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IHHOACHUTEJIBHASA 3ATIMCKA

[IporpamMmma mo ¢usnke 0a30BOr0 YpPOBHS Ha YpPOBHE CpeaHEro oOmero oOpa3oBaHWs pa3padoTaHa Ha OCHOBE IOJIOKCHHHA W TpeOOBaHWH K
pe3yJibTaTaM OCBOEHHUSI OCHOBHOHM 00pa3oBareilbHOW mporpamMmebl, npeacraBieHHbIXx B ®T'OC COO, a Ttaxke ¢ yu€roM (enepanbHOil pabodeit
IIPOrpaMMbl BOCIIUTAHUSI U KOHUENIMH MpernojaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTelbHbIX opranusanusax Poccuiickoit @enepanum,
pealn3yIoNUX OCHOBHBIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Copneprxkanue mporpammsl 1o (u3Mke HampaBiIeHO Ha (OPMHPOBAHUE €CTECTBEHHO-HAYyYHOM KapTHHbI Mupa oOydarommxcs 10-11 kmaccoB npu
o0yueHMH uX (u3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AEATENbHOCTHOrO nojaxoxaa. IIporpamma mo ¢u3uke cCOOTBETCTBYET TpeOOBaHUAM
OI'OC COO K mIaHUPYyEeMbIM JUYHOCTHBIM, MPEIMETHBIM M METalpeIMETHbIM pe3yJibTaTaM OOydeHHs, a TaKKe YYUThIBaeT HEOOXOAMMOCTb
peanu3ay MEeXIPEAMETHBIX CBsI3eM (U3MKH C €CTECTBEHHO-HAyUHBIMU yUeOHBIMU IpeaMeTaMu. B Hell onpenenstorcss OCHOBHbBIC LETH U3yUYeHHs
¢u3uKn Ha YpPOBHE cpenHero oouiero oOpa3oBaHUs, IUIAHUPYEMble pe3yJbTaThl OCBOGHMS Kypca (M3MKM: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM ypOBHE).

[IporpamMma no (pu3MKe BKIIOYAET:
e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOEHUS Kypca (PU3MKM Ha 0a30BOM YPOBHE, B TOM YHCJIE ITPEIMETHbIE PE3YyJIbTaThl [0 rojjaM 00yueHuUs;
e cojepxaHue yueOHoro nmpeamera «Pusnkay 1o rojgam o0yueHHs.

®du3uka Kak Hayka o HauboJsiee OOIIMX 3aKOHAX MPHUPOJBI, BBHICTYINAs B KauyecTBE Yy4EOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B
cucteMy 3HaHUU 00 okpykaromeM mupe. LKoapHBI Kypc GU3MKH — CHCTEMOOOpa3yIOLIUN Ji €CTECTBEHHO-HAyUHBIX Y4E€OHBIX MpPEIMETOB,
MOCKOJIbKY (PM3MYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX XHUMHEH, Ouonoruen, puznueckoil reorpadueir 1 acTpoHOMHEH.
Hcnonp30BaHre M aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUM OIpeNessieT XapakTep U pa3BUTHE pa3HOOOpa3HBbIX TEXHOJOTUH B cpepe SHEepPreTHKH,
TPAHCIOPTa, OCBOCHUSI KOCMOCA, MOJIyYE€HHUs] HOBBIX MaTepPHajOB C 3aJaHHBIMHU CBOMCTBaMU U JIpyrux. M3yueHnue (Gu3NKU BHOCUT OCHOBHOM BKIJIAJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydaroumxcs, B (opMupoBaHME yMEHUN NPUMEHATh HAyYHbBIH METOJA MO3HAHUS NpHU
BBINOJIHEHUH UMU YU€OHBIX UCCIICOBAHUI.



B ocHoBy kypca (u3uku Uil ypOBHS CpeAHEro oOImiero oOpa3oBaHUS MOJOXKEH Psii UICH, KOTOpble MOXKHO pacCMaTpHUBATh KaK NMPHHLMUIBI €ro
HOCTPOECHHS.

Hoes yerocmuocmu. B coorBeTcTBUM C He KYpC ABJIACTCA JIOTHUYCCKU 3aBepHIéHHBIM, OH COACPKUT MATCPUAl U3 BCCX PA3ICIOB (1)I/ISI/IKI/I, BKJIIOYacT
KaK BOITPOCHI KHaCCquCKOﬁ, TaK U COBpCMeHHOﬁ (1)I/I3I/IKI/I.

Hoes cenmepanuzayuu. B cooTBeTcTBUM ¢ Heil Marepuanl Kypca (U3UKH 00beIWHEH BOKpYr (usmueckux Teopuil. Bemymum B Kypce sBIsieTcs
(dbopMUpOBaHUE MTPEJICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. EE peannzanusi MpennojaracT MCIOJb30BaHHE TYMAaHUTAapHOTO TOTEHHHANa (PU3MUECKOW HAyKH, OCMBICICHUE CBS3H
pa3BuTUS (PU3UKYU C pa3BUTHEM OOIIECTBA, & TAKKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMH U SKOJIOTHYECKUMU TIPOOIEMaMHu.

Hoes npuknaomnoii Hanpaenennocmu. Kypc ¢usuku npeamnonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHUX U TEXHOJOTMUYECKUX MPUITIOKEHUI
M3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes sronocuzayuu peanusyercsl MOCPEACTBOM BBEACHHUS 3JIEMEHTOB COICPIKAHHUS, MOCBAIIEHHBIX 3KOJOIMYSCKHM IMPOOJIeMaM COBPEMEHHOCTH,
KOTOpPBIE CBS3aHBI C Pa3BUTHUEM TEXHUKHA M TEXHOJIOTHH, a TakkKe OOCYXICHHS MpPOOJIeM PalMOHATBHOTO MPHPOIOIONIB30BAHHS U IKOJIOTHYECKON
0€e30I1aCHOCTH.

CrepkHEBBIMU dJIEMEHTaMH Kypca (HU3MKM Ha YpPOBHE CpelHero ooumero oOpa3oBaHMs SBIAIOTCS (u3ndeckue Teopuu ((hopMHUpOBaHHE
MIPEJICTABICHUM O CTPYKTYpE MOCTPOCHUS (PU3NYECKOU TEOPUH, poiu (yHIaMEHTAIbHBIX 3aKOHOB M MPHUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUAX O
MPHUPO/Ie, TPAaHUIAX TPUMEHUMOCTH TEOPUH, JJIsl OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CurcTeMHO-eSTeIbHOCTHBIM MOAXO0Jl B Kypce (HU3MKHM peanu3yercs IMpekIe BCEro 3a CU€T OpraHM3allM 3KCIEPUMEHTAIbHON JAesITeIbHOCTU
oOyuatomuxcs. Jlns 0a30BOro ypoBHsS Kypca (PU3MKH — 3TO HCIOJIB30BAHME CHCTEMbI (DPOHTAJIBHBIX KpPAaTKOBPEMEHHBIX HKCIHEPUMEHTOB U
abopaTOPHBIX padOT, KOTOPKIE B IporpamMe 1o (Gu3uke 00beAMHEHBI B OOITUHN CITMCOK YUYCHUYECKUX MPAKTUYECKUX paboT. Brijenenne B yka3aHHOM
nepeyHe JabopaTopHbIX padOT, MPOBOAMMBIX ISl KOHTPOJS M OLIEHKH, OCYIIECTBISETCS y4acTHHKaMHM 00pa3oBaTENIbHOTO Ipollecca MCXOns U3
O0COOCHHOCTEN IJIAaHUPOBAaHUS W OCHalleHUs KabuHera ¢usuku. Ilpu sToM obecrieunBaeTcsl OBIaJCHHE OOYYAIOIIMMHUCA YMEHHMSIMH TPOBOJIUTH
KOCBEHHbBIE U3MEPEHUS, UCCIIEI0BAaHUS 3aBUCUMOCTEN (PU3NUECKUX BEIMYUH U MIOCTAHOBKY OMBITOB 110 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

boabpmoe BHMMaHUE YACITACTCA PCIICHUIO paC‘-IéTHBIX N Ka4CCTBCHHBIX 3a/1ay. HpI/I O9TOM OJId paC‘-IéTHBIX 3aia4 NpUOPUTCTOM ABJIAKOTCA 3aa4U C ABHO
3aJlaHHOH (I)I/I3I/I‘-ICCKOI71 MOZCIIBIO, MO3BOJIAOIINEC MPUMCHATh U3YUCHHBIC 3aKOHBI 1 3dKOHOMEPHOCTHU KakK U3 OJHOI'O pa3/ciia Kypca, TaK U UHTCTPUPYA
SHAaHUA M3 Pa3HbIX pPa3aciioB. I[J'I}I KauCCTBCHHBIX 3a1a4 NPUOPHUTCTOM ABJIAKOTCA 3aJldaHUS Ha 00BsICHEHHE MPOTCKAHUA (I)I/ISI/I‘-ICCKI/IX SIBIICHUN U
IIpOLECCOB B OKp}/')KaIOIJ_IeI\/'I KH3HHU, Tpe6y101une BLI60pa (I)HBH‘ICCKOﬁ MOZCIINU I CUTyalluu ITPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu @I'OC COO k MaTrepHalbHO-TEXHUYECKOMY O0ecIeueHnto y4eOHOro npoiecca 0a30Bblil ypoBeHb Kypca GU3NKH Ha
YPOBHE CpeTHET0 00111ero 00pa3oBaHus JOHKEH N3Y4aThCsl B YCIOBUSAX MPEIMETHOIO KaOuHeTa (PU3UKU WK B YCIIOBUSAX MHTETPUPOBAHHOTO KaOUHETa



NPEIMETOB €CTECTBEHHO-HAYYHOTO LuKiIa. B kaOuHere (QU3MKK OMHKHO OBITH HEOOXOAMMOE J1abopaTopHOE OOOpYAOBaHUE MIJISi BBIIOJIHEHUS
yYKa3aHHBIX B IIpOrpamMMe 1o (GU3MKe yYCHHYECKUX MPAaKTUYECKUX paboT U IEMOHCTPAMOHHOE 000pYy/I0BaHUE.

JleMoHCTpannoHHOe O00OpynoBaHUE (HOPMHUPYETCS B COOTBETCTBUU C MPHUHIIMIIOM MHHHUMAJIBHOW JOCTATOYHOCTH M OOECIEYMBAET TOCTAHOBKY
MIEPEYUCIICHHBIX B MpOrpaMMe MO (U3MKE KIIOUEBBIX JEMOHCTpAlMi JUIsl MCCIEAOBaHUS H3Y4YaeMbIX SBICHUN U IPOLECCOB, IMIUPUUYECKUX H
(byHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHI.

JlaboparopHoe o0opyaoBaHUE U YYEHUUECKUX MPAKTHUYECKUX paboT (opMUpYeTCsl B BUI€ TEMAaTHYECKIX KOMILJIEKTOB U 00eCreunBaeTcs B pacuéTe
OJIHOTO KOMILIEKTa Ha JABYX oOyuarouuxcs. TemaTnueckue KOMIUIEKThI J1a00paTOpHOTro 000pYyIOBaHUS JOKHBI ObITh MOCTPOEHBI HA KOMIUIEKCHOM
MCTOJIH30BAHNH AHATIOTOBBIX U IIU(PPOBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIFHBIX CUCTEM B BUI€ IU(PPOBBIX JTa00PATOPHIA.

OCHOBHBIMU LETISIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BaHUU SIBISIOTCS:

e (opMupoBaHHe UHTEpeca M CTPEMJICHUS OOYYaIONIMXCS K HAYYHOMY H3YUCHHIO MPUPObI, PA3BUTHE MX MHTEIUICKTYAIBHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/IE TIO3HAHMS U (POPMHPOBAHNE HCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIIUM SIBICHUSIM;
e (opMupoBaHHE HAYYHOI'O MUPOBO33pEHMSI KaK pe3yJIbTaTa U3yueHHUsI OCHOB CTPOCHMSI MaTepuu U (yHIaMEHTAIbHbBIX 3aKOHOB (DPM3UKU;
e (opMupoBaHHe yMEHUI OOBACHATH SIBJICHUS C UCIIOJIb30BaHHEM (PM3NYECKUX 3HAHUN M HAyYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHUE NPEACTABICHUN O POJIU PU3UKU VIS Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI.

