTHYECKas CWJIA JIMH3BI, MPH OMHCAHWU MPABUIIBHO
TPAaKTOBaTh (PU3MUYECKUA CMBICT HCIOJB3YEMbIX BEIMYMH, WX OO003HAUYEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMH BETHUYUHAMU;

ONMCBHIBATH M3YYEHHBIC KBAHTOBBIC SBJICHUS W TPOLECCHI, HUCHONB3YS (hU3nYecKue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETA, DHEPIUs U
uMIynbe (GOTOHA, TEPHOJ IMOJIypacrana, SHEPTus CBSI3W AaTOMHBIX sEp, TNPU OMUCAHUHU
MPaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIIOJIB3YyEeMBIX BEIWYMH, MX OOO3HAYCHHS W
€IMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIOIIME AAHHYIO (DU3WYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIISATH 3HAYCHUE (PHU3UIECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKUE MPOIECCHl W SBJICHUS, HCIONB3yd (DU3MUYECKHE 3aKOHBI U
OpuHOUNBL:  3akoH Owa, 3aKOoHBI IOCJIEJOBATENbHOIO M MapajuieIbHOIO COEIWHEHUs
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH  JJIGKTPOMAarHWUTHOW  WMHAYKUHH, 3aKOH
MPSIMOJIMHENHOTO PacpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHBI MPETOMJICHUS
cBeTa, ypaBHeHMe OWHIITeHHAa Ui (oTodddeKrTa, 3aKOH COXPAHEHUS DOSHEPruu, 3aKOH
COXPAaHEHHUs HMITYJbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOrO 3apsijia, 3aKOH COXpaHEHMUS
MaccoBOr0 4YHcIia, HocTynaaTsl bopa, 3aKkOoH pajMOaKTUBHOTO pacraja, MpH 3TOM pa3inyvarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHa, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE W YCJIOBUS (TpaHHULIbI,
o0yacTi) IPUMEHUMOCTH;

OTIPE/IeNIATh HaIlpaBJIEHWE BEKTOpa WHIYKIIMM MAarHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuinbl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATh N300pakeHHe, CO3/1aBaeMO€ IJIOCKUM 3€pKaJIoM, TOHKOM JTMH301;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIENOBaHUIO (PU3NYECKUX SIBIEHUN M IPOLIECCOB C
UCIIOJIb30BAHMEM  TMPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (opMmynupoBaTh
npobseMy/3agady W THIOTE3y y4eOHOTO OSKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0KEHHOT0 000PYAOBAHUS, TPOBOAUTH OTIBIT U POPMYITHPOBATEH BHIBO/IBI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBIE HU3MEpPEeHHUsS (PU3MUECKUX BEIWYHH, MPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJb30BaThb H3BECTHBIE METOIbI OICHKHU
MOrPEITHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH (PU3UUECKHUX BEJIMYMH C UCHOJIB30BaHUEM MPSIMBIX U3MEPEHUI:
IIpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHpPOBATh PE3yabTaThl MOJYYEHHOW 3aBUCUMOCTHU
¢buznyecKkux BeIWYMH B BHUAEC TaOmUIl M TrpaQuKOB, JelaTh BBIBOABI IO pe3yibTaTam
UCCIIeIOBAHUS;

coOnroAaTh mpaBuia O€30MacHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro 9SKCIIEPUMEHTa, Yy4eOHO-UCCIENOBATENICKOW UM TMPOEKTHOW JESITENbHOCTH C
MCIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOPaTOPHOTO 000PYIOBaHUS;

pemath pacu€THble 3aJa4ydl C SBHO 33JaHHON (U3UYECKOM MOJENbI0, HCIOJIb3Ys
(dbuznyeckue 3aKOHBI M MPUHIIMUIBI, HA OCHOBE aHAIM3a yCIOBUS 3a/1a4ll BHIOMPATh PU3UUECKYIO
MOJieNb, BBIIENATh (DU3NYECKHE BEIMYMHBI M (OPMYINbI, HEOOXOAMMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HauUeHUs (PU3NYECKON BEINYHHBI,

pelars KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUMBYIO LIETIOUYKY
paccyXJIeHUi ¢ OOpOoi Ha N3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIONb30BaTh MPH pelIeHHMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAIIOHHBIE
TEXHOJIOTUU JUIl TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALMH W TPEACTaBICHUS Y4eOHOU H
HAy4YHO-TIONMYJISIPHOM MH(pOpPMAaLMU, MOJYYEHHOM W3 pPa3IUYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBAThH MOJydaeMyr0 HH()OPMAITHIO;