JlocTiKeHHe 3TUX Ieyiel oOecreunBaeTCs pelIeHHEeM CIEAYIONMX 3aad B IPOIECCe HM3YUYeHHs] Kypca (HU3MKH Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHMUs:

e MpUOOpPETEHHE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX, BKIIOUYasi MEXaHUKY, MOJIEKYJSIPHYIO (DU3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY M 3JIEMEHTHI aCTPOPU3UKH;

e (opmMupOBaHHE YMEHHUI MPUMEHATH TEOPETHUECKHUE 3HAHUS Al 00bACHEHUS (PU3NUECKUX SBICHUN B MIPUPOJAE U ISl TPUHATUS MPAKTUIECKUX
pELIEHH B IIOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB PEIICHMsI PA3IMYHBIX 3a7a4 C SBHO 3aJaHHON (M3MYECKOW MOJIENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3nanue (U3NIECKON MOJIEIH, aICKBATHOM YCIIOBUSAM 3a/1a4H;

[ IIOHUMAHHUEC (i)I/ISI/I‘IeCKI/IX OCHOB U IIPHWHIIMIIOB }IeﬁCTBHH TEXHNYCCKUX YCTpOﬁCTB N TEXHOJIOTHYCCKUX TIIPOHECCOB, HX BJIUAHUA Ha
OKPYXKAIOLIYIO CPELy;



e OBIQJCHHE METOJAaMU CaMOCTOSITEIPHOTO IIJIAHUPOBAHUS W TPOBENEHUS (U3MUECKUX OHKCIEPUMEHTOB, aHallM3a W HMHTEPIpPETAIluu
nH(pOpMAaINY, ONPEETICHHS JOCTOBEPHOCTH MOIYYSCHHOTO PE3yIIbTaTa;

e CO3JaHUE YCIOBUU JUIsl pa3BUTUS YMEHUN MTPOCKTHO-UCCIIE0BATEIBCKOM, TBOPUECKON AEATEIHHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha ypPOBHE CpemHero obriero odpazoBanus orBoautcs 136 gacoB: B 10 kmacce — 68 dacoB (2 ydaca B
Heneno), B 11 kimacce — 68 vacoB (2 yaca B HEJIEIIO).

[Ipemyiaraemerii B mporpaMmMe 1o (Gu3uKe mnepeueHb JabopaTOPHBIX M MPAKTHUYECKUX PAa0OOT SBISAETCS PEKOMEHIOBAaHHBIM, YUHUTENb JETAeT BBIOOD
MPOBEICHUS JIAOOPATOPHBIX PAdOT M OMBITOB € YYETOM HHIUBUIYATbHBIX 0COOCHHOCTEH 00yJatoXcsl.

COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka u MeToAbI HAYYHOI0 O3HAHUS

®dusuka — Hayka o npupoze. HaydHnble MeTonbl NO3HAHMS OKPY’KAIOLIEro MHUpa. Poiib SKCIIEPUMEHTAa W TEOPUH B MPOLECCE MO3HAHUS IPUPOJIBL.
DKcIepUMEHT B (hU3HKe.

MopenupoBanue (U3MYECKUX SBJICHHN U mpoueccoB. Hayunbie rumotessl. Ousndeckrue 3aKoHBI U T€OpUHU. ['paHHIBI TPUMEHUMOCTH (PU3NUECKUX
3aKOHOB. [[pHHIIUIT COOTBETCTBUA.

Ponb 1 MecTo (pu3HKu B JOPMUPOBAHUN COBPEMEHHOM HAyUYHOU KapTUHBI MUPA, B IPAKTUYECKON JAESITETbHOCTH JTIOACH.
Jlemoncmpayuu

Amnanorosble 1 IU(POBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE TATUNKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka



Mexanudeckoe apmxeHne. OTHOCUTENbHOCTh MeXaHu4Yeckoro ABmxkeHus. Cucrema orcuéra. TpaekTopus.

Ilepemenienue, CKOpoCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U YCKOPEHUE MAaTEpUAIbHOW TOUYKHU, X IIPOEKIIUK HA OCH CUCTEMBI KOOpP INHAT.
CrnosxeHue nepeMeIieHni U CI0)KEHNE CKOPOCTEM.

PaBHOMEepHOE U paBHOYCKOpEHHOE MpsiMoNiMHEitHOe ABmxkeHue. ['paduku 3aBUCHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MepeMeIIeHUs
MaTepUaIbHOU TOUKHU OT BPEMEHHU.

CBobOogHOe mazienne. Y CKopeHrne CBOOOHOTO TaICHUSI.

KpuBonuneiinoe nsuxenue. J[BrkeHne MaTepHalibHON TOUKH MO OKPY>KHOCTU C IMOCTOSIHHOM MO MOAYJIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JTUHEHHAS
ckopocTb. [lepron u yactora oOpameHus. LleHTpocTpeMUTET HOE YCKOPEHUE.

TexHuueckue ycTpoicTBa U MPaKTUIECKOE MPUMEHEHHUE: CITUAOMETP, ABMKCHUE CHAPSIIOB, IIEITHBIC M pEMEHHBIC TIEpeIayun.
Jlemoncmpayuu

Mopaenb cucTeMbl 0TCUéTa, WUTFOCTPAIMS KHHEMAaTHUECKUX XapaKTEPUCTUK JIBHIKCHHUS.

[IpeoOpazoBaHue ABMKCHHM C UCTIOIB30BAHUEM IPOCTHIX MEXaHH3MOB.

[Tagenue Ten B BO3/IyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

Habmtoienue nBrkeHus Tena, OpoleHHOro Mo YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOHOTO MaICHHUS.

HamnpaBnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO ONPEIETICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanne COOTHOIICHUS MCKAY NYyTsAMH, HpOﬁﬂCHHBIMH TCJIOM 3a MOCICAOBATCIBHBIC PABHBIC IMPOMCIKYTKU BPEMCHU IIPU PABHOYCKOPCHHOM
JBIDKEHHH C Ha4yaJIbHOM CKOpPOCTBIO, paBHOﬁ HYIJIIO.

N3yueHne nBrUKEHN IApUKa B BI3KOW KUIKOCTH.
W3ydenune qBMXKEHUS Tesa, OpPOLIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuka

[Ipunnun otHOCcHTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. MHEepmanbHble CHCTEMBI OTCUETA.



Macca tena. Cuna. Ilpunuun cynepnosunuu cuil. Bropoil 3akon HeroToHa 1uist MarepuanbHoil Touku. Tpetuil 3akoH HproTOHaA U1 MaTrepuaabHBIX
TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenust (okosi, ckoiibxkenus, kaueHus). Cuna tperus. Cyxoe Tperue. Cuiia TpeHHs CKOJBKCHHS U cuiia TpeHus mokost. Koad purnuent
Tpenus. Cuiia CONPOTUBIICHHUS MPU ABUKEHUU TeJa B )KUJKOCTU WJIU Ta3e.

[TocTynarenbHOE U BpallaTeIbHOE JBM)KEHUE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpateHus. [1ineuo cuibl. YciioBust paBHOBECHs TBEPIOTO TeNa.

TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHUE: TOAINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBiieHME MHEpUUH.

CpaBHeHHE Macc B3aMMOJEHCTBYOIIUX TEIl.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(opMaIiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U MAJCHUH.

CpaBHEHHE CHUJI TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEPAOTO Tena. Busl paBHOBeCH .

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

W3ydenue nqBuxeHust Opycka Mo HaKJIOHHOH MI0CKOCTH.

HccnenoBanue 3aBUCMMOCTH CHIT YIIPYTOCTH, BOZHUKAIOIINX B MPYKUHE U PE3MHOBOM 00pa3iie, OT ux JedopMaluu.

HccnegoBanue yCJ'IOBI/Iﬁ paBHOBCCHUS TBépIIOTO TCJIa, UMCHOIICTO OCh BpALlICHH.



Tema 3. 3akonut COXPAHEHUA 6 MEXAHUKE

Nmmnynbc MaTepuanbHOM TOYKHU (Tela), CUCTEMbl MAaTEPUAIIbHBIX TOUEK. VIMIYJIbC CHIIBI M U3MEHEHUE UMITYJIbCa Teja. 3aKOH COXPAaHEHHS UMITYJIbCA.
PeakTuBHOE NBUKEHHUE.

Pabora cribl. MOIIHOCTE CHJIBL.
Kunernueckas 3Heprusi MarepuaibHOM Touku. Teopema 00 U3MEHEHUN KUHETUUECKON SHEPTUH.

[TorennmanpHas sHeprus. [loTeHnmanbHas SHeprus ynpyro aehOpMHpPOBAHHOW MpPYKUHBI. [loTeHIMaibHAs >HEpPrus Tena BOJM3U TOBEPXHOCTH
3emin.

HOTGHHI/IaJII)HI)IC N HCIIOTCHIUAJIBHBIC CHJIBI. CBs3b pa6OTI)I HCIIOTCHIHUAJIBHBIX CHJI C U3MCHCHHEM MEXaHUYEeCKOM OHCPIrur CUCTCMBI TCII. 3aKkoH
COXpPaHCHUA MEXaHHUYECKOM OHCPIHHU.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudyeckue ycTpoicTBa U NPAKTUIECKOE IPUMEHEHUE: BOJLOMET, KONIEP, PYKUHHBINA TUCTOJIET, JBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHMs UMILYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexon moTeHIIMAIbHON YHEPTHH B KHHETUYECKYIO M O0paTHO.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3ydenne abCOIOTHO HEYNPYTOT0 yapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnegoBanue cBA3U pa6OTLI CHJIBI C U3BMEHEHHEM MEXaHNYECKOU OHEPIUU TCJIa Ha TPUMEPC PACTANKCHUSA PE3UHOBOI'O KT'yTaA.

Paszpnen 3. MoaekyasipHasi GU3HKa ¥ TEPMOAUHAMMKA

Tema 1. Ochogbl MOEKYAAPHO-KUHEMUYECKOU Meopuu



OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH B MX ONBITHOE 00O0CHOBaHUE. bpoyHoBcKkoe nprkenue. Juddysus. Xapakrep IBUKCHUS
Y B3aMMOJICHCTBHS YacTHI[ BeliecTBa. MoJenu CTpoeHUsl ra3oB, KHAKOCTEH W TBEPIBIX TeN U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
Mozeiei. Macca u pazmepsl Mmosiekyi. KonuuectBo BemiectBa. [locrosnaas ABorajpo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monens upeanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJSIPHO-KHHETHYECKOW TEOPHHM HJICabHOrO Ta3a. AOCONIIOTHAs TeMIlepaTypa Kak mepa
CpelHel KWHETHYEeCKOW SHEPruH TEIUIOBOrO JABIKEHHs vacTull ra3a. lllkama temmeparyp KenbBuna. ['a3oBbie 3akoHBL. YpaBHeHHE MeHzeneeBa—
Knaneiipona. 3akon JlanpToHa. M3omporecchl B HIealbHOM ra3e C IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. ['paduyeckoe mpeacTaBiIcHHE
U30IIPOIIECCOB: U30TEpMa, U30X0pa, u300apa.

TexHuueckue ycTpoicTBa U MpakKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, TOKA3bIBAIOMINE TUCKPETHOE CTPOCHHE BEIIECTBA, (poTOrpaduu MOJIEKYJT OPraHUYECKUX COSTMHCHUU.
OmnpiTel 10 AU PyY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO IBUKECHHUSI.

Mogens onbita llTepHa.

OnbITHL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOECHCTBHUS.

Mopenb, HIUTIOCTpHUPYIOIAsk TPUPOTY NABJICHUS ra3a Ha CTEHKHU COCY/Ia.

OMBITHI, WJUTFOCTPUPYIOLTHE YPABHEHUE COCTOSHUS UJ1€aTbHOTO Ta3a, H30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

Ompenenenne Macchl BO3/lyXa B KJIACCHOM KOMHATE HAa OCHOBE MU3MEPEHHI 00hEMa KOMHATHI, IABJICHUSI U TEMIIEPATyphl BO3/IyXa B HEM.
HccnepoBanue 3aBUCUMOCTH MEK/Ly TapaMeTpaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuueckas cuctemMa. BHyTpeHHsS Heprusi TEpMOJAMHAMUYECKON cHCTeMbl M crocoObl e€ u3meHeHus. KomudyecTBo TeruioThl U paboTa.
BHyTpeHHss sHEPrUs 0THOATOMHOIO MJEaIbHOTO ra3a. Buael Temionepeaadn: TEMIONPOBOAHOCTb, KOHBEKIIMS, U3JIydeHHUE. Y JelIbHAs TEINIOEMKOCTb
BeniecTBa. Koam4ecTBo TEIIOTH IpHU TEIUIONEpeaaye.



[Tonsarue 06 aguabatHom nporiecce. [lepBblii 3akoH TepmoauHaMuku. [IpuMeHeHre mepBoro 3aKkoHa TEPMOJAMHAMUKY K H3omporeccaM. I'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMocTh MporeccoB B IPUPO/IE.

TennoBsie Mamuuel. [IpuHnune! AeiicTBus TemioBeiX MamuH. [IpeoOpasoBanus sHeprun B TemoBbix MamnHax. KoadduirenT nonesHoro aencraus
terwioBoi MamuHbl. Hukn KapHo u ero ko3 guimenT none3Horo AeicTerusa. JKOJIOTHUECKHE MTPOOIEMbI TETNIOIHEPTETUKH.

TexHudyeckue yCTpOHCTBA M MPAKTUISCKOE TPUMEHEHHE: JBUTATEIh BHYTPECHHETO CrOpaHusi, OBITOBON XOJOAMILHUK, KOHAUIIHOHED.
Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW YHEPTUHU TeJa IIPU COBEPIICHUH PaOOTHI: BBUIET IPOOKH M3 OYTHUIKH IO/ ICHCTBUEM C)KAaTOTO BO3yXa, HarpeBaHue 3 upa B
JATYHHOU TpyOKe MyTéM TpeHUsI (BUICOIEMOHCTPALIMS).

W3meHeHre BHyTpeHHEHN 3HEpruu (TemMrepaTypsl) Tella Ipy TeIuionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTesl BHyTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATEIIS.
Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoowvt

Hapoo6pa303aHI/Ie N KOHJICHCAaIHs. I/IcnapeHI/Ie U KuneHue. AOCOIIOTHAs W OTHOCUTEIbHAS BJIAXKHOCTH BO3JayXa. HacpimmeHHbIi rap. Y nenbHas
TCIIJIOTA nap006pa30BaHI/I;1. 3aBHCHMOCTD TEMIICPATYpPbl KUIICHUS OT JaBJICHUA.

Teépnoe Teno. Kpucrammuyeckue u amMopdHbie Tena. AHU30TPONHS CBOWMCTB KpucTauioB. Kuakue kpuctawibl. CoBpeMEHHBIE MaTepHabl.
[1naBnenue u kpuctauMzanus. Y aenbHas TerioTa miaasienus. Cyonumanus.

ypaBHCHI/IC TEIIOBOro OaJiaHca.

Texnuueckue yCTpOﬁCTBa " NPAKTHYCCKOC NPUMCHCHHUC: TUTPOMETP U ICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHN ITOJTYUCHUA COBPEMCHHBIX MAaTCPpHUAJIOB,
B TOM YHUCJIC HAHOMATEPHUAJI0B, U HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBoiicTBa HACBIIIICHHBIX I1apOB.



Kunenue npyu NoHM>KEHHOM JIaBJICHUM.

CriocoObl U3MEpEHUS BIAKHOCTH.

HaGnroneHue HarpeBaHus U IUIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTaJLIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

I/ISMepeHI/Ie OTHOCUTEIBHOHN BIaKHOCTH BO3ayXxa.

Paznen 4. DiekTpoauHamMuka
Tema 1. Inekmpocmamuka

BHCKTpI/ISaHHH TCII. SHGKTpI/I‘IeCKI/Iﬁ 3aps. I[Ba BHUAA SJICKTPHUYCCKHUX 3apPs10B. HpOBOI{HI/IKI/I, AUSIJICKTPUKHU U MMOJTYIIPOBOAHUKH. 3aKkoH COXpaHCHUsA
QJICKTPHUUYCCKOI'O 3apsaaa.

Bsaumonericteue 3apsinoB. 3akoH Kynona. Todeunslii anekTpuyeckuil 3apsa. Dnekrpudeckoe nosue. Hanpsx€HHOCTh d1ekTpruyeckoro nosis. [lpuanun
CYNEPIO3ULIMH INEKTPUUYECKUX NOJIEH. JINHUN HANPSyKEHHOCTHU AIIEKTPUYECKOTO MOJIS.

PaGora cun snekrpocratudeckoro mnois. Ilorennuman. PasHocts noreHuuanoB. IIpoBOAHMKM M AMDIEKTPUKU B IIEKTPOCTATUYECKOM IIOJIE.
JlnsnekTpudeckass IPOHULIAEMOCTb.

BHCKTpOéMKOCTL. KOHI[GHCB.TOp. 3J'IeI(TpOéMKOCTI> IJIOCKOT'O KOHJCHCATOpPA. BHCPFI/ISI 3apAKCHHOT'O KOHACHCATOPA.

TexHuueckue ycTpoilcTBa U MPAKTUYECKOE IPUMEHEHHE: IEKTPOCKOII, MEKTPOMETP, AIIEKTPOCTATUUECKas 3alIUTa, 3a3€MJIEHUE IIEKTPOIPUOOpOB,
KOH/JIEHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTPYWHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U NPUHIUIT ACUCTBUS JIEKTPOMETPA.
B3anmopeiicTBre HadIeKTPU30BAHHBIX TEIL.
DNEKTPUUECKOE T10JIE 3apsSKEHHBIX TEII.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.



DneKTpocTaTUYecKas 3aluTa.

JIM3IIEKTPUKY B 3JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTH 3JIEKTPOEMKOCTH TUIOCKOTO KOHIEHCATOpa OT IUIOIIAIU TIACTHH, PACCTOSHUS MEXTy HUMU U AUAJICKTPUUECKOM MPOHUIIAEMOCTH.
OHeprus 3apsKEHHOI0 KOHAEHCAaTOopa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit Inekmpuyeckuit mox. Toxu 6 paznuunvix cpeoax

DNEeKTpUYECKUM TOK. Y CIOBUS CYIIECTBOBAHMS 3JIEKTpUUEcKOro Toka. Mcrounuku toka. Cuia Toka. IlocTossHHbIN TOK.

Hanpsokenue. 3akon Oma i1 ydacTka LETu.

DNEeKTpUUECKOE COIPOTUBIIEHHE. Y I€TIbHOE CONPOTHUBIIEHKE BellecTBa. [locnenoBarenbHoe, napanieabHOE, CMEILIAHHOE COEIMHEHUE TIPOBOIHUKOB.
PaGora snektpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOMHOCTB 3JEKTPHUECKOTO TOKA.

DNeKTpOoABMKYLIasi CUJla U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHMKA TOKa. 3akoH OMa s NojaHOW (3aMKHYTOH) 3iexTpuuyeckoil nenu. Koporkoe
3aMbIKaHUE.

DNEeKTpOHHAs IPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb COIIPOTUBIIEHHS METAJIOB OT TemIepaTypsl. CBEpXIPOBOIUMOCTD.
DnexTpuueckuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHAsI U TPUMECHAsI IPOBOJUMOCTD MOJIyNIPOBOIHUKOB. CBoMcTBa p—N-niepexoa. IlomynpoBogHUKOBEIE TPUOOPHI.
DNEKTPUUYECKNH TOK B paCTBOpPAX M pacIllaBax 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS JUCCOLUALIMSL. DIEKTPOIIU3.

DnexTpuueckuid ToK B razax. CaMoCTOSITENbHBIN U HeCaMOCTOSITENbHBIN pa3psia. Monnus. [1na3ma.

Texnuueckue yCTpOﬁCTBa U MPAKTHUYCCKOC MNMPUMCHCHHE: aMIICPMCTpP, BOJBTMCTP, PCOCTAT, UCTOYHUKHU TOKaA, 3JICKTPOHAI'PCBATCIILHLIC HpI/I60pBI,
SJICKTPOOCBCTUTCIIBHBIC HpI/I60pBI, TCPMOMETP COIIPOTHUBIICHUA, BaKYYMHLIﬁ Anoa, TCPpMUCTOPHI U (I)OTOpe3I/ICTOpBI, HOJ'IyrIpOBO,I[HI/IKOBHﬁ A0,
raJJbBaHHKa.

Jlemoncmpayuu

I/I3MepeHHe CHJIBI TOKa 1 HAIIPSAXKCHUA.



3aBUCHUMOCTb COMPOTUBIICHUS IUIUHIPUYECKUX MPOBOAHUKOB OT JJUHBI, IJIOMIAM MOTIEPEUYHOTO CEUSHHS U MaTepHalia.
CMeniaHHOE COEJUHEHHE TPOBOJHUKOB.

[IpsiMmoe n3MepeHne 3MeKTPOABHXKYLIEH cuilbl. KOpOTKOE 3aMbIKaHNE raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.
3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psaa 1 IpOBOAUMOCTb BO31yXa.

OAHOCTOPOHHSISI TPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABMKYILIEN CHUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUSL.

Habmronenue anekrponusa.

MexnpeameTHblie CBSI3U

I/IBy‘{CHI/Ie Kypca (I)I/I3I/IKI/I 0a30BOro YPOBHA B 10 xmacce OCYHICCTBIIACTCA C y‘IéTOM COACPIKATCIBbHBIX MCKIIPCIMETHBIX CBS3EHN C KypcaMu
MaTCMAaTHKU, 6I/IOJ'IOFI/II/I, XHUMUU, reorpa(blzm U TCXHOJIOT'UH.

Meocnpeomemnvie nousamus, CBSI3aHHBIE C U3YYCHHEM METOJIOB HAYYHOI'O TMO3HAHMS: SBJIEHWE, HAYUYHBIN (akT, TUnore3a, pusnyueckas BeIUYHMHA,
3aKOH, TEOpUsl, HAOJIIOICHNE, SKCTIEPUMEHT, MOJISIIMPOBAHNUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUH, TUHEHHast GyHKIus, napadoa, runepoosua, uX rpapuku U CBOMCTBA, TPUTOHOMETPUUECKHUE (PYHKIUH:
CHUHYC, KOCHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI M MX ITPOEKIIMM Ha OCH KOOPJAUHAT, CII0)KEHHE BEKTOPOB.

buonoecusn: MmexaHndeckoe IBIKEHHE B JKHBOI nmpuponae, I[I/I(b(l)YBI/I}I, OCMOC, TEIUIOOOMEH JKHMBBIX OpTraHnu3MOB (BI/II[LI TCIUIONCpEaayu, TCIIJIOBOC
paBHOBeCI/IC), SJICKTPHUYCCKUC SABJICHUA B JKUBOH mnpupone.

Xumus: AUCKPETHOE CTPOCHUC BCIICCTBA, CTPOCHUC aTOMOB W MOJICKYJI, MOJIb BCIICCTBA, MOJIApHad MaccCa, TCIIJIOBBIC CBOMCTBaA TBépHBIX TCII,
)KHJIKOCTGIZ H Ira30B, DJICKTPHYCCKUC CBOMCTBa MCTAJUIOB, DJICKTPOJIUTUYUCCKAA JUCCONMAlNA, raJIbBAHUKA.

T'eoepaghus: BaXXHOCTH BO3]lyXa, BETPhI, OapoMeTp, TEPMOMET.



Texnonoeus: peodpazoBaHKe ABMKEHHUNA C HCIIOIb30BaHHEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE, TIOIINITHUKH, UCTI0Ib30BaHUE 3aKOHA COXPAHECHUS
UMIIyJbCca B TEXHHKE (pakera, BOAOMET W JIpyrue), JBUTaTellb BHYTPEHHETO CrOpaHus, MapoBas TypOMHA, OBITOBOM XOJOAWIBHHUK, KOHIMIMOHED,
TEXHOJIOTMH IIOJyYEHUsI COBPEMEHHBIX MAaTE€pUaIOB, B TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJOTUH, 3JIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIIN MPUHTED, JICKTPOHATPEBATEIbHbIE TPUOOPHI, IEKTPOOCBETUTENbHBIC IPUOOPHI, TaJIbBAaHHUKA.

11 KJIACC

Paznen 4. DuekTpoanHamMuka
Tema 3. Maznummnoe none. I1eKmMpomMacHUMHAA UHOYKUUSA

ITocTossHHBIE MarHuThl. B3auMoaeMCTBHE MOCTOSHHBIX MAarHMTOB. MarHuTHOE MOJe. BCKTOp MarHuTHOM WHAYKIHU. HpI/IHHI/IH Cyneprnosnumuun
MarHMTHBIX 1ToJIeH. JINHUM MarHUTHOH HWHAYKIAU. KapTI/IHa JIMHUHA MarHUTHOH HHAYKIOWUU MOJIA MOCTOAHHBIX MAIrHUTOB.