OOBSICHATH MIPUHIUIIBI ICHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCJIOBHA UX O€30MIaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH,
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MPUBOANUTH TPUMEPHI BKIIA/a POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUYECKHE 3HAHUS 10 (HU3MKE B TOBCCJHCBHOW JKU3HH IS
oOecrieyeHns 6€30MACHOCTH MPHU 0OpAILEHUN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXpaHEHUs 37J0POBbsl M COOIIOCHHS HOPM 9KOJIOTHUECKOTO TIOBECHUS B OKpYXKAIoIIei cpeze;

paboTaTh B IPyIIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMAIBbHBIX POJIEH, IUIAHUPOBATh padboTy
rpymnmbl, palnyuoOHAJIbHO PpacCnpeacisiaThb 00sI3aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aACKBATHO OLCHHMBATH BKJIAJ KaXA0OI'0 M3 YYaCTHHUKOB I'PYIIIBI B
pelIeHre paccMaTpuBaeMoil poOIIEMEL.

TEMATUYECKOE IINTAHUPOBAHHUE

11 KJIACC
Ne  HanMeHoBaHHe KosmmmuecTBo yacos DJIeKTPOHHbIE
(undposrbie)
n/  pasgeaoBurTeM  Bcer Kourpoasn  Ilpakruueck
oOpa3oBarTe/ibHbIE
1 NMporpamMmMbl [V} bie padoThI ue padoTbl
pecypchbl
Pazpen 1. DJIEKTPO/IMHAMUKA
lr\I/(I)szr:mHoe bu6moreka [IOK
1.1 ] 11 1 3 https://m.edsoo.ru/7f41c
DJIEKTPOMArHuT 97¢
Hast MHTYKITUS —
Hroro mo pazgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
glexaHquCKHe bu6mmoreka [IOK
2.1 9 1 https://m.edsoo.ru/7f41c
AIIEKTPOMArHUTH
97c
ble KOoJIeOaHmst
?I/IexaHquCKHe bubnuoreka [JOK
2.2 5 1 https://m.edsoo.ru/7f41c
AIIEKTPOMArHUTH
97c
bI€ BOJIHBI
bubmuoreka [[OK
2.3 OnTHka 10 3 https://m.edsoo.ru/7f41c
97c
Hroro no paszneny 24
Pa3nen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
OCHOBBI
CIIeIUAIbHON bubmuoreka [JOK
3.1 TEOPHH 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTEILHOCT 97c
u
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 4

Pa3zngen 4. KBAHTOBAS PU3UKA

DNIeMEHTHI
4.1 KBaHTOBOM 6
OTITHKH
4.2 Crpoenue aToMa 4
4.3 ATOMHOE SAPO 5)
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

DJIEMEHTHI
5.1 aCTPOHOMMUH U 7 1
acTpoU3UKI
Hroro mo pazgeny 7

Paszpen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o06maromiee 4
MOBTOPEHUE
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE
KOJIMYECTBO 68 4
YACOB I10
[MPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Ne KosauyecTBO 4acoB
Tema ypoka Bee KonTpoas
n/ HbIE
ro
n padoThI
1 [ToctostHHBIE 1

IIpakTuye
CKHe
padoTsI

JlaTa
u3yue
HUS

bubnuoreka [IOK
https://m.edsoo.ru/7f41c
97c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c
97c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c
97¢c

bu6moreka [IOK
https://m.edsoo.ru/7f41c
97c

bu6moreka [IOK
https://m.edsoo.ru/7f41c
97c

DJIEeKTPOHHBIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

bu6mmoreka [JOK
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

MAarHuThl U UX
B3aUMO/JICHCTBU
e. MarauTtHoe
noJie. Bexkrop
MarauTHOM
WH]TYKIUH.
JInaum
MarauTHOM
WHTYKITUU
MaruanTtHoe
moJe
MIPOBO/THHUKA C
TOKOM. OTIBIT
Opcrena.
BzaumoneiictBu
€ TIPOBOTHUKOB
C TOKOM