MaruutHoe 1noje npoBOAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIMM MarHUTHOTO IOJIA JUIMHHOIO IIPSAMOrO IIPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOIO
MIPOBOJHMKA, KaTYLIKU ¢ TOKOM. OnbIT Opcrena. BzaumonelicTBrue NpoBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIpaBJICHUE.
Cuna Jlopenna, e€ Moaynb U HampaBlieHUe. [[BukeHNe 3apsyKEHHOM YacTUIIBI B OJJHOPOIHOM MarHUTHOM mofie. PaGoTa cumbl JlopeHiia.

SIBneHue >MeKTpOMAarHUTHOM MHAYKIUH. [ToTOK BekTOpa MAarHUTHOW HMHIYyKUMHU. DIEKTPOJABMXKYLIAas CUila MHAYKIHMU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapazest.

Buxpesoe anektpuueckoe mnosie. DNeKTPOABIKYIIas CUIIa UHAYKIMK B IPOBOAHUKE, ABUKYIIEMCS MOCTyaTENbHO B OJJHOPOAHOM MAarHUTHOM TIOJIE.
IIpaBuio JleHua.

NHayKTUBHOCTB. SIBI€HUE CAMOMHAYKIMA. DJIEKTPOABMKYIIAsl CHUJIa CAMOUHAYKIIUH.

DHeprusi MAarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.



TexHnueckue yCcTpoHuCTBa U MPAKTUYECKOE NMPUMEHEHHUE: IOCTOSHHBIC MArHUTHI, DJIEKTPOMArHUThI, 3JIEKTPOABUIATEIb, YCKOPUTEIN 3JIEMEHTaPHBIX
4acTUL, UHAYKIMOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIMHUY MHYKIIMY MarHUTHOTO TIOJISI.

B3aumopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JeiictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE NEKTPOMArHUTHOW HHAYKIHH.

IIpaBuiio Jlenua.

3aBUCHUMOCTD AJIEKTPOJBHXKYLIEH CHIIbI MHIYKIUU OT CKOPOCTH U3MEHEHHS] MAarHUTHOTO IOTOKA.
SIBrIeHNE CAaMOMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

Uccnenoanue neicTBus MOCTOSHHOTO MAarHATA Ha PAMKY C TOKOM.

HccnegoBanue sBICHUS BHeKTPOMaFHHTHOﬁ HUHAYKIUU.

Pa3nen 5. KosieGanus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumusle Ko1eo0anus

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue kojebanud. ['apmonunueckue konebOanus. Ilepuox, yactora, ammiuTtyna u ¢asza KojleOaHU.
[IpyxuHHBIA MasgTHUK. MaTemMaTuuecKuil MasTHUK. YpaBHEHHE TapMOHMYeCKHX KojebaHuid. IlpeBpaiieHue >SHepruM Npu TapMOHUYECKUX
KOJICOAHUSX.



Konebarenbubiii KoHTYp. CBOOO/HBIE 3IEKTPOMAarHUTHBIE KOJIeOaHUs B HJCATbHOM KOJeOaTeIbHOM KOHTYpE. AHAJIOTUS MEXIY MEXaHWYECKUMHU U
3JIEKTPOMArHUTHBIME KostebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UCATHLHOM K0JeOaTeTbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojaeOaHusx. BeiHyX)1eHHbIe MexaHnueckue Konebanus. Pe3onanc. BeiHyX1eHHBIC 2JIEKTPOMAarHUTHBIE KOJICOaHNUSI.

[Tepemennbiii Tok. CHHYCOMJAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOrO TOKA. AMIUIMTYAHOE U JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaaya U NOTpeOICHUE ANEKTPHUUECKONW PHEPTUU. DKOJOTHUYECKHE PHCKH MPU MPOHU3BOJCTBE AIICKTPOIHEPTUH.
KynbTypa ucnonab30Banust 3J€KTPOIHEPTUN B TIOBCETHEBHON KU3ZHHU.

TexHudyeckue yCcTpoicTBa U IPAKTUYECKOE IPUMEHEHHUE: MIEKTPUYECKUI 3BOHOK, TEHEPATOp MEPEMEHHOTO TOKA, JIMHUU 3JIEKTpoIepe1ad.
Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeabHOM cucTeMbl (IPY>KMHHBIN WJIM MAaTEMAaTUYECKUN MasITHUK).

Habmroenue 3atyxarommx KojaebaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

HaGntonenue pezonanca.

CB00O/IHBIE AJIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmorpaMMbl (3aBUCUMOCTHU CHIIBI TOKA U HAPSKEHUS! OT BPEMEHHM ) AJIs 2JIEKTPOMAarHUTHBIX KOJIEOaHUH.
Pe3oHaHc npu nocnenoBaTenbHOM COEIUHEHUH PE3UCTOPA, KaTYIIKW HHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TUHUY 3JEKTPOIEpeIauH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NEPHOAA MAJIBIX KoJIeOaHuil rpy3a Ha HUTH OT JAJIMHBI HUTH M Macchl Tpy3a.
HccnenoBanue nepeMeHHOr0 TOKa B IIETIH U3 MOCIIE0BATEIbHO COETMHEHHBIX KOHACHCATOPA, KaTyIIKU U PE3UCTOPA.
Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHbIE 60JIHbL

MexaHnyeckue BOJIHBI, YCIOBHs pactipocTpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHus U JUIMHA BoJHBL [lomepeuyHble W MPOOJIbHBIE BOJIHBI.
WuTtepdepennus u nudpakuns MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.



DNEKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS M3JIy4€HUs JIEKTPOMATrHUTHBIX BOJIH. B3anMHas opueHrtanus BekTopoB E, B, V B anekrpomMarHuTHON BOJHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KCHUE, IPEIOMIICHHE, MoNsgpu3amyst, audpaxius, narepdpeperiust. CKOpOCTb IEKTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTPOMarHuTHBIX BOJIH. [I[puMeHeHne 3JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY.
[TpuHUMIIBI paguOCBsI3U U TeleBUAeHUA. Pagronokanus.
DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEbI.

TexHuyeckue ycTpoiicTBa M MpakTHUECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIUIUHE, pajaap,
paguonpuéMHUK, TEJIEBU30D, aHTeHHA, TeaedoH, CBU-neys.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacpoOCTpaHEHNE TIONEPEYHBIX U MPOOIBHBIX BOJH.

Koneb6mromnieecs Teno Kak HCTOUHUK 3BYKa.

Habnronenue oTpakeHus U MPEeTOMIICHAS MEXaHUUECKUX BOJTH.

Ha6monenue nntepdepeHny u AuQpakiiny MEXaHU4eCKUX BOJH.

3BYKOBOH PE30HAHC.

Habntoienue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYIOM U 4aCTOTOM KoJieOaHMi.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUeE, peIoMIIeHHUE, MOIpU3aius, Au(paKus, uHTephepeHIus.
Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUE CBeTa B OAHOPOIHOM cpene. JIydu cBeTa. TodyeuHblid HCTOYHHK CBETA.
OtpaxxeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n300pakeHui B MJIOCKOM 3epKaje.

[Ipenomiienue cBeTta. 3aKOHBI IPETOMIIEHUS! cBeTa. AOCOIIOTHBIA MokazaTtenb npenomieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yron
IMOJIHOT'O BHYTPCHHETO OTPaKCHUA.

Hucnepcus csera. ClioxkHbIH coctaB Oenoro cera. L[Ber.

Cobuparone 1 pacceuBaromiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUME M ONTHYECKasl cujla TOHKOHM JMH3bI. [locTpoeHne nsoOpakeHui B
coOMparomux 1 paccenBaromux JuH3ax. DopMysa TOHKOU JIMH3BL. Y BETUYCHHE, 1aBA€MOE€ JTMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.



BonnoBas ontuka. MuTepdepenuus ceera. KorepeHTHble MCTOUHUKU. YCIOBUS HAOMIOJCHUS MaKCHMyMOB M MUHUMYMOB B MHTEp(EpEHIIMOHHON
KapTHHE OT JIByX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmus csera. udpakinuonHas pem€rka. YcClIoBHE HaOMIOJCHHMS TIJIAaBHBIX MaKCUMYMOB NpPH MAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
IU(PPaKIUOHHYIO PEIIETKY.

HOJ'I?[pI/I?)aI_[I/IH CBCTaA.

TexHuueckue ycTpoHCTBa M MPAaKTUYECKOE NMPUMEHEHHE: OYKH, Jyna, (oToarnmapar, MPOSKIMOHHBIN anmapaT, MUKPOCKOI, TEIECKOI, BOJOKOHHAs
OIITHKA, TU(PPAKIUOHHAS PEHIETKA, TTOISPOUS.

Jlemoncmpayuu

[TpssMonmHEIHOE pacTpocTpaHeHHe, OTPAKEHHUE U MpesloMiieHne cBeta. OnTudeckue npudopsl.
[TonHOE BHYTpeHHEE oTpakeHue. Mojienb CcBeToBO1a.
HccnenoBanue cBOMCTB N300payKeHUI B JIMH3AX.

Mopenn MEUKpOCKOMA, TEIECKOIIA.

Hab6mronenue natepdepeHImu ceera.

Habmtonenue nugpakuuu cera.

HabGmronenue aqucnepcuu certa.

[TonmyyeHue cieKTpa ¢ HOMOIBIO IPU3MBI.

[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKIIOHHON PEHIETKY.
HaGntoneHue nonspusaiuu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
W3mepenue nokaszarens IpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOMCTB N300paKEHUIA B JIMH3AX.

HaGmronenue aqucnepcun cera.



Pasnea 6. OcHOBBI cieIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'paHnLBI MPUMEHUMOCTH KJIACCUYECKOM MeXxaHUKHU. IlocTynaTsl crieriuajibHON TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA B
BaKyyMe€, IPUHIMI OTHOCUTEIBHOCTH DUHILTEIHA.

OTHOCHTENBHOCTH OJHOBPEMEHHOCTHU. 3aMeJICHNE BPEMEHU U COKPALCHUE JUIUHBI.
DHeprus U UMILYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b MaccChI ¢ 3Hepmel71 U UMITYJIbCOM peJIHTI/IBI/ICTCKOﬁ HYaCTHUIIEI. 3Hepr1/151 IIOKOA.

Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmut KGAHMOBOI ONMUKU
®oronsl. opmy:a [1nanka cBsA3u s3HEepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMILYJIbC POTOHA.

OtkpsiTue u uccrnegoanue Gorodddexra. OmbiTel A. I'. Cronerosa. 3akonsl dotorddekra. YpaBHeHue DiiHinTeitHa 171 pororddekra. «KpacHas
rpanuia» porodddekra.

Hasnenue ceera. OnbiTel I1. H. JIeGenena.

XuMuyeckoe JIEHCTBHE CBETA.

TexHnudeckue ycTpoiCcTBa U MPaKTUYECKOE MTPUMEHeHUe: (HOTOINEMEHT, (OTOAATYHK, COTHEUHAs OaTapesi, CBETOAHO/I.
Jlemoncmpayuu

®oTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gporoaddekra.

CBeTOoauOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnwiTel Pezepdopaa o paccesauto o -uactuil. [Inanerapras moaens atoma. [loctynater bopa. M3nydenne u noriomeHnne
(OTOHOB MpH NEPEXo/Ie aToMa C OAHOTO YPOBHS SHEPrUM Ha Apyroil. Bunel criektpoB. CHieKTp ypoBHEH 3HEPIUH aToMa BOAOPOa.



BonnoBble cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynspHO-BOJIHOBOW Jyaan3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyUEHUE.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: CIIEKTPAIbHBIN aHaIu3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu

Mopenb onbiTa Pesepdopra.

OrnpenenieHne JIMHBI BOJIHBI Jla3epa.

Habnronenne muHeyaThIX CIIEKTPOB U3ITYyYCHHUS.

Jlazep.

Vuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

HaGuroienne JIMHeWYaToro CreKTpa.

Tema 3. Amomnuoe a0po

DKCIIEpUMEHTBI, JTOKA3BIBAIONINE CJIOXKHOCTh CTpoeHHUs sjpa. OTkpeiTHe paguoakTuBHOCTH. OmbiTel Pesepdopma mo ompesgeneHuio cocraBa
paanoakTUBHOTO W3mydeHusi. CBolicTBa anb(da-, 6eTa-, raMMa-u3iydeHus. BiusiHue paaroakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpbiTHE IPOTOHA U HeWTpoHa. HykiionHas mozens sapa I'elizen6epra—lBanenko. 3apsn siupa. MaccoBoe uucio sapa. M3oromnsl.
Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. ['amma-u3nydeHue. 3aKOH paJOaKTUBHOTO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegekT macchl sapa.

SAnepHble peakuuu. JleleHUe U CUHTE3 SAEP.

SAnepusiii peaktop. Tepmosaepublii cunres. [Ipo0neMbl 1 epCHeKTUBEI AIEPHON IHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SAEPHON SHEPTreTHKH.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metob1 HaOIOJCHHUS U PETUCTPALINH 3JIEMEHTapHBIX YacTHUII.

dyHITaMEeHTaAIbHBIC B3aUMOICUCTBHS. EMMHCTBO (pr3nyueckoi KapTHHBI MUpA.

Texuuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: TO3UMETp, Kamepa BuiibcoHa, siiepHblil peakTop, aToMHas 6omMoa.

Jlemoncmpayuu



Cu€TunK HOHU3UPYIOLUX YaCTHII.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUU U ACTPOPUZUKH

Oransl pa3BUTUs acTpoHoMuUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAYCHHE ACTPOHOMHUH.
Bun 3Bé31H0r0 HeOa. Co3Be3nus, spKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKCHUE.
Conneynas cucrtema.

Connue. ConHeuHas akTuBHOCTb. McTounuk sHeprum ComnHia u 3BE31. 3BE3/bl, UX OCHOBHbBIE XapaKTEpUCTHKU. /lnarpaMma «CreKTpaibHbIA Ki1acc —
CBETUMOCTb». 3BE3/bl IIaBHOW IOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JUIsl 3BE3] IVIABHOM IOCIIEI0BATE€IbHOCTU. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHBIE MTPEICTABICHMSI O IPOUCXOKIEHUH U 3BOtoIMK CoiHIa U 3BE3]]. DTaIlbl )KU3HU 3BE3 .

Mneunsiii [lyTe — Hama 'anaktuka. [lonoxenune n neuxenune Connua B ['amaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE NBIPHI B
SIpax TaJaKTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa66ma. Pazoeranue ranaktuk. Teopust bonbioro B3peiBa. PennkroBoe u3inyueHue.
MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Ha6J'IIOI[eHI/I$I HeBOOp}I')KéHHLIM TJ1a3oM € HCIHOJB30BAHUCM KOMIIBFOTCPHBIX HpI/IJIO)KCHI/Iﬁ AJi ONIPCACIICHUA TTOJIOKCHUA HeOeCHBIX OOBEKTOB Ha
KOHKPCTHYIO JaTy: OCHOBHBIC CO3BC3 UL CCBCpHOFO noJryurapus v sipKkuc 3BE3/BI.

Habmtonenus B Teneckon Jlynsl, mianer, Mieunoro Ilytu.
O0o0maruee NOBTOPEHNE

Ponb (pu3MkM 1 aCTPOHOMHUH B 5KOHOMHYECKOH, TEXHOJIOTMUECKON, COLMAIbHOM U 3TUUECKOM chepax AedaTenbHOCTH YeloBeKa, pojb U MECTO (PU3HUKH
U aCTPOHOMHUU B COBPEMEHHON HAy4YHOW KapTHHE MHpa, posib (PU3MYECKON Teopuu B (OPMUPOBAHUM MPEACTABICHUN O (PU3NUECKON KapTHHE MHpa,
MeCTO (PU3NUECKOM KapTUHBI MUPA B OOILEM psy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEICTABICHUNA O IPUPO/IE.



Me:xnpeamMerHblie CBA3U

Wzyuenne kypca ¢usuku 0azoBoro ypoBHA B 11 Kiacce OCYIIECTBISETCS € YYETOM COJAEPIKATENBHBIX MEXKIPEIMETHBIX CBSI3eH C Kypcamu
MaTEeMaTHKH, OMOJIOTHH, XUMHUH, T€OTpapuu U TEXHOJIOTHH.

MeofcnpedMeMHbze noHAmuUs, CBA3aHHBIC C U3YYCHUEM MCTOJOB HAYYHOI'O ITO3HAHMS: SBJICHUC, Hay‘IHI:»IfI (baKT, THUITIOTE3A, (bI/ISI/I‘ICCKaH BCJIIMYHHA,
3aKOH, T€OpHs, Ha6J'IIOI[eHI/IC, OKCIIECPUMCEHT, MOACTIUPOBAHUEC, MOJECJIb, U3MEPCHHUC.

Mamemamuka: pelieHUe  CHCTEMBbl  YpPaBHEHUH, TpPUTOHOMETpUYECKHE (YHKUIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXIAECTBO, BEKTOPHI M WX MPOEKUUH HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJIHBIC IJIEMEHTAPHBIX (PYHKIHH,
MPU3HAKH TOJI00US TPEYTOILHUKOB, ONPEACTICHNE TUIOMIAIN TUIOCKUX GUTYp U 00bEMa Tell.

buonocus: QJICKTPUYCCKUC SBJICHHUA B JKUBOM Ipupoac, KoJieOaTeIbHEIE JBMOKEHHS B JKHUBOM Ipupoac, OIITHUYCCKUC SBJICHHA B JKUBOM npuponac,
HeﬁCTBHC paauanuvy Ha J)KUBBIC OPTraHU3MBbI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeEJI, MEXaHHU3Mbl OOpa30BaHMsI KPUCTAIIIMYECKON PpEHIETKH,
CIEKTpaJIbHBIN aHAIIN3.

T'eocpaghus: MarHUTHBIE TOIOCA 3€MITH, 3aJIe)KH MAarHUTHBIX Py, POTOCHEMKA 3eMHOU MOBEPXHOCTH, MPECKA3aHNE 3eMJICTPSCEHUM.

Texnonozus: TMHAN ANEKTPOIEpeayd, FeHEpaTop MEPEMEHHOIO TOKA, JIEKTPOJBUIaTEIb, HHAYKIIMOHHAS 1€4b, pajgap, paAuoONpUEMHHUK, TEIEBU30D,
aHTeHHa, TesneoH, CBU-neus, MpoeKIIMOHHBIN amnmnapar, BOJIOKOHHAsI ONTHKA, COTHEYHasi 6atapest.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3HUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpenmera «®dusmka» Ha ypoBHE cpenHero obmiero obOpa3zoBaHusi (0a30BBIM ypOBEHB) IOHKHO OOECTEUUTH JIOCTHIKEHUE
CIIEYIOIIUX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI



JIuuHOCTHBIE pE3yNbTaThl OCBOGHHSA yueOHoOro mnpenmera «®usuka» JOIDKHBI OTpakKaTb TOTOBHOCTh M CHOCOOHOCTh OOYyYaromuxcs
PYKOBOJICTBOBATHCSI CHOPMHUPOBAHHON BHYTPEHHEW MO3UIMEN TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAINNA, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO OOIIECTBa, pacIIMpEHUE >KU3HEHHOTO OIbITa W OMbITa JEATEIbHOCTH B MpoIecce
peanu3aluy OCHOBHBIX HAIlPpaBICHUI BOCIIUTATEIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHcKoro BOCIUTAHUSI:
Cc(OPMHPOBAHHOCTH TPAKIAHCKOHN IMO3UINH 00YYAIONIET0Csl KaK aKTUBHOTO M OTBETCTBEHHOT'O YJICHA POCCHHCKOTO OOIIECTBA;
MPUHATHEC TPAAULUMOHHBIX O6H.[€'—I€JIOB€‘I€CKI/Ix FYMaHHUCTUYCCKUX U JCMOKPATUICCKHUX HeHHOCTeﬁ;

TFOTOBHOCTb BCCTH COBMCCTHYHO JCATCIIBHOCTHL B HHTCPCCAX TIPAKIAHCKOI'O O6H.[€CTB3., y4acTBOBaTb B CaMOYIIPABJIICHHU B O6paBOBaTCHBHOﬁ
OopraHu3aluu,

YMEHHE B3aUMO/ICHCTBOBATD C COI[MAIbHBIMU HHCTUTYTaMU B COOTBETCTBHH C MX (DYHKLIMSMHU U Ha3HAUCHHEM;

TOTOBHOCTb K T'YMaHHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCIUTAHUSA:

c(OPMHPOBAHHOCTH POCCUHCKOM IPaKTaHCKOW UJACHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K FOCYIapCTBEHHBIM CUMBOJIaM, TIOCTHKEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKHY;
3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OICHUBATHL CUTyallUIO U NPUHUMATL OCO3HAHHBIC PCUHICHUA, OPUCHTUPYSACH HAa MOPAJIbBHO-HPABCTBCHHBIC HOPMBI U LNECHHOCTHU, B TOM
YHUCJIC B ACATCIBHOCTHU y‘IéHOFO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOEHHE YCTONYHUBOIO Oy IyIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS

ACTETHYECKOE OTHOIIEHUE K MUY, BKJIIOYast 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYIIETO PU3MUCCKOM HAyKE;
5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpEC K Pa3NU4HbIM chepaM MpodhecCHOHAIBHON NesITeIbHOCTH, B TOM YHUCIIE CBS3aHHBIM C (PM3UKOHN M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynayieit mpodeccuu v peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;



TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OPa30BaHUIO B 00JIaCTH (PU3MKH HA MPOTSKEHUU BCEH KU3HH;

6) 9K0JIOrNY€ECKOr0 BOCTIUTAHUS:

cOPMHUPOBAHHOCTH IKOJIOTUIECKON KyJIbTYpPhI, OCOZHAHHE TI00aTBHOTO XapaKkTepa SKOJOTHYECKHUX ITPOOIIeM;

IUTAHUPOBAHKE U OCYIIECTBICHHUE ACUCTBUI B OKPY’KaIOLIeH cpe/ie Ha OCHOBE 3HAHUS 11Tl yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;
pacIMpeHue OIbITa IeSTeTbHOCTH SKOJIOTHYECKOM HAPaBICHHOCTH HA OCHOBE MMEIOLIMXCS 3HAHUH 110 (pr3HKe;

7) EHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHHUEC LICHHOCTH Haquoﬁ ACATCIIbBHOCTH, TOTOBHOCTB B IIPOLCCCC HU3YUYCHUA (1)I/ISI/IKI/I OCYHICCTBIIATh IHPOCKTHYHO H HCCIICAOBATCIILCKYHO
ACATCIIbHOCTb HHAUBUAYAJIBHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI

IMo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble JJoruueckue AecTBUs:

CaMOCTOATENbHO (POPMYJIUPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPEAEIISTE e AEATEIIbHOCTH, 3a/1aBaTh [TApaMETPbl U KPUTEPUU UX JOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBICHUSX;

pa3pabaThIBaTh IJIaH pelIeHHs] MPOOIeMbl C YIETOM aHAIM3a UMEIOLINXCA MaTepUaIbHbIX U HEMaTEePUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIENSAM, OLIECHUBATh PUCKU MTOCIEACTBUM JAEATEIbHOCTH;
KOOp]II/IHHpOBaTI) U BBIIIOJIHATH pa60Ty B yCJ'IOBI/ISIX peanbﬁoro, BI/IpTyaJ'H)HOFO nu KOM6I/IHI/IpOBaHHOFO BSaHMOJIeﬁCTBHH;

Ppa3BUBATh KPCATHUBHOC MBIIIJICHUEC MIPU PCIICHUH )XKU3HCHHBIX np06neM.