JlaGoparopHas
pabota
«3yueHne
MardamuTHOTI'O
0JIs1 KaTYIIKH
C TOKOM»

[eiicTBue
MardHUTHOTO
I10JIS Ha
MIPOBOJTHHK C
toxoMm. Curita
Awmrnepa.
JlaGopaTopHas
pabota
«UccaenoBanue
IEUCTBUSA
IOCTOSIHHOTO
MarHyTa Ha
pamKy ¢
TOKOM)
[eiicTBue
MarHUTHOTO
IOJIS Ha
JBUKYITYIOCS
3apsSKEHHYIO
yactuny. Cuna
Jlopenua.
Pa6oTa cumisl
Jlopenua

ONEKTPOMarHuT

https://m.edsoo.ru/ff
0c9778

bu6moreka [IOK
https://m.edsoo.ru/ff
0c98fe

bu6moreka [IOK
https://m.edsoo.ru/ff0
c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c9ac0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c9df4
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https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

10

Hasi UHAYKIUSL.
[Totok BekTOpa
MarHUTHOM
WHIYKIIWU.
SC
WHIYKIINH.
3akoH
AIEKTPOMArHHUT
HOW MHAYKLIMU
®dapanes
JlaGoparopHas
pabota
«HccnegoBanne
SIBJICHUS
AIEKTPOMArHUT
HOW MHAYKIIUW»

NHnykTrBHOCT
b. SIBIIeHHE
CaMOMH/TyKIIUH.
S/C
CaMOMH/TyKIIUH.
DHeprus
MAarHUTHOTO
ITOJIS1 KaTYILIKH
C TOKOM.
DJIEKTPOMArHuT
HOE T0JIe

Texnuueckue
YCTPOMCTBA U
ux
MIPUMEHEHHE:
MTOCTOSIHHBIE
MarHuThl,
ANEKTPOMArHUT
bl,
AJIEKTPOABUTATE
b, YCKOPUTEIH
3JI€MEHTaPHBIX
YacTHIl,
WHIYKIIMOHHAS
neyb
O6o06maronuit
YPOK
«MarnuTtHoe
noJe.
ONEKTPOMarHuT
Hasl UHIYKIHASDY

bu6moreka [IOK
https://m.edsoo.ru/ff0
cals0

bu6moreka [IOK
https://m.edsoo.ru/ff0
ca600

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cab82
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82

11

12

13

14

15

KontponbHas
paboTa 1o Teme
«MarnutHoe
ToJIe.
DNEeKTPOMAarHuT
Hasl WHIYKIIHASDY

CB00OOIHBIE
MEXaHHYECKUE
KoJIeOaHMUSI.
l'apmonnuecku
€ KoJIecOaHus.
YpaBHeHue
TapMOHUYECKHIX
KoJeOaHMiA.
[IpeBpamienue
SHEPTUHU
JlaGoparopHas
pabota
«HccaenoBanue
3aBHCUMOCTHU
TIEPHOJIa MAJTBIX
KoneOaHui
rpy3a Ha HUTH
OT JIMHBI HUTH
1 MacChl Tpy3a»

KonebarenpHbl
W KOHTYP.
CBoOoubie
ANEKTPOMATrHHUT
HBIE KOJIeOaHUs
B UJICAJIbHOM
KoJ1e0aTeIbHOM
KOHTYpe.
Amnanorus
MEXIY
MeXaHUYECKUM
H U
ANEKTPOMArHUT
HBIMU
KOIeOaHUsIMU
dopmyiia
Tomcona.
3aKoH
COXpaHEHUS
SHEpPruu B
HIealbHOM
KoIebaTeIbHOM

bubmuoreka [IOK
https://m.edsoo.ru/ff0
cad58

bu6moreka [IOK
https://m.edsoo.ru/ff0
caf06

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
ch820

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cb9c4
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https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

16

17

18

19

20

KOHTYpE

IIpencraBnenue
0 3aTyXaluX
KOJICOaHUSX.
BriHyX1eHHBIE
MEXaHUYECKUE
KOJIeOaHuUS.
Pesonanc.
BeinyXeHHBIE
AJIEKTPOMArHuT
HbIE KOJIeOaHus

[IepemenHbIn
TOK.
CunycouanbH
BIH
IIEPEMEHHBIN
TOK. MOIIIHOCTh
MIEPEMEHHOTO
TOKa.
AMIuTyiHOE
U JIEUCTBYIOIIEE
3HAYEHUE CHUJIBI
TOKa U
HaMpsHKEHUS
Tpancdopmaro
p.
[IpousBoacTso,
nepenava u
notpebiaeHue
AIEKTPUUECKON
SHEPruu

YerpoiicTBo U
MPAaKTUYECKOE
MIPUMEHEHHE
3NEKTPUYECKOT
0 3BOHKa,
reHeparopa
MIEPEMEHHOT0
TOKa, TUHUN
3NeKTpornepeaa
q

OKOJIOTHUYECKHE
PUCKH pU
MIPOU3BO/JICTBE
ANEKTPOIHEPTH
u. Kynerypa
HCIIOJIb30BaHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
cbh86

bu6moreka [IOK
https://m.edsoo.ru/ff0
chd34

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cc324
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https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

21

22

23

24

25

26

3IEKTPOSHEPT U
U B
MOBCECIHEBHOHN
JKN3HU

Mexannueckue
BOJIHBI,
yCIIOBUS
pacnpocTpaHeH
us. [lepuon.
CxopocTb
pacnpocTpaHeH
Us U JUTMHA
BOJIHBI.
[Tontepeunsie u
MPOI0JIbHBIC
BOJIHBI

3Byk. CkOpOCTh
3ByKa.
I'pomkocTh
3ByKa. BeicoTa
toHa. TemOp
3ByKa
DJIEKTPOMArHuT
HBIE BOJIHBI, UX
CBOWCTBA U
CKOpOCTb.
[kana
3NEKTPOMArHuT
HBIX BOJIH

[TpunIUIBI
paarocCBsI3U U
TEJICBUICHUS.
PaszButue
CpE/ICTB CBSI3H.
Pamnomokanus

KonTposbHas
pabota
«Konebanus u
BOJIHBD»

[IpssMonHENnHO
e
pacrpoCTpaHeH
Ue CBETa B
OJHOPOJIHOM
cperne.
Toueunslit
HWCTOYHHK

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
ccab4

bu6moreka [IOK
https://m.edsoo.ru/ff0
cccOc

bu6moreka [IOK
https://m.edsoo.ru/ff0
ccfel

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cc6f8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cd350
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https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350

27

28

29

30

31

32

ceera. JIyu
CBETa

OTtpaxenue
cBeTa. 3aKOHBI
OTpaXEHUS
CBeTA.
ITocTpoenue
M300paXKeHUH B
TUIOCKOM
3epKaie

[Ipenomiienne
ceera. [lonHoe
BHYTpEHHEE
OTpa’KEHHE.
[IpenenbHbIH
YT0J1 MOJHOTO
BHYTPEHHETO
OTPaKCHUS

JlaGoparopHas
pabota
«3mepenue
noKa3zaTens
IpEIOMIICHUS
CTEKJIa»

JIMH3EL
[Toctpoenne
n300pakeHUI B
JIMH3E.
®dopmyna
TOHKOM JIMH3EI.
VBenuuenue
JIMH3BI

JlaGopaTopHas
pabota
«UccnenoBanue
CBOMCTB
n300pakeHUI B
TUH3aX»

Hucnepcus

CBETa.

CnoXHBIN

cocTaB 0eIoro

cBeta. LIBerT. 1
JlaGopatopHas

pabota

«Habnronenne
TUCTIEPCUU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
cd4e0

bu6morteka [IOK
https://m.edsoo.ru/ff0
cd7f6

bu6moreka [IOK
https://m.edsoo.ru/ff0
cd67a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cddle
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https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

33

34

35

36

37

38

39

CBETa»