Ba3oBbie ncciiegoBaTeLCKHe AelicTBUSA.
BJIaACTH HaquOﬁ TepMI/IHOJIOI‘ I/Ief/’I, KIIFOUCBBIMU ITOHATUSIMU U METOAaMU @HBHHGCKOﬁ HayKI/I;

BJIaACTh HaBbIKaMH y‘lC6HO-HCCJ’I€Z[OB&T€J'IBCKOI>i n HpOCKTHOfI JCATCIbHOCTU B obnactu (1)I/ISI/IKI/I, CITOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOATCIIbBHOMY
IIOMCKY METOJ 0B PCHICHUA 3a1a4 (bl/ISI/I‘leCKOFO COACpKaHUA, IPUMECHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHM,

BJIAJIETh BUJAMHU JIEATEILHOCTH MO TOJIYYECHHUIO HOBOTO 3HAHMS, €r0 HHTEPIIPETAlUH, MPeoOpa3oBaHUIO M NPHUMEHEHHIO B PA3IMYHBIX y4EOHBIX
CUTYyallHsX, B TOM YHCJIE IPH CO3/IaHUH YUEOHBIX IPOCKTOB B 00JIaCTH (PU3UKH;

BBISABIITh IPUYMHHO-CIICACTBECHHBIC CBA3H U aKTYAJIM3UPOBATh 3aavy, BhIABUI'aTh T'MIIOTE3Y eé PEIICHM, HAXOAUTh apryMCHTBI JJIs JOKa3aTCJIbCTBA
CBOHX YTBepH(HeHHﬁ, 3a/1aBaThb IapaMCTPbl U KPUTCPUU PCIICHUS

AHAJIM3UPOBATH ITOJYUYCHHBIE B XOJI€ PEUICHUS 334K PE3YJIbTaThl, KPUTHUYECKHA OLEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATHh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTH U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM 1EATEIbHOCTH, B TOM YHUCIIE IPU U3yUeHUH (PUBUKH;
J1aBaTh OLIEHKY HOBBIM CUTYyallUsM, OLEHUBATh IPUOOPETEHHBIH ONBIT;

YMETH NEPCHOCUTH 3HAHUA 10 (1)I/I3I/IK€ B IPAKTUYCCKYIO 00J1aCcThb KHU3HECACATCIIbHOCTH,

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIC UJICHU, IpEJIaraTb OpUIrnHaJIbHBIC IMTOAXOAbl U PCIICHUSA

CTaBUTH HpO6J’ICMI)I " 3aJia4yu, JOIMyCKaroIe aJIbTCPHATUBHBIC PCIICHUA.

Padora ¢ undopmanueii:

BJIa/IETh HaBBIKAMM MOJyuyeHUs MHPoOpManuu (U3NYECKOTO COAEPKAHHUS M3 MCTOYHHMKOB DPA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH MOUCK,
aHaJIn3, CUCTEMAaTHU3ALMI0 U UHTEPIPETALI0 HHPOPMALIUHU Pa3IMYHbIX BUJIOB U (OPM MpPEACTABICHUS;

OLCHUBATH JOCTOBCPHOCTDH I/IH(I)OpMaI_II/II/I;

MCIOJIb30BaTh CPECTBAa MHPOPMAIIMOHHBIX ¥ KOMMYHHUKAITMOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTraHU3aI[MOHHBIX
3a/1a4 ¢ COOJIFOJICHHEM TpeOOBaHHWHA SPrOHOMHUKH, TEXHUKH O€30MACHOCTH, THTHCHBI, PECypCOCOEpeKEHUs, MPABOBBIX M ITHYCCKUX HOPM, HOPM
nH(pOpMaITMOHHOM 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJIEpPKaHUs B Pa3jIMYHbIX (opMmMaTax Cc y4y€TOM Ha3zHaueHHUs HMHGOpMAlUU U LEJIEBOM ayJIuTOpUU, BbIOHpas
ONTUMAIIbHYIO (hOpMY MPEJCTABICHUS U BU3yaJIH3alHH.



KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1eHCTBHUSA:

OCYILECTBIIATh OOLIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(MIIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOYKY 3PEHUS C UCIOIb30BAHUEM A3BIKOBBIX CPENICTB;

IIOHMMAaTb U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBUYaIbHON paboThI;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C Y4ETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH Ka)KIOTO YIeHa KOJICKTUBA;

INpUHHUMATb LCJIN COBMECTHOM ACATCIIbHOCTH, OPraHHU30BbLIBATH MU KOOPAWHHUPOBATH JEUCTBUSA TI0 €€ JOCTHXKECHUIO: COCTaBIATH ILJIaH HeﬁCTBHﬁ,
pacapeacisiTb pojin € y‘léTOM MHEHU U Y4aCTHHKOB, O6CY)KI[8.TB PE3YJIbTaThl COBMECTHOM pa6OTH;

OLIEHUBATh KaY€CTBO CBOETO BKJIAJa U KAXKJIOTO yUYACTHUKA KOMAH bl B OOIINK pe3yNbTaT 10 pa3padOTaHHBIM KPUTEPHUSIM;
IIpeAJIaraTb HOBBIC IIPOEKTHI, OLIEHUBATD UACH C ITO3ULMU HOBU3HBI, OPUTMHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYHICCTBIIATD MO3UTUBHOC CTPATCTUICCKOC TOBCACHUC B PA3JIMYHBIX CUTYyallUAX, IPOSABIIATE TBOPYCCTBO U B006pa)KeHI/Ie, OBITh HWHHUIIMATHUBHBIM.

PerysisiTuBHbIE YHUBepPCaJbHbIE y4eOHbIe 1eiicTBUSA
Camoopranuzanusi:

CaMOCTOATCIIBHO OCYHICCTBJIATH ITO3HABATCIbHYIO JCATCIBHOCTD B obiactu (1)I/ISI/IKI/I U aCTPOHOMMHU, BBIABJIATH HpO6HCMBI, CTaBUTb U q)OpMy.]'II/IpOBaTB
COOCTBEHHBIE 3aJda4u,

CaMOCTOSITENTFHO COCTaBIISATh IUIAH PEIICHUs PAaCYETHBIX M KAUECTBEHHBIX 3a/1ay, TUIAH BBIMOJHEHUS MPAKTHYECKON paboThl ¢ yUETOM HMMEIONIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIMOYTEHUIA;

AaBaTb OLICHKY HOBBIM CUTYAIlUAM,
pacupsiThb paMKU yqeGHoro npeaMeTa Ha OCHOBC JIMIHBIX Hpe,[[HOLITCHI/II\/'I;

JieNlaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;



OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (DOPMUPOBAHHUIO W TPOSIBICHUIO SPYAUIMH B 00JACTH (PU3UKH, TOCTOSHHO TOBBIIIATH CBOW 00pa30BATENbHBIM U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/JIEKT:

JaBaTb OI_IeHKy HOBBIM CI/ITyaI_II/ISIM, BHOCHUTDH KOppeKTI/IBBI B ACATCIIbHOCTDh, OICHUBATh COOTBCTCTBUC pe3yJIBTaTOB OeiaaM,

BJIQJICTh HABBIKAMHM ITO3HABATEIHLHON peIeKCHMU KaKk OCO3HAHMSI COBEPIIAEMbIX JEHCTBUM U MBICITUTEIBHBIX TIPOIIECCOB, X PE3YITATOB U OCHOBAHUM;
HCIIOJIB30BaTh MPUEMBI peIICKCHH JJIs OIIEHKH CUTYaIlid, BEIOOpA BEPHOTO PEIICHNUS,

yMeTI) OLICHUBAThHb pI/ICKI/I nu CBOGBpeMeHHO HpI/IHI/IMaTI) pemeHI/m 110 UX CHHXKCHHUIO,

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yIbTaTOB AEATEIbHOCTH;

HpI/IHI/IMaTI) 0667[, IIOHUMas CBOHU HEAOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yIbTaTOB ACSITEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKU.

B mporuiecce 1ocTukeHus JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrpaMMBbl N0 (pU3UKE AJIs YPOBHS CPEeIHEro oOLIero o0pa3oBaHus y 00ydaromIuXCs
COBEpIICHCTBYETCS SMOLMOHAIIbHBIM HHTEIJIEKT, MpeArnoaraouii chopMUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIIOYAIOIEr0 CIIOCOOHOCTh IOHMMaTh CBOE HMOIMOHAIBHOE COCTOSIHUE, BHJETh HAlpaBIEHUS pa3BUTUS COOCTBEHHOMN
HMOLIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ce0¢€;

CaMOpPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NMPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIOCOOHOCTH aqalTHPOBATHCSA K
AMOIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHeﬁ MOTHBAIIUU, BKJIIOYAIOIIEH CTPEMIJICHHUC K NOCTHIKCHUIO LCJIIM U YCIIEXY, OITUMU3M, HHUIITUATUBHOCTb, YMCHHUC JIECTBOBATh MCXOJS U3
CBOHUX BOSMO)KHOCTeﬁ;

OMIIaTHUH, BKJIIOYAIOIIEH CIIOCOOHOCTH ITOHUMATh SMONHUOHAJIIBHOC COCTOAHUC APYTUX, YUUTBIBATH €0 IMPHU OCYHICCTBJICHUN O6H.[CHI/I$I, CIIOCOOHOCTH K
COYYBCTBHUIO U COIICPCIKUBAHUIO,

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIHOCOOHOCTH BBICTpaMBaTh OTHOLICHHS C JPYTMMH JIHOIAbMH, 3a00TUTHCS, MPOSIBISITH UHTEPEC U pa3peuiaTh
KOH(JIUKTHI.



INPEAMETHBIE PE3YJBTATDI

K konmy o0y4enus B 10 kj1acce nmpeaMeTHbIe pe3yIbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y 00YUAIOMIMXCSI YMEHUH:

J€MOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHUU COBPEMEHHOM Hay4YHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON JeSITeIbHOCTH JIIOJICH;

YYUTBIBATh TPAHUIIBI IPUMEHEHHSI U3yUYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas TOYKa, MHepIUalbHas CUCTeMa OTCUYETa, aOCONIOTHO TBEPIOE
TEJO, UCATBHBIN ra3, MOACIH CTPOCHHS I'a30B, )KUAKOCTEH U TBEPABIX TEJI, TOUCUHBIH IEKTPUIECKUH 3aps]] IPH pelIeHIH (U3NIECKHUX 3a/1a4;

paciio3HaBaTb (I)I/ISI/I‘IGCKI/IG SABJICHUA (npoueccm) A OOBSACHATH UX Ha OCHOBE 3aKOHOB MCXaHHUKH, MOJ'ICKy.]'ISIpHO-KHHCTH‘ICCKOﬁ TCOPUU CTPOCHUA
BCIICCTBA U JJICKTPOAUHAMHUKHN: PABHOMEPHOC U PABHOYCKOPCHHOC HpﬂMOJ’IHHCﬁHO@ JABUMIKCHUC, CBO6OI[HO€ MMaaACHUC TEJ, ABUKCHUC 110 OKPYIKHOCTH,
HHCpLUA, B3aUMOICUCTBUE TCI, ,I[H(i)q)y'SI/IS{, 6pOYHOBCKOC JABUXKXCHHC, CTPOCHUC JKUJKOCTEN U TBépI[BIX TCJI, UBMCHCHHC 00BEMa Ten IIpu Harp€BaHuu
(OXJ'Ia)KI[eHI/II/I), TCIIJIOBOC PaBHOBECHUEC, UCIIAPCHUC, KOHACHCAIUS, INIABJICHUC, KPUCTAJUIN3alW, KUIICHUEC, BJIIA2)KHOCTb BO31yXad, ITOBBIICHUC TaBJICHU A
rasza I1pu €ro Harp€BaHuu B 3aKPbLITOM COCYJIC, CBsA3b MCKAY IMapaMETpaMU COCTOSAHUSA Ira3a B HU30IPOLECCAX, DJICKTpU3alUsl TCI, BSaHMOﬂeﬁCTBHe
3apsAa0B;

OMHCHIBATh MEXAHUYECKOE JBMKCHHUE, UCTIONIB3YsI (PM3HUECKUE BETUYMHBI: KOOPJUHATA, TyTh, IEpEMEIeHHe, CKOPOCTh, YCKOPEHHEe, Macca Tefa, CHIa,
MMITYJIbC TeJla, KUHETHYECKash SHEPTHs, MOTCHIMAJbHAS JHEPrusi, MeXaHudeckas paboTa, MeXaHWYeCKas MOIIHOCTh; MPH OMHUCAHWUU MPABUILHO
TPaKTOBaTh (PU3UUYECKUN CMBICT HUCTIOIB3YEMBIX BEITUYMH, UX 00O3HAUYECHHS U €IUHMIIBI, HAXOAUTH (DOPMYIIbI, CBS3bIBAIONINE JAHHYIO (DU3UYECKYIO
BEJIMYUHY C JIPYTUMHU BEJIMYNHAMU;

OIMUCBIBATh HM3YUYCHHBIC TCIJIOBBLIC CBOMCTBA Te€Jl M TEIJIOBBIE SABJICHUS, UCIOJIB3Y CI)I/I3I/IquKI/IC BCIIMYUHBL: JAaBJICHHUC TI'a3d, TEMIICpATypa, CPpCAHAA
KHHETHYCCKAd DHCPIUA XaOTHUUCCKOI'0 ABWIKCHUS MOJICKYJI, CPCAHCKBAApAaTUUIHAA CKOPOCTH MOJICKYJI, KOJIMYECTBO TCIUIOTBHI, BHYTPCHHAA DHCPIUAd,
pa60Ta rasa, KOB(b(I)I/II_[I/ICHT MOJIC3HOI'0 JIEHCTBHS TEILIOBOIO ABUTATCIIA; IPHU OMUCAHUUN MPABUIIBHO TPAKTOBATH (I)I/I3I/I‘-ICCKI/II71 CMBICJI UCTIOJIB3YCMBIX
BCJIIMYHH, UX 0003HAYCHHS U CAWHUIbI, HAXOOUTh (I)OpMy'J'IBI, CBA3BIBAOIINEC JaHHYIO (pI/IBI/I‘-ICCKy'IO BCJIIMYNHY C APYTUMU BCIIMUYNHAM

OIMMCBIBATh HM3YUCHHBIC OJJICKTPUYCCKUC CBOMCTBaA BCIIECCTBA H DJJICKTPUYCCKHUEC ABJICHHUA (npoueccm), HCIIOJIB3YA (i)I/ISI/I‘—IeCKI/Ie BCJIIMYHUHBI:
3HeKTpI/I‘IeCKI/Iﬁ 3apsAaa, SJICKTPUUYCCKOC II0JIC, HaHpﬂ)I(éHHOCTI) IIOJIsA, MOTCHLHUAJI, Pa3HOCTb IMOTCHIHUAJIOB; MpPHU OIMHNCAHUW IIPABUJIBHO TPAaKTOBATb
(1)H3H‘—I€CKI/II71 CMBICJT UCIIOJIB3YEMBIX BCJIWYHH, UX 0003HaUYCHHS U CAMHUIBI, YKAa3bIBATh (bOpMy.]'II)I, CBA3LIBAIOIINEC TaHHYIO (bl/ISI/I‘—IeCKYIO BCJIINMYNHY C
APYIrUMHU BECIIMUWMHAMMU,



aHAJTM3UPOBaTh (U3NUYECKUE MPOLECCH U SIBICHUS, UCTONb3Ysl (PU3MUECKUE 3aKOHBI M MPUHIMIIBL: 3aKOH BceMHUpHOro Tsrotenus, |, Il u 1l 3akonb
HploTOHA, 3aKOH COXpAaHEHHS MEXaHUYECKOM HHEPrHM, 3aKOH COXPAaHEHUS HMITYJIbCA, NPUHLUII CYNEPIO3ULUU CUJ, NPUHIMI PaBHOIPABUS
MHEPLHAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS BELIECTBA, IA30BbIE 3aKOHBI, CBSI3b CPEHEN KMHETUUECKON IHEPIUH
TEIJIOBOTO JIBUJKEHUS MOJIEKYJ ¢ aOCOJIFOTHOM TEMIEpaTypol, MEpBbId 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAHEHMsI IEKTPUUYECKOrO 3apsia, 3aKOH
Kynona, npu 3ToM pa3nngarh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA, €Tr0 MATEMAaTHYECKOE BRIPAKEHUE U YCIIOBHS (TpaHMIIbI, 001aCTH) TPUMEHUMOCTH;

OOBACHATH OCHOBHEIC IIPUHIMIIBI ﬂeﬁCTBHH MalluH, HpI/I60p0B N TCXHHUYCCKHUX YCTpOﬁCTB; pasiiniaTtb yCJIOBHUA HUX 0€30IacHOro MCIOJIL30BAaHUS B
HOBCCHHCBHOﬁ KU3HU,

BBIMOJIHATH 3KCIIEPUMEHTBI 110 UCCIICAOBAHHIO (PM3UYECKUX SBJICHHIA M IMPOIECCOB C UCIOIb30BAHUEM MPSIMbBIX U KOCBEHHBIX U3MEPEHUH, MPHU 3TOM
bopmyarpoBaTh MpodeMy/3a1ady U THIIOTE3y YUeOHOI0 3KCIIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEIIOKEHHOIO 000PYI0BaHUs, IIPOBOAUTE OIBIT U
(hOopMyJIHPOBATH BHIBOJIHI;

OCYHICCTBJIATDL IIPAMBIC U KOCBCHHBIC N3MCPCHUS CI)I/ISI/I‘ICCKI/IX BCJIMYMH, IIPHU 3TOM BBI6I/IpaTB OIITUMAJIBHEIN CIIOCO0 U3MCPCHHUA U HCIIOJIb30BATb
HU3BCCTHBIC MCTOJbI OICHKH! HOFpeIHHOCTeﬁ HSMGpGHHﬁ;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (PU3NYECKHMMH BEIMYMHAMU C HCIOJb30BAHHEM IMPSMBIX H3MEPEHUN, MPU ITOM KOHCTPYHPOBATh YCTaHOBKY,
¢buKkcupoBaTh pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BHUAE TaONHWll U Tpa@uKoB, AeNaTh BBIBOJABI MO pe3yJbTaTam
HCCIICIOBAHUS,

coOmoaTh mpaBwiia O€30MacHOrO TpyJa MpU MPOBEACHUM HCCIEIOBAaHMM B paMKax ydeOHOro SKCIEpPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON U
MIPOEKTHOM J1€ATEIbHOCTH C UCIIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHMS;

peuarb paC‘léTHHe 3aJ]a4d C SIBHO 3aJaHHOMU CI)PI3PI‘ICCKOI>1 MOZCIIbIO, UCIIOJIB3Y (1)1/1314%01(1/16 3daKOHBI U NPUHOUIIBI, HA OCHOBC aHalIM3a YCJIOBHSA
3agavuu BBI6I/IpaTL (I)I/ISI/I‘leCKYIO MOACIb, BBIACIATH (1)I/I3I/I‘leCKI/Ie BCJIIMYMNHBI U (I)OpMYJ'ILI, HeO6XO,Z[I/IMLIe oI e€ peuicHus, MPOBOAUTH paCIIéTBI n
OLCHUBATH PCAJIbHOCTD MMOJTYUYCHHOI'O 3HAYCHU A (I)I/IBI/ILICCKOI\/'I BCIIMYHHEBI;

pemath KayeCTBEHHBIC 3a/1a4d: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUYMBYIO MENOYKY pPACCYKIEHUHM C ONOpOM Ha M3y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHMUS;

UCMOJIb30BaTh MPH PELICHHH Y4eOHBIX 3a7ay COBpPEMEHHble MH(POPMALMOHHbIE TEXHOJOTMM Ui TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpETalud U
NpEeJCTaBICHU Y4eOHOH M Hay4YHO-TIOMYJISIpHOW MH(pOpMAalKK, MOTYYEHHOW U3 pa3IMYHBIX MCTOYHHMKOB, KPUTHUYECKH aHAIM3MPOBATH MOTyYaeMyIO
uH(pOpMaIINIO;

MPUBOJIUTH MPUMEPHI BKJIaZa POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-(DU3UMKOB B Pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUH;



UCTOJIb30BAaTh TEOPETUUYECKHE 3HAHUS MO (U3MKE B IMOBCETHEBHOM >KM3HM JUisi obOecreueHHst O€30macHOCTH Ipu oOpalieHudu ¢ npudopaMu U
TEXHUYECKHMHU yCTPOICTBaMHU, IS COXPAHEHHSI 3I0POBbsI U COOJIIOIEHHS] HOPM 3KOJOTMYECKOTO IOBEICHUS B OKPYIKAIOIIEH Cpese;

paboTaTe B TPYIIE C BHIIOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, MIAHUPOBATH PAOOTy TPYMIBI, PAllMOHAIBHO PACHPENesTh O00S3aHHOCTH U
[JIAHUPOBATh JCATEIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJCKBATHO OLEHUBATh BKJIAJ KaXJAOr0 M3 YYaCTHUKOB TIPYNIbl B PELICHHUE
paccMaTpuBaeMoil IpoOIeMBI.

K konmy o0y4enus B 11 kiacce nmpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y 00YUAIOMIMXCSI YMEHUH:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3MKU B POPMUPOBAHUU COBPEMEHHOM Hay4YHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON ACSITENbHOCTH JIOACH, IEIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

YUYUTBIBATh I'paHUlbl IMPUMCHCHUA H3YUCHHBIX (1)I/I3I/I‘-IGCKI/IX MOHCHCﬁI TOYCUHBIN BJIGKTpI/ILIeCKI/Iﬁ 3apsaa, JIy4d CBCTa, TOYCUHBIII HMCTOYHHK CB€Ta,
AAcpHad MOACIb aTOMA, HYKJIOHHAd MOACIIb aTOMHOT'O s/ipa IIPpU pCIICHUN (1)I/I3I/I‘-IGCKI/IX 3aJa4,

pacno3HaBaTh (U3MYECKUE SBICHUS (TPOIEcCh) U OOBACHATH MX HAa OCHOBE 3aKOHOB JJICKTPOJMHAMHKH M KBAHTOBOH (M3UKH: DJIEKTpHUECKas
POBOAMMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JICUCTBHS TOKA, B3aMMOJCHCTBHE MAarHUTOB, 3JCKTPOMAarHUTHAs WHIYKINS, TCHCTBHIE
MarHUTHOTO TOJIsl Ha MMPOBOJAHUK C TOKOM M JABWKYIIHUICS 3apsi, SIEKTPOMarHUTHBIE KOJIEOAaHWs M BOJIHBI, IPSIMOJIMHEIHOE paclpoCcTpaHeHHE CBETa,
OTpa)KeHHe, TperoMIIeHHe, UHTepdepeHus, AMdpaKkius U NOJsApU3alus CcBeTa, JUcCIepcus cBeTa, (oTodnekTpudeckuil rpdext (hotorddexr),
CBETOBOE JaBJIEHHE, BOSHUKHOBEHHE JTMHEHYATOro CIeKTpa aToMa BOJI0pO/1a, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaliOAKTUBHOCTb;

OMHCHIBATh M3yYCHHBIC CBOMCTBA BEHICCTBA (DJIEKTPUUYECKUE, MATHUTHBIC, ONTHYECKHE, DJICKTPUUYECKYI0 IPOBOJUMOCTH PA3IUYHBIX Cpen) H
AJIEKTPOMArHUTHBIE SIBJICHUS (IIPOIIECCHI), MCIONB3Ysl (PU3MUECKUE BEIWYUHBI: IICKTPUYECKUN 3apsijl, CHJIa TOKa, JJIEKTPUUYECKOE HAIpsDKEHUE,
AIEKTPUUYECKOE COMPOTUBIIEHHUE, PA3HOCTh MOTEHITMAIOB, AJICKTPOABIKYIIAs Cujla, paboTa TOKa, MHIYKIMS MAarHUTHOTO TOJIsI, cujiaa AMriiepa, cuiia
JlopeHiia, ”HAYKTHBHOCTH KaTYIIKHU, SHEPTHUS SJIEKTPUUECKOTO U MArHUTHOTO TIOJIEH, TIEPUO/I M YacToTa KoJieOaHWU B KOJIeOATeIbHOM KOHTYpE, 3apsij
M CWia TOKa B MPOIECCEe TaPMOHMYECKHX DJIEKTPOMArHUTHBIX KOJIeOaHUM, (POKYCHOE pACCTOSHUE WM ONTHYECKas CUJia JIMH3BI, MPU OMUCAHUHU
MPaBUJILHO TPAKTOBATh (PUBWUYECKHI CMBICT MCTOJIB3YEMBIX BEIMYWH, X O0O3HAYCHHS W €IWHUIIbI, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIONINE JAHHYIO
(MBUYECKYIO BETUYMHY C JIPYTUMHU BETUIMHAMU;