NuTepdepenim
s CBETA.
Hudpaxims
CBeTA.
Hudpaxnmonna
s peLIETKa

[TonepeunocTs
CBETOBBIX BOJIH.
[Mongpuzanus
cBeTa

OnTuyeckue
puoOOps U
YCTpOMCTBA U
YCIIOBUS UX
0e3011acHOTO
MIPUMEHEHHUSI
['pannisl
MIPUMEHUMOCTH
KJIaCCUYECKON
MEXaHHUKHU.
[Toctynatsl
CHelMaIbHOW
TEOpUHU
OTHOCHTEIBHOC
TH

OTHOCHUTENBLHOC
Th
OJTHOBPEMEHHOC
TU. 3aMeJIEHNE
BPEMEHH U
COKpaIieHue
JUIAHBI

OHeprus u
HMITYJIbC
PEASATUBUCTCKO
W YaCTUIIBI.
CBs13b Macchl ¢
SHEpPrUeH U
HMMITYJICOM.
DHeprus NoKos

KoHnTtponpHas
pabota
«OnTuka.
OcHOBBI
crnernuagbHOM
TEOPUH

bubnuoreka [IOK
https://m.edsoo.ru/ff0
ced22

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
cf02e

bu6moreka [IOK
https://m.edsoo.ru/ff0
cf862

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cfa42

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cfc68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cf6f0
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https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0

40

41

42

43

44

45

46

OTHOCHUTCIBHOC
THn»

DOTOHBI.
dopmyna
[Inanka.
OHeprus u
HMITYJIbC
¢dboToHa

OTtkpbITHE U
HcCcIe0BaHue
dhoTorddexra.
Ompiter A. T'.
CroneroBa

3aKoHBI
dhoTorddexra.
YpaBHeHue
OuHIITEeWHA
TUIs
dboTorddexra.
«KpacHas
T'PaHUIIA»
dboTtorddekra

JaBnenue
cBera. OTBITH
I1. H.
JleOenena.
Xumudgeckoe
JNIEUCTBYUE CBETA

Texunuueckue
YCTPOMCTBA U
MPaKTUYECKOe
MIPUMEHEHHE:
(hoTO3IEMEHT,
(dhoTomaTuuk,
COJIHEYHAS
Oarapes,
CBETO/IUO]

Pemenue 3amgau
110 TeEME
«DIIEMEHTHI
KBaHTOBOM
OIITHKN

Mojens aToMa
Tomcona.
OnEBITHI
Pesepdopna o
paccestHHIO o.-

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
cfel6

bu6moreka [IOK
https://m.edsoo.ru/ff0
cffc4

bu6moreka [IOK
https://m.edsoo.ru/ff0
d015e

bu6moreka [IOK
https://m.edsoo.ru/ff0
do4a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d0302

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
do9la
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https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a

47

48

49

50

51

52

YaCTHII.
[Inanerapnas
MOJIeNb aToMa

ITocrynater
bopa

N3nyuenue u
IOTJIOIICHUE
¢$boTOoHOB TIpU
nepexoje
aTroma ¢ OJHOIO
YpOBHS
SHEPTrUM Ha
npyroi. Busl
CIIEKTPOB
Bonnossre
CBOWCTBA
gacTHIl. BOJIHEBI
ne bpowis.
Kopnyckynsipa
0-BOJTHOBOW
JyaJin3M.
CrionTanHoe u
BBIHYXJIEHHOE
U3JTy4YCHHE

OTkpbITHE
PaloaKTUBHOC
TU. ONBITHI
Pezepdopna mmo
OTIpeIeNICHUIO
cocTaBa
pPavoaKTUBHOT
0 U3JIy4eHUs

CaoucTBa
anbda-, 6era-,
ramma-
W3ITy4eHUsI.
Bnusuue
PaaroaKTUBHOC
TH Ha KUBBIC
OpraHU3Mbl

OtkpsiTHE
MPOTOHA U
HEUTpOHA.
N3otomsl.
Anbda-pacna.
ONEeKTPOHHBIN

bubmuoreka [IOK
https://m.edsoo.ru/ff0
dOafa

bu6moreka [IOK
https://m.edsoo.ru/ff0
dOafa

bu6moreka [IOK
https://m.edsoo.ru/ff0
dOca8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
dofd2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d1162
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https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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53

54

55

56

U IO3UTPOHHBIN
Oera-pacmaj.
I'amma-
U3JIy4yeHue

DHeprus cBs3U
HYKJIOHOB B
sanape. SnepHsie
peakiuu.
SAnepapin
peakTop.
[IpoGnemsl,
MEePCIEKTUBHI,
DKOJIOTHYECKUE
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YPOK.
KBanroBasg