OIMUCBIBATh U3YYCHHLIC KBAHTOBLIC SABJICHUSA U MPOLCCCHI, UCIIOJIb3YyA (I)I/I3I/I‘-ICCKI/IC BCJIIMYHHBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U
4JacCToTa CBCTA, SHEPTHUA U UMITYJIbC (I)OTOHa, nepuon nojrypacrnana, SHEprusd CBA3U aTOMHBIX SACP, [IPU ONTMCAHUU ITPABUIIBHO TPAKTOBATH (I)I/I3I/I‘-ICCKI/II‘/’I
CMBICJI UCHOJIb3YCMbIX BCJIWYHH, UX 0003HaYCHHS U CANHUIBI, YKAa3bIBATb (I)OpMy.]'IBI, CBA3BIBAIOMIUC NAHHYIO q)HSI/ILICCKy'IO BCIIMYMHY C OPYTr'UMU
BCIIMYHMHAaMU, BEIYUCJIATH 3HAYCHUC (bHBPI‘-ICCKOﬁ BCJIMYHUHBI;



aHATM3UPOBaTh (PU3MUECKUE TPOLECCHl U SBICHUS, HUCIONB3Ys (HU3MUECKHE 3aKOHBl M MPUHIMIBL: 3aKOH OMa, 3aKOHBI IOCIEA0BATEIBLHOTO U
[IapaJuIeIbHOTO COEIMHEHUS IIPOBOIHUKOB, 3aK0H J[xoyns—JIeHna, 3aKkoH 3J1eKTpOMAarHUTHOM MHIYKLUH, 3aKOH MPSIMOJMHENHOIO paclpoCTpaHEHUs
CBETa, 3aKOHbI OTPaKEHUS CBETa, 3aKOHBI MPEIOMJICHHs CBETa, ypaBHEHHWE OHHINTEeHHA a1 (poTorddexTa, 3aKOH COXpaHEHHs SHEPrHH, 3aKOH
COXPAHEHHUSI UMITYJIbCA, 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsija, 3aKOH COXpPaHEHMsI MacCOBOI'0 4YHUCIIa, OCTy1aTel bopa, 3aKkoH pajgnoakTUBHOTO
pacraza, Ipy 3TOM pa3Iuyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BRIPAKEHUE U YCIOBUs (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OIIPCACIIATh HAIIPABJICHUEC BEKTOPA HHAYKIIMH MAarHuTHOI'O I10JIA ITPOBOAHUKA C TOKOM, CHJIBL AMnepa H CHJIBI HopeHua;
CTPOHUTH U OIIMCBHIBATH I/I306pa)KCHI/IC, CO3a1aBac€MOC€ IIJIOCKUM 3€PKAIOM, TOHKOM J'IPIH3OI>1;

BBIMOJIHATH AKCIIEPUMEHTBI 110 UCCIICAOBAHUIO (PU3UYCCKUX SBJICHUN U MPOILECCOB C MCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPCHHIA: MIPU 3TOM
bopmyarpoBaTh MpodIEMy/3a1auy U THIIOTE3y YUeOHOTO 3KCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000pYyI0BaHHMSI, TPOBOIUTH OTIBIT U
(hOopMyJIHPOBATH BHIBOJIHI;

OCYHICCTBJIATDL IIPAMBIC U KOCBCHHBIC NU3MCPCHUS CI)I/ISI/I‘ICCKI/IX BCJIMYMH, IIPU 93TOM BBI6I/IpaTB OIITUMAJIBHEIN CIIOCO0 U3MCPCHHUA U HCIIOJIb30BATb
HU3BCCTHBIC MCTOJbI OICHKH! HOFpeIHHOCTeﬁ HSMGpGHHﬁ;

MCCIIEIOBATh 3aBUCHUMOCTH (PM3UYECKUX BEIMYMH C HCIOJIB30BAHMEM MPSIMBIX HW3MEPEHH: NMPH I3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBAThH
pe3yJIbTaThl OJYYEHHOHN 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJI€ TAOIUL U TPaQUKOB, JI€NaTh BHIBOJIBI 110 pe3yJIbTaTaM HUCCIIEIOBaHMS;

CO6J'IIOI[aTB IIpaBujIa 0e30macHoro Tpyda IIpU IIPOBCACHHUU HUCCIICIOBAHUIN B paMKax yqe6H0ro OKCIICPUMCHTA, y‘le6HO'I/ICCJICI[OBaTCJ'IbCKOI71 n
HpOCKTHOﬁ ACATCIIbBHOCTU C UCITOJIb30BAHUEM U3MCEPHUTCIIbHBIX YCTpOﬁCTB n na6opaTopHor0 O60py,[[OBaHI/I$I;

pemars pacuéTHbIE 3aJa4M C SBHO 3aJaHHOM (PM3MUYECKON MOJEINbI0, UCIOJb3Yys (PU3MUECKHE 3aKOHbI M NMPHUHIIMIBI, HA OCHOBE aHalM3a YCJIOBUS
3a/a4d BBIOMpaTh (PU3NYECKYIO MOJIENb, BBIACISTH (U3NYECKUE BEIMYMHBI U (HOPMYJIbl, HEOOXOAUMBIE Il €€ pEelIeHMs], POBOJIUTh Pacu€Thl U
OLIEHHUBATh PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEIUUNHBI,

peuiaTb Ka4YCCTBCHHLIC 3aJa4iu: BBICTPAMBATL JIOTUYCCKU HCIPOTUBOPCUUBYIO ICIIOYKY paccyxc):[eHHﬁ C OHOpOP’I Ha MH3YYCHHBIC 3aKOHBHI,
3aKOHOMCEPHOCTHU U (I)I/ISI/I‘leCKI/Ie SIBJICHUA,

UCIOJIb30BaTh MPU pPEUIeHHHM y4eOHBIX 3a/lad COBPEMEHHble HMH(OPMAllMOHHBIE TEXHOJIOTUU JJISl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAlUu U
Mpe/ICTaBlIeHHs] YUeOHON M Hay4dyHO-TIONMYJISIpHON MH(OpMAaLMHY, MOJIYYEHHON U3 Pa3iMYHbIX MCTOYHUKOB, KPUTHUECKHU AHAJIU3UPOBATDH MOTYYaeMYyIO
nH(pOpMaILHIO;

OOBSICHATH IPUHIIUIIBI ACWCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB, Pa3inyaTh YCIOBHUS UX 0€30MaCHOTO MCIOIh30BAHUS B MMOBCEIHEBHOM
JKH3HU,

IPUBOANUTEH NMPUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHME MPOLIECCOB OKPY’KAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU M TEXHOJIOTHIA;



UCTOJIb30BAaTh TEOPETUUYECKHE 3HAHUS MO (U3MKE B IMOBCEJHEBHOM >KM3HM JUid obOecreueHHst O€30macHOCTH Hpu OOpalieHWd ¢ NpudopaMu |
TEXHUYECKHMHU yCTPOICTBaMU, IS COXPAHEHHSI 3I0POBbsI U COOJIIOICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYIKaIOIIEH cpejie;

paboTaTe B TPYIIE C BHIIOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, MIAHUPOBATH PAOOTy TPYMIBI, PAllMOHAIBHO PACHPENesTh O00S3aHHOCTH U
aJICKBAaTHO OLEHMBATh BKJIAJ KaXJOr0 W3 YYACTHUKOB TIPYIIBl B pELICHUE

INIAaHUPOBATh ACATCIBHOCTh B HECTAHAAPTHBIX CHTyalHUsIX,

paccMaTpuBaeMoii MpoOIeMBbI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne

HanmenoBanue pa3neinoB 1 TeEM IpOrpamMmsl

Konmuectso yacoB

DnexTpoHHbIe (IUGPOBBIE) 00pa30BaTEIIbHBIC

/o pecypcbl

Bcero||[KoHTposbHbBIE [IpakTueckue

paboThI paboThI

Paznen 1.0U3UKA U METOAbI HAYYHOT'O ITIO3HAHUSA
1.1 ||®wusuka ¥ METOIbI HAYYHOTO TIO3HAHUS 2 bubmmoreka I{OK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2.MEXAHUKA
2.1 |Kunemaruka 5 bubmmoreka I{OK https://m.edsoo.ru/7f41bf72
2.2 |/[InHamuka 7 bub6nuoreka IOK https://m.edsoo.ru/7f41bf72
2.3 ||3aKOHBI COXpaHECHHS B MEXaHHUKE 6 1 1 bub6muoreka I1OK https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18

Pasznen 3.MOJIEKYJ/IAPHAA ®U3UKA U TEPMOJIUHAMHUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

No  |[HammeHOBaHUE pa3aeiioB U TEM MPOTPaAMMBbI KomuuecTBo vacos OnekTpoHHbIe (U POBHIE) 00pa3oBaTEILHbIC
n/m pecypchl
Bcero|KonTponbHbie [IpakTrueckue
paboThI paboThI
3.1 ||OcHOBBI MOJICKYJIIPHO-KHHETUIECKOI TEOPHH 9 1 bu6mmoreka [TOK https://m.edsoo.ru/7f41bf72
3.2 ||OCHOBBI TEPMOIUHAMHUKH 10 1 bubmnoreka IJOK https://m.edsoo.ru/7f41bf72
3.3 ||ArperaTHbic cocTosiHMs BernecTBa. Pa3oBbie 5 bubmnoreka ITOK https://m.edsoo.ru/7f41bf72
nepexoabl
Uroro no pazneny 24
Pa3znen 4.9JIEKTPOJUHAMUKA
4.1 ||DaekTpocTaTHKa 10 1 bubmmoreka I{OK https://m.edsoo.ru/7f41bf72
4.2 |[locTosIHHBIH SIEKTPHUECKUiT TOK. TOKH B 12 1 bubmmorexa IIOK https://m.edsoo.ru/7f41bf72
Pa3TUYHBIX Cpeliax
Uroro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME |68 3 3
11 KJIACC
No HaumenoBanue pa3nenoB u Tem nporpammsl || KonrdecTBo yacoB OnekTpoHHbIe (IU(PPOBHIE) 00pa3zoBaTEIHHBIC
n/n pecypcsl
Bcero||KonTpomnbpHbie [MpakTuueckue
paboThI paboThI



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

HaumenoBanue pa3fenoB ¥ TeM IPOrpaMMBbl

KonnuecTtBO yacoB

OnektpoHHbIe (IU(PPOBHIE) 00pa3oBaTEIbHBIC

n/m pecypchl
Bcero|KonTposibHbie [IpakTrueckue
paboThI paboThI
Paznen 1.9JIEKTPOJUHAMUKA
1.1 ||MaruuTHOE 1oje. DIeKTpOMarHuTHasI 11 1 3 bubmmoreka LIOK https://m.edsoo.ru/7f41¢c97c
WHTYKIIHS
Uroro no pazneny 11
Paznen 2.KOJIEBAHUSA U BOJIHbBI
2.1 |[MexaHWYecKHe U FJICKTPOMArHUTHBIC 9 1 bubnunotexa [IOK https://m.edsoo.ru/7f41c97c
KoseOaHus
2.2 |MexaHUYECKHE U IEKTPOMATHUTHBIC BOJHBI||S 1 bubnmoreka LIOK https://m.edsoo.ru/7f41c97c
2.3 ||Omruka 10 3 bubamoreka I{OK https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pasnea 3.0CHOBBI CIIEITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 ||OcHOBBI CliCIIHATBHOW TCOPUH 4 1 bubnmorexa LIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEIBHOCTH

Hroro no pazneny 4

Paznen 4 KBAHTOBASI ®PU3UKA

4.1 |DmeMeHTHI KBAHTOBOM OITHKH 6 bubmoreka IIOK https://m.edsoo.ru/7f41¢c97¢c

4.2 |Crpoenue atroma 4 bubnunoteka [IOK 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

No HaunmenoBanue pa3zienoB U TeM NpOrpaMMbl
n/m

KonnuecTtBO yacoB

OnektpoHHbIe (IU(PPOBHIE) 00pa3oBaTEIbHBIC
pecypesl

Bcero|KonTposibHbie [IpakTrueckue
paboThI paboThI

4.3 ||AtomHOE sS1pO 5 bubanoreka IIOK https://m.edsoo.ru/7f41c97c
Hroro no pazueny 15
Pazgen S.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
5.1 ||DymeMeHTHI aCTPOHOMUH U aCTPOPHU3UKH 7 1 bubaunotexa [IOK https://m.edsoo.ru/7f41c97c
Wroro no pazneny 7
Paznen 6.0bOBIIAIOIIEE IIOBTOPEHUE
6.1 |/O0o0maroriee MOBTOPEHUE 4 bubnmorexa LIOK https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 68 4 7

[TPOT'PAMME



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