¢dusuka.
DneMEHTbI
aCTPOHOMHHU U
acTpopH3UKU
OBUIEE
KOJIMYECTBO
YACOB 110
[MTPOI'PAMME

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmmoreka [{OK https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/ff0

di784

bu6mmoreka [IOK bu6mmoreka [IOK bu6moreka [IOK
https://m.edsoo.ru/ff0c9778  https://m.edsoo.ru/ff0ca600  https://m.edsoo.ru/ff0cc324
bu6mmoreka [IOK bu6moreka [IOK bu6moreka [IOK
https://m.edsoo.ru/ff0c98fe https://m.edsoo.ru/ff0cab82  https://m.edsoo.ru/ffOcca54
bubmmoreka [IOK bubmmoreka [IOK bu6moreka [IOK
https://m.edsoo.ru/ff0c98fe https://m.edsoo.ru/ff0cad58  https://m.edsoo.ru/ffOcccOc
bubmmoreka [IOK bu6mmoreka [IOK bu6moreka [IOK
https://m.edsoo.ru/ff0c9ac0 https://m.edsoo.ru/ffOcaf06 https://m.edsoo.ru/ffOccfe0
bu6mmoreka [IOK bu6nmoreka [IOK bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4 https://m.edsoo.ru/ff0cb820  https://m.edsoo.ru/ffOcc6f8
bu6mmoreka [IOK bu6numoreka [IOK bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50  https://m.edsoo.ru/ffOcb9c4 https://m.edsoo.ru/ff0cd350
bu6mmoreka [IOK bu6nmoreka [IOK bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600  https://m.edsoo.ru/ffOcbb86  https://m.edsoo.ru/ff0cd4e0
Bubnuorexa [IOK Bbubnuoreka LIOK bubmoreka [IOK
https://m.edsoo.ru/ff0cab82  https://m.edsoo.ru/ffochd34 ~Nitps://m.edsoo.ru/ff0d091a
Bu6nuoreka [JOK bubmuorexa [JOK bubnuorexa [JOK
https://m.edsoo.ru/ffocads8 https://m.edsoo.ru/ff0cd67a  https://m.edsoo.ru/ff0d0302
Bu6miorexa IIOK bubmorexa [JOK bubmuorexa [JOK
https://m.eds00.ru/ffoch820 https://m.edsoo.ru/ff0d04a6  https://m.edsoo.ru/ffOcddle
bubmorexa [JOK bubmorexa [JOK bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4  https://m.edsoo.ru/ff0d0302  https://m.edsoo.ru/ff0d1356
bubmorexa [JOK bubmorexa [JOK bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86  https://m.edsoo.ru/ff0d091a  https://m.edsoo.ru/ff0d0e38
bubmuorexa [JOK bubmuorexa [JOK bubmoreka [{OK
https://m.edsoo.ru/ffOcbd34  https://m.edsoo.ru/ff0d0afa https://m.edsoo.ru/ff0d1784
bubmuorexa [JOK bubmuorexa [JOK bubmoreka [{OK
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https://m.edsoo.ru/ff0cbb86
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https://m.edsoo.ru/ff0cab82
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https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0cdd1e
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https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d1356
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https://m.edsoo.ru/ff0cc324

https://m.edsoo.ru/ff0d0ca8

https://m.edsoo.ru/ffOcc6f8

bubmnorexa [JOK bubnuoreka [IOK bubmunoreka LIOK
https://m.edsoo.ru/ffOccab4 https://m.edsoo.ru/ff0d0fd2 https://m.edsoo.ru/ff0cd350
bubmunorexa [JOK bubmunorexa LIOK bubmunoreka LIOK
https://m.edsoo.ru/ffOcccOc https://m.edsoo.ru/ff0dOafa https://m.edsoo.ru/ff0cd4e0
bubmmoreka [JOK bubnuorexa [JOK bubnuotexa [JOK

https://m.edsoo.ru/ffOccfe0

https://m.edsoo.ru/ff0d1162

https://m.edsoo.ru/ff0cd7f6
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